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EXECUTIVE SUMMARY  
 

The Context: Innovation is considered to be an essential element for 

competitiveness and sustainable growth of any economy. The word ‘innovation’ has 

several definitions and meanings according to the context and intent for which it is 

used. However in this context, we use the word ‘innovation’ in a very wide context 

both in terms of scope and depth. Following the definition of innovation as per Oslo 

Manual (2005), here it refers to technical, managerial, marketing or process 

components of innovation. The term ‘innovation’ can refer to ‘new to the world’ or 

‘new to the enterprise’. In the Indian context where Micro, Small & Medium 

Enterprises (MSMEs) constitute a significant proportion of the economy contributing 

to almost 38% of the GDP with more than 90% of non-agricultural employment 

generated, a spot light on that becomes essential. Innovation however does not 

transpire in vacuum nor does it take place within the four walls of an enterprise. 

Innovation requires various inputs, support services, infrastructure, effective 

strategies and policy support that enables enterprises access the inputs effectively. 

Innovation flourishes in an ecosystem that supports open ideas and inter-linkages. In 

India, despite many support policies the scope for realising fruits of innovation 

particularly in the MSME sector remains un-realized.  

Several recent initiatives including the better known ‘Start-up India’ are seeking to 

push the boundaries among front-end radical innovators and unleash the unrealized 

potential. However it is equally important to ensure widespread adoption of already 

existing techno-managerial processes among a very large number of small 

enterprises estimated to be 36 million in number employing more than 80 million 

people. There is tremendous scope for improving energy efficiency, ensuring a more 

frugal material resource usage, recycling of waste and achieving higher productivity 

levels through innovation adoption. The term ‘Innovation’ in this report has thus been 

used in a wider context in line with the definition adopted in the ‘National Innovation 

Survey’ undertaken by the NSTMIS division of the Ministry of Science & 

Technology, Govt. of India. This essentially calls for a deeper investigation that can 

help all relevant stakeholders including the policy-makers find ways to scale up and 

proliferate innovation at different levels.   

Purpose of the study: This study was designed to assess mainly the process of 

industrial innovation along with a few cases of service sector as well where the 

contribution of MSMEs is more significant to the national GDP as also the 

employment. The objective of the study is to provide inputs to the policy support 

framework for stimulating innovation in the specific context of the MSME sector in 

India. The study through 20 detailed case studies of as many enterprises (12 

successful and 8 failure cases of innovation from MSME sector) was intended to 

complement and supplement the findings of the ‘National Innovation Survey’ and 

suggest ways to stimulate innovation through central and state governments.   
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Scope of the study: All the 20 case studies of innovators and their innovations were 

undertaken from among four states, viz. -West Bengal, Gujarat, Punjab and 

Telangana from four regions viz. -East, West, North and South respectively. One 

industrial city from each of the four states was selected viz. - Kolkata, Ahmedabad, 

Ludhiana and Hyderabad that have high concentration of MSMEs cutting across 

various industrial and service sectors.  These case studies were drawn from among 

eight manufacturing sub-sectors and three service sub-sectors (viz. - Manufacturing 

Sector: 1. Food Products; 2. Textiles; 3. Basic Metals; 4. Non-metallic mineral 

products; 5. Fabricated metal products, except machinery and equipment; 6. 

Machinery and equipment n.e.c.; 7. Leather and related products; 8. Chemicals and 

chemical products; Service Sector-1. ICT; 2. Printing and reproduction of recorded 

media; and 3. Waste collection, treatment and disposal activities; materials recovery) 

based on their importance in the state and national economy, measured through the 

three factors viz. no. of enterprises in operation, total output and employment 

generated by the sectors. 

 

Systemic view, a unique contribution: Though innovator was the focus of every 

case study, several other key stakeholders having direct value chain linkage with the 

innovator’s enterprise and also those supporting its innovation process were 

personally interviewed to understand the key elements of enterprise innovation 

system within and without. The identification of the innovator enterprise was itself 

undertaken by scanning the local eco-system by contacting the local stake-holders 

viz. industry association representatives, development support institutions and 

bankers. A list of innovations undertaken successfully and abandoned in the 

identified locations was drawn up for selection across sectors that could help 

understand the innovation system in its entirety. The data capturing innovation 

process was done through personal interviews and focused group discussions 

(FGDs). Three sets of questionnaires were used for: a- innovators, b-similar 

enterprises, and c-support institutions, to capture elements of information required. 

Using the questionnaires given in Annex. 1, a total of 229 stakeholders, comprising 

of buyers, sellers, competitors, bankers, service providers, DICs and other support 

institutions were interviewed for developing the 20 case studies. A Local Project 

Advisory Committee (LPAC) was constituted with experts from various sectors who 

met thrice during the one-year tenure of the project to guide the entire process of 

research and provide relevant inputs.  

 

Internal and external drivers of innovation in an enterprise: The study used a 5-

stage innovation model within an enterprise comprising of (i) ‘Ideation’ of the 

innovation required, (ii) ‘Research & Development’ on the idea generated (iii) In-

house ‘Demonstration of the Proof’ of concept for creating a prototype or model of 

innovation (iv) In-house ‘Diffusion’ for scaling up production or marketing or 

management concept and (v) ‘Sustainability’ signalling successful 

commercialisation. The process of innovation across these 5 stages of in-house 

innovation model was thereafter mapped across 4 levels of innovation influencing 
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innovation at any one of the 5 stages. These 4 levels are 1) Enterprise Innovator 

System (EIS) 2) Cluster Innovation System (CIS) 3) Regional or State level 

Innovation System (RIS) and 4) National Innovation System (NIS). Accordingly it is 

possible to visualise a 5X4 matrix to draw up the influencing factors from any of the 4 

innovation systems influencing innovation at any of the 5 different stages within an 

enterprise. While the influencing factors at enterprise level may be education of the 

entrepreneur or the choice of markets, the influencing factors at cluster level may be 

the availability of technology supplier or access to support from an industry 

association in the town. Similarly the influencing factors at regional or national level 

may be related to support schemes available from the state or national government 

or access to support from regional/national technical institutions or a state/national 

policy that influences enterprise innovation at one of the 5 innovation stages of the 

enterprise. There will thus be a large number possible factors affecting an enterprise, 

drawn from any of the 4 levels of systems. The findings from the 20 case studies 

were summed up to draw up policy learnings. 

 

Key Findings: Both for the successful and failed cases, the study identified that the 

most important drivers of innovation have been at the enterprise level when 

compared with cluster, regional and national levels. In one way, this looks natural 

where the size of enterprises is small and its circle of influence and interaction is 

largely local. For large enterprises, it is expected that their drivers of innovation will 

encompass local, regional, national and international dimensions. It also reflects the 

significance of local stakeholders and their inter-relationships with the MSMEs, 

mostly micro and small. The whole literature around need for a vibrant local 

ecosystem around clusters of small enterprises probably corroborates this. 

Secondly, major markets in the value chains of MSMEs’ products & services are 

local to regional with limited extensions to national and international levels. Third, 

this probably reflects a weak cluster, regional and national innovation eco system 

that envelops an innovating enterprise, leaving bulk of the responsibility with the 

entrepreneur and enterprise specific systems. It therefore also reflects limited local 

outreach by the Regional/National Institutions.   

 

The three key determinant factors of innovation at all stages but more so at the 

ideation stage were found to be those that were derived from the enterprise level 

ecosystem and these were (i) national or international exposure to similar 

enterprises and demanding markets, (ii) prior experience of the innovator in the 

sector and the (iii) choice of the markets & its sophistication that the enterprise 

deals with. Cluster innovation system (CIS) factors have played a strong enabling 

role in some cases at the 2nd to 5th stages of development, demonstration, diffusion 

and sustainability. The key CIS actors that are important are business membership 

organisations (BMOs) often called industry associations, business development 

service providers (BDSPs) often called consultants, raw material and equipment 

suppliers, local buyers and labour input providers. The regional innovation system 

(RIS) and the national innovation system (NIS) factors were found to be less 
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important at the enterprise level innovation in most of the cases. This has thus 

limited the rate of replication of innovations among other MSMEs at the regional, 

sectoral and national level. There are several cases where a select few enterprises 

have successfully innovated in a sector either within a cluster or a bigger region but 

this has not been replicated due to lack of spread of information or non-availability of 

other support conditions required to facilitate the replication.  

 

It is therefore within an enterprise and replication of innovation among other potential 

MSMEs that the policy can play a significant role. Every type of innovating enterprise 

has a different set of key driving factors relevant to its unique internal strengths/ 

weaknesses, the sector & its advancements, the market conditions and the support 

mechanisms that this & similar enterprises have access to. It is therefore neither 

feasible nor the intent to generalise the success determining factors even within two 

enterprises in the same sector and local geography. The study however threw up a 

range of factors that reflect the need for improving a set of support & commercial 

services and strengthening delivery systems through coordination and collaboration 

across key stakeholders, both public and private for innovation replication across 

sectors and regions. There are six sets of policy recommendations and relevant 

action points elaborated thereafter.      

 

First among the factors is the lack of good quality business development service 

providers (BDSPs), particularly at the local level who can provide customised 

techno managerial inputs required for innovation stages, particularly from 

development to sustainability. A significantly large number of MSMEs have good 

ideas with innovation potential that they may have conceived by themselves or 

received through other stakeholders that they are connected to, whether public or 

private. Lack of enabling professional support that is affordable and accessible in the 

vicinity of an innovating enterprise for re-engineering an available technology to suit 

specific requirements of an enterprise has led to the failure of not only a high-draft 

technology innovation in Ludhiana brick kiln cluster but its replication among more 

than 325 other enterprises in Ludhiana. The same technology has succeeded to 

penetrate in another cluster Kakar Majra which is just around 135 Kms away in 

neighbouring state of Haryana. The primary reason is the lack of good quality service 

providers who can help customise the technology in Ludhiana cluster. A deeper 

probing into the causal factors that have led to the market failure for such a service 

to be provided on commercially sustainable basis reflected the following 3 reasons 

viz. (i) financial risk associated with failures of its technological adaptation by the 

brick manufacturer enterprises preventing them from experimenting, (ii) non-

availability of institutional finance, brick kiln being in the negative list with 

environmental consequences, (iii) non-availability of skilled human resources that 

can adapt to different technological requirements.  

 

In light of the market failures for technical services, an existing regional public 

institution, Punjab State Council of Science & Technology (PSCST) is expected to 
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provide technical support and help create a market by building a cadre of such 

private or public service providers. PSCST is technically well equipped to provide 

these services. However the outreach of this public institution located 106 kilometres 

from the brick kiln cluster of Ludhiana is limited and constrained by limited public 

grants available for the same. A project based approach to upgrade the capacities of 

local commercial service providers (BDSPs) in synchronisation with potential 

business gains for them can help plug this important gap in the local eco-system and 

mitigate the problem of upgradation, here referred to as innovation. Similar set of 

services directly to the enterprises in various other sectors and by building capacities 

of the private commercial service providers can also help improve maintenance 

systems in MSMEs by adopting innovative practices and better in-house 

management systems. There exists no such public support programme to strengthen 

capacities of private BDS providers.  

 

Such dis-connect of the BDSPs with MSMEs is bigger in the informal segment of the 

MSME sector where affordability and approachability by the enterprises is a bigger 

issue compared to their formal enterprise counterparts. This is reflected in the case 

study of e-waste recycling in Hyderabad where the informal enterprises undertake 

almost 90% of the collection, dismantling, refurbishing and recycling, as also in other 

parts of the country. With the e-waste recycling rules of Govt. of India in the year 

2011 and then modified in 2016, it has become illegal for un-registered and informal 

recyclers to handle e-waste but their business continues largely ignored by the legal 

authorities at the state level with a mandate to check and support formalisation. The 

CIS actors, particularly local BMOs of the informal e-waste collectors or recyclers 

have also not played an enabling role to educate and help the informal enterprises to 

adopt safe practices through formalised systems since it does not apparently make a 

business case for them. The successful innovator e-waste recycler studied in the 

case study, grew to become a formal recycler largely out of his personal enthusiasm 

and willingness to grow by learning the legal, technical and managerial requirements 

to undertake most of his business through legally authorised systems by linking up 

with select bulk institutional e-waste generator sellers who all wish to follow the law 

of land. Bulk of the e-waste collection and recycling in India however continues in an 

informal way.  

 

Two specific ‘Action Points’ are suggested to be undertaken viz. (i) Creation of a 

database of strategic business development services and their providers that are 

critical to fostering innovation at the sectoral, regional and local levels and identify 

the gaps therein and (ii) Create special schemes of assistance by different ministries 

to strengthen and support BDSP creation in the gap areas and measure the impact. 

These actions can be funded by the Ministry of Skill Development & 

Entrepreneurship Development, Ministry of MSME and other Sectoral Ministries such 

as Ministry of Textiles, Ministry of Food Processing etc. These can be implemented 

by several types of institutions such as R&D institutions, academic Institutions and 

other specialised institutions of national importance through open calls for proposals, 
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carefully crafted to around outcomes and impact. These actions can be promoted by 

several sectoral BMOs and state governments through respective departments. The 

technical inputs in this regard should be given by the Ministry of Science & 

Technology and its institutions. 

 

Second, public procurement has a strong potential to support innovators who can 

in turn offer new products, better designs, reduced environmental consequences and 

longer life cycles thus giving scope for better offerings. Often rigid standards for 

public procurement create un-intended barriers. A small share in the overall 

procurement requirements should be reserved for enabling new options that have a 

strong success potential. There is thus need to change or allow at least partial 

procurement of products that require modified standards if the product is seen to 

have wider public good advancement. There is lot of procurement of food material 

which is then used for mid-day meals. Some innovators have offered millet, a less 

used cereal, in place of other food materials, as a more economical and nutritious 

element to the State Social Welfare Department in Tamil Nadu. This was accepted 

by the state government and such options can lead to more opportunities in other 

states as well. Another option that emerged from a case study in Gujarat is to review 

the need for alternate standards as in the case of a 3-wheeled indigenously 

developed local tractor which is currently being used illegally in various parts of 

Gujarat by the farmers. There are no standards for such a product and therefore it is 

illegal. This tractor currently being fabricated by several local assemblers, if provided 

with technical and legal support for an acceptable standard has the potential for 

replication within India and also for exports in several developing countries, 

particularly in Africa where there is good level of interest generated with this product.  

 

Third, there is need for a more stringent enforcement of laws to prevent social 

and environmental consequences of various products that are made in the MSME 

sector. Lack of enforcement leads to complacency among MSMEs and innovators to 

develop and adopt better technologies, processes and systems. MSME in several 

polluting sectors such as leather tanneries, textile dyeing, electroplating, dyes & 

chemical manufacturing, ceramics, foundries and sponge iron are some of the 

illustrative examples where legal enforcements have selectively led to innovations 

and regional or national institutions like Central Leather Research Institute (CLRI), 

Central Institute of Plastic Engineering & Technology (CIPET) and Central Glass & 

Ceramic Research Institute (CGCRI) have played significant role in making available 

technologies and improved processes to help enterprises meet required national and 

international regulations.  

 

The enforcement, particularly in the pollution related matters is the prerogative of the 

state pollution control boards and have varied levels of enforcements. The case 

study of a dyeing enterprise from Ludhiana reflects that while a few enterprises find 

adherence to legal requirements not only good for society at large but also makes a 

strong business case. A significantly large number of small enterprises are not aware 
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about this. The case reflected that for small enterprises, it is not essential to invest 

heavily in equipment but ensure adherence to better practices through skill 

development of workers and following standard operating procedures. Regional and 

National Innovation Systems can also invest into increasing consumer awareness 

that would thus invest on clean and eco-friendly products thus creating pull 

mechanism for creation and adaptation of cleaner product/ process innovations 

among MSMEs. The above mentioned case to help formalisation of e-waste 

recycling can also gain immensely if enforcements are undertaken diligently. 

 

The following action points will help enforce implementation. These are to (i) 

undertake special studies across clusters, towns/cities and sectors to identify the 

scale and extent of the problem that arises due to lack of enforcement and other 

causal factors and (ii) track the level of enforcement over time and its impact and 

share information through open platforms including the State Pollution Control Board 

(SPC), MoMSME and State departments of MSME. These actions should be funded 

by the Ministry of Environment, Forest and Climate Change (MoEF&CC) and 

implemented by the state governments through their relevant departments 

responsible for enforcements. An active support by the media by disseminating the 

comparison figures over time and among different clusters will go a long way to 

positively effect a change.  

 

Fourth, Linkages with the Global value chain/ market has played a significant 

role in some of the innovations. This has been leveraged mainly by the enterprise 

specific factors only. In the case study of an IT innovator in Kolkata, he innovated 

building on his personal exposure and experience in the area of ‘data analytics’. His 

understanding of the demand for ‘Big Data Analytics’ by the international enterprises 

handling copious amounts of data, such as hospitals and educational institutions 

helped him develop and offer a range of services that his competitors could not do at 

that time. Supporting enterprises to help build an understanding of the international 

requirements and linkages can thus help several potential innovations to be 

unleashed. There are already some schemes of the Govt. of India that enable 

exposure building but the scale and scope are limited by the number and the 

purpose which is mostly limited to marketing of existing products. Ministry of Science 

& Technology has conceived and implemented several schemes of assistance and 

drawn tools, methodologies and experiences to draw upon. Such initiatives should 

be scaled up by the state governments and sectoral ministries in their respective 

geographical and sectoral domains.    

 

Fifth, access to institutional finance has been identified as a big driver. Access 

to institutional finance remains a general challenge for MSMEs where different 

statistics reflect the institutional borrowers ranging from 5 to 8% of all MSMEs. Rest 

of them continue to rely on personal savings, borrowings from friends & relatives 

besides informal money lenders. Institutional financing however continues to remain 

dominated by collateral based lending other than primary security of the equipment 
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financed. MSMEs in general and innovator enterprises are often unable to offer 

additional collateral security. This becomes therefore the primary reason for the 

witnessed gap. Service sector enterprises and more so start-ups who have little to 

offer in terms of tangible equipment thus face even a bigger challenge when 

compared to manufacturing enterprises. Banks do not consider a software product 

as a tangible product as bankers have not been trained to undertake valuation of 

services and other intangible products. It therefore requires a policy shift at national 

level to encourage banks to move towards project based financing rather than asset 

based financing. The successful case of an IT based enterprise in Hyderabad who 

has established a good business by selling software for documentation in 

pharmaceutical companies reflects that it did not get institutional finance without 

mortgaging personal property, despite a good service product and orders in hand. 

The status has not changed much in this regard, even after more than a decade 

when other IT start-ups continue to be denied institutional credit even with a sound 

product and market linkages. Besides, there are other important factors that 

adversely affect innovations as per inputs received from the bankers. Many of the 

innovator enterprises are unable to write bankable proposals and are further 

constrained by poor documentation of financial records by the enterprises to avoid 

payment of legitimate taxes. Thus the non-availability of good BDSPs and a 

tendency to avoid payment of taxes limits their innovation and growth capacity. A 

system of building capacities, creating awareness, providing handholding support 

and creation of alternate credit delivery systems by the banks can go a long way in 

strengthening innovation portfolio among MSMEs. 

 

Two action points are suggested to be undertaken along with the key actors viz. (i) 

Provide training to existing bankers and provide measurable targets on project based 

financing to support innovation creation & service enterprises without collaterals. (ii) 

Use IT based platforms like Udyami Mitra of SIDBI to facilitate linkages between 

credit seekers and finance providers. This should be implemented by the respective 

banks under the direction of Reserve Bank of India and Department of Financial 

Services, Ministry of Finance. 

 

Sixth, there is need to undertake integrated initiatives that help connect diverse 

actors at various levels; viz. clusters, regions and sectors. The problem of 

disconnect between the innovation support system and the innovators, has 

been cited in several studies, including the National Innovation Survey output that 

this study intends to complement. Network creation and its nurturing among relevant 

actors has become a necessary condition to foster innovation among similar 

enterprises, but all the more for small enterprises where public good is better 

achieved. The policy would aim at replication with scale, scope and speed. This has 

also come out to be true in our case studies. In 17 out of 20 cases, innovation/ 

innovative solutions are there but replication is limited because of no or limited 

information and knowledge flow between enterprises within the clusters or regions 

and between different clusters or regions. Enabling policy support is essential to 
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reach out to the huge MSME base in the country to foster new ideas and to adopt/ 

adapt several more existing innovations.   

 

Globally it has been researched that failures to create awareness, building capacities 

of support actors and poor networking are some of the key innovation system factors 

that when addressed in a concerted manner can unlock opportunities that are 

waiting to be realised. The potential for such initiatives is reflected in the case study 

of millet snacks where offering Millet grains in 'ready to eat' and 'easy-to cook' 

formats unlocked new opportunities for innovators. Several key institutions viz. 

Indian Institute of Millet Research (IIMR), International Crop Research Institute for 

Semi-Arid Tropics (ICRISAT), Telangana State Agricultural University, ISB-

Hyderabad and a few others leveraged their technical and non-technical strengths 

for the development of women entrepreneurs in the state.  

 

Following action points for the policy makers are provided herewith for 

implementation along with possible actors therein. These are (i) Create local, 

regional and national online repositories of problems in search of solutions to reach 

out to innovators, academic & technical institutions and enterprises. (ii) Create 

‘Challenge grant funds’ for identification of creative ideas to be harnessed (iii) Create 

plug & play facilities to try out new ideas as incubators with select equipment, 

connectivity and a meeting point for complementary stakeholders to connect and 

mutually support (iv) Ensure provision of mentor services in local areas, drawn from 

academic institutions and plan long term investment for execution (v) Provide access 

to angel investors (vi) Organise Exposure visits for enterprises in India and Abroad 

under ongoing schemes of assistance, but duly modified to cover the scope for 

exposure (vii) Institute development initiatives in special cross cutting areas that 

require special thrust or long term investment for solution creation (viii) Demonstrate 

successful innovations through innovation on fairs and institution of awards (ix) 

Create repository of Best Available Technologies (BATs) and disseminate (x) 

Support adoption by way of linking up with available financial incentives from among 

available public schemes of assistance. Such comprehensive programmes targeting 

select sectors and geographies can thus help bring solution providers and 

enterprises that need solutions. These initiatives should be funded by the Ministry of 

MSME and other Sectoral Ministries such as Ministry of Textiles, Ministry of Food 

Processing etc. These should be implemented by different type of institutions such 

as R&D institutions, academic institutions, Technology Business Incubators (TBIs) or 

Consulting organisations at cluster level, regional level and sectoral level (National) 

through open calls for proposals that should result in outcomes and impact. These 

initiatives will need to be promoted by several BMOs and State Governments 

through respective departments. Technical inputs be taken up from the Ministry of 

Science & Technology. 

 

Way forward: The case study method employed a detailed analysis of factors 

across the entire innovation value chain and therefore could bring out actionable 
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strategy for creating and strengthening enabling innovation ecosystem. Such 

detailing of factors could help complement and supplement the data gathering and 

its results obtained in the national innovation survey.   

The study has helped gather good insights to carve out policy suggestions, but there 

is a need for a greater number of such cases to analyse innovation ecosystem in 

different geographies, different sectors and for different types of industry to create 

concrete action plans.  

The study and its findings need to be discussed on a wider platform that brings in 

various public and private actors to gauge their level of engagement and identify 

other complementary and supplementary ways to progress.   
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CHAPTER 1 
Introduction 
 

Innovation led economic growth and development is well accepted across the globe 

as key to future leadership and sustainability. Several countries have taken initiatives 

to foster innovations through policy reforms and by reorganising governance 

structures, stimulating knowledge information systems, setting up new coordination 

mechanisms, creating and supporting relevant institutions and infrastructures 

supporting innovations. “Indian-National Innovation Survey” is a timely initiative to 

measure the status of innovation in India by National Science and Technology 

Management Information System (NSTMIS) of Department of Science & 

Technology, Government of India (NSTMIS, 2014). The survey is an eye opener in 

terms of its findings and nationwide firm level coverage cross cutting multiple sectors 

to gauge the innovativeness of enterprises. The study intended to serve improved 

policy making through understanding the importance of National Innovation System 

(NIS), a national level ecosystem in promotion of innovation among enterprises. In 

this regard, the study indicates the requirement of strengthening national, regional 

and sectoral innovation ecosystem that will stimulate adoption of innovation among 

enterprises on a continuous basis.  

 

The National Innovation Survey while giving well researched hard data misses out 

on the stories that make it easy to comprehend and elaborate the process of 

innovation realities. Explanatory as well as the explained variable and their causal 

factors are less detailed in the context of MSMEs, therefore qualitative and deeper 

assessment was required.  As per the Oslo Manual (2005), enterprises alone are the 

respondents to a well-designed questionnaire. This gives a limited perspective. 

Other stakeholders in the innovation eco-system and their role in innovation support 

need to be studied and causal factors needed to be captured.  

 

Thus, this case study based research was designed by DST with Foundation for 

MSME Clusters (FMC) to bring out the causal factors that drive and hinder 

innovation and its diffusion. The objective of the study was to access the process of 

Industrial Innovation, draw learning with respect to the driving factors and suggest 

role of policy support framework to stimulate innovation in India. The study is hoped 

to complement the measurement of innovation through ‘National Innovation Survey’ 

by amplifying the findings obtained therein and co-relate the findings with existing 

promotional policy framework through 20 case studies (12 successful and 8 failure 

cases).  
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CHAPTER 2 
2.1 Literature Review 
 
Innovation and Innovation Ecosystem 

 

Today’s world economy has been characterized as a “Knowledge-Based Economy” 

which does not imply only accumulating information, but using knowledge to improve 

performance. And that performance can be enhanced with innovation. Innovation is 

thus regarded as one of the most important factors in the Knowledge-Based 

Economy (FICCI, IIFT, 2012). It is a vector of long-term economic significance 

(Ruben, Still, Huhtamaki, & Russell, 2011) and competitiveness and has played a 

crucial role in increasing productivity and developing higher quality products and 

services and in diversifying economies and markets (GIZ, 2013). Baumol noted that 

“virtually all of the economic growth that has occurred since the eighteenth century is 

ultimately attributable to innovation” (Baumol, 2002). Thus, strengthening a countries' 

innovation system has become crucial for sustained economic development (GIZ, 

2013). But, the question that lies is, how vital is strengthening the national systems 

of adoption to the rate of replication? 

Collective learning and innovation scholars, maintain that the decision to innovate 

lies with the firm; a firm’s ability to innovate ultimately depends on its technological 

capabilities, and developing these capabilities is a cumulative and transformative 

process (Bell & Pavitt, ’Technological Accumulation and Industrial Growth: Contrasts 

between developed, 1993); (Bell & Albu, 1999); (Ciarli & Giuliani, 2002); (Gulrajani, 

2006); (Singh, 2005). For small firms the most important resources reside with 

entrepreneurs – their knowledge and skills, experience, ability to make informed 

choices and to forge horizontal relations with other firms and vertical relations with 

stakeholder institutions (Chrisman, Chua, & Sharma, 2005); (Gulrajani, 2006); (Hall, 

2000); (Lall, 1992). Among small and medium enterprises, technological knowledge 

flows principally through informal sources such as local buyers and suppliers (Bair & 

Gereffi, 2001); (Bathelt, Malberg, & Maskell, 2004); (Bowen & Chen, 2001); 

(Knorringa, 1999); (Porter & Sölvell, 1998) (Romijn, 1999).  The important role of 

pioneer adopters in diffusing innovation to the laggards was documented by Sandee 

and Rietveld in the Karangenang tile cluster in Indonesia. (Sandee & Rietveld, 2001) 

Firms tend to develop internal procedures and routines to deal with problems under 

conditions of uncertainty, generally based on its interpretation of its past successful 

response to similar circumstances (Maskell & Malberg, 1999); (Nelson & Winter, 

1982). Over time these procedures and routines combined with sunk costs lock a 

firm into a path, limiting the options it considers in responding to new problems, until 

pressure from external and local stakeholders either in the form of threats such as 

environmental regulations, new competitive entrants, higher product quality 



Page | 3 
 

demands, or in the form of opportunities in new markets where a firm collectively 

moves to leave its comfort zone (Djelic & Quack, 2007). 

MSME sector play a pivotal role in the overall industrial economy of India and hence 

are directly related to poverty alleviation (Abdullah, 2014). MSMEs constitute more 

than 90% of the total number of industrial enterprises and contribute nearly 45% to 

manufacturing and about 40% to the Indian manufacturing export sector. Realising 

manufacturing MSME’s significant contribution to the Indian GDP at 8%, the 

Government has formulated policies and implemented support measures to foster an 

increase in the rate of innovations in the MSME sector.  

A National Knowledge Commission of India study reveals that 17% of MSMEs had 

introduced ‘new to the world’ innovations during the course of their business (FICCI, 

IIFT, 2012). Yet, MSMEs in India face a number of problems like sub-optimal scale 

of operation, technological obsolescence, supply chain inefficiencies, increasing 

product commoditization, fund shortages, change in manufacturing strategies and 

turbulent and uncertain market scenario. Also, the economic distress worldwide has 

impacted select MSME sub-sectors by laying-off a number of workers due to 

depressed demand, pending retrievable and squeezed credit market (FICCI, IIFT, 

2012). Such changing market conditions thus force smaller firms to adapt or reinvent 

their business through new technologies or unique value propositions. Thus, it is 

necessary for MSMEs to innovate (Vanhaverbeke, 2012) even more vigorously. 

 

Definition of Innovation and Types  

 

An impediment to the systematic analysis was the loose application of the term 

‘innovation’, which is often employed as a substitute for creativity, knowledge, or 

change. The first definition of innovation was coined by Schumpeter in the late 1920s 

(Hansen & Wakonen, 1997) who stressed on the novelty aspect which can be 

summarized as doing things differently. However, as Hansen and Wakonen state, ‘it 

is practically impossible to do things identically’ (Hansen & Wakonen, 1997), which 

makes any change an innovation by definition. Although Schumpeter clearly 

positioned his definition of innovation within the domain of the firm and outlined its 

extent as product, process, and business model, there are continuing debates over 

various facets of invention: its necessity and sufficiency (Pittway, Robertson, Denyer, 

& Neely, 2004), its intentionality (Lansisalmi, Kivimaki, Aalto, & Rouranen, 2006) and 

its beneficial nature (Camison-Zornoza, Lapiedra- Alcami, Segarra- Cipres, & 

Boronat-Navarro, 2004) to qualify as innovation.  

Based on “Oslo Manual”, 3rd edition, 2005, an innovation is “the implementation of a 

new or significantly improved product (good or service), or process, a new marketing 

method, or a new organizational method in business practices, workplace 

organization or external relations.”  
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In academic literature, innovations are often defined as new ideas, improvements or 

solutions that are implemented and transferred into useful outcomes (Bessant & 

Tidd, 2011); thereby acknowledging that not all creative ideas become innovations, 

but only if they are implemented and adopted in a beneficial way. Innovations are 

generally discussed positively (Jalonen, 2011) and are seen as beneficial both for 

companies and for nations in order to survive and develop in a market environment, 

“create value”, and enhance competitiveness. 

Princeton University defines innovation as “the application of new and existing ideas 

to the product, processes or other aspects of the activities of the firm that lead to an 

increased value.” This value has to be introduced in the market place to benefit other 

firms and customers, in order for a change/product to be termed as innovation and 

not an invention or discovery. Firms subsequently engage in so-called “strategic 

innovation” or “business model innovation” to find new ways to create value for 

customers (Vanhaverbeke, 2012) like Kim and Mauborgne’s Blue Ocean strategy 

which explains that instead of working in conditions, known as the red ocean, where 

businesses are viciously fighting against each other for a share of the marketplace, 

organizations should try and find a way to work in a marketplace that isn't bloodied 

by the competition and is free of competitors in order to look for alternatives in 

pursuit of growth (Kim & Mauborgne, 2005)and Johnson’s talk on a company’s White 

Space which represents the business opportunities outside a company’s current 

businesses that require a different business model to exploit. (Johnson, 2010) 

Economists have focused on two main types of innovation: Product Innovation and 

Process Innovation. A product innovation focuses on improving the quality of 

products by introduction of something new to the market. Whereas, a process 

innovation focuses on devising new methods to make or deliver the product. Some 

authors have classified a third type of innovation- organisational change within a 

firm, but we see this overlapping in characteristics with the process innovation. 

Schumpeter, a famous economist has defined innovation as a “process of industrial 

mutation, that incessantly revolutionizes the economic structure from within, 

incessantly destroying the old one, incessantly creating the new one”, thus linking 

innovation with “creative destruction”. (ŚLEDZIK, 2013) 

Although, the concept of radical and incremental innovation is important to 

understand the concept of innovation, the above definitions do not refer to the size 

and scope of the change to the product, process, or service. O’ Sullivan has defined 

innovation as “the process of making changes, large and small, radical and 

incremental, to products, processes, and services that results in the introduction of 

something new for the organization that adds value to customers and contributes to 

the knowledge store of the organization.” Radical innovation is about making major 

changes in something. Because of the turbulence of the external environment, it is 

difficult for any company to say that a potential innovation will result in a radical 

impact; they can only pursue the innovation with the knowledge that the scope exists 

for radical impact. Due to the risks attached, most of the companies shy away from 
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radical innovation and prefer the less ambitious path of incremental innovation. 

However, if an organization successfully implements enough incremental 

innovations, then it can sometimes lead to the similar levels of growth driven by 

radical innovations (Sullivan, 2008). 

Currently, there is increasing trend towards ‘reverse innovation’ – wherein innovation 

is developed and adopted primarily in the developing countries and then deployed in 

mature markets. Although, there is a conflict between the two models of localization 

and reverse innovation, Immelt et al. are of the view that the models need to coexist 

as we cannot simply replace one with the other. (Immelt, Govindarajan, & Trimble, 

2009)This style of innovation in developing economies indicates technological shift 

on a global level. (Singh J. ) Since India has a large pool of skilled ICT manpower 

(Walsham, 2010), it can play a major role in the new world order. Govindarajan and 

Trimble are of the view that “It is impossible to fully capture the growth opportunities 

in the developing world without developing new solutions from scratch. Reverse 

innovation is clean-slate innovation” (Govindarajan & Trimble, 2012) 

Innovation Models 

There have been very few studies regarding an innovation model specialized for 

SMEs. The majority of literature limits its focus to the study of entrepreneurial traits 

or structural characteristics (Hoffman, Parejo, Bessant, & Perren, 1998), but there is 

little examination of the embeddedness of innovation in SMEs (Shaw, 1998). 

According to Laursen, it is not statistically evident that larger firms are better than 

SMEs in new-to-the-world type innovation (Keld Laursen, 2004), implying that SMEs 

may well have capacity for innovation, especially radical innovation.  

Models on innovation, for the most part, do not include a comprehensive and end-to-

end view. Most innovation policy attention seems to be focused on the capacity to 

innovate and on input factors such as R&D investment, scientific institutions, human 

resources and capital. Such inputs frequently serve as proxies for innovativeness 

and are correlated with intermediate outputs such as patent counts and outcomes 

such as GDP per capita. While this kind of analysis is generally indicative of 

innovative behaviour, it is less useful in terms of discriminating causality and what 

drives successful strategy for diffusion of innovation. This situation has led to the 

developing of new frameworks for the innovation system led by National Science and 

Technology Policy Centres across the globe which is variously referred to as the 

National Innovation Ecosystem (Yawson, 2009).  Innovation ecosystem is a fairly 

new concept; consequently it is likely to assume that a research field on its own has 

been not developed yet. 

Innovation ecosystems 

Innovation ecosystems have been described in multiple ways. According to Adner, 

innovation ecosystems can be defined as “the collaborative arrangements through 

which firms combine their individual offerings into a coherent, customer- facing 

solution” (Adner, 2006). Mercan & Göktaş, specify that an “innovation ecosystem 
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consists of economic agents and economic relations as well as the non-economic 

parts such as technology, institutions, sociological interactions and the culture” 

(Mercan & Göktaş, 2011), suggesting that an innovation ecosystem is a mosaic of 

different networks or systems. Actors such as institutions, industry, academia, and 

government, along with factors such as R&D, funding, incubation, mentoring, 

infrastructure, markets, and businesses, have all been identified as crucial to any 

innovation ecosystem. (Banerjee, 2014) In this sense, ecosystem thinking comes 

close to what is called an open innovation. In open innovation, actors purposively tap 

into the inflows and outflows of knowledge by opening up the innovation process, 

thus accelerating internal innovations and expanding markets for external use of it 

(Chesbrough, 2003). Also, small firms face several constraints in differentiating their 

products and changing their business model due to limited financial resources and 

technical capabilities. Open innovation is thus a logical step for many SMEs to take 

as collaboration with external partners for a competitive advantage. (Vanhaverbeke, 

2012) 

Using the ecosystem analogy, innovation ecosystems are not a matter of single 

actors, but of interacting populations of actors residing in a certain environment. 

Rubens et al. refer to this idea as “creation nets” that provide a mechanisms for “goal 

-focused creation of new goods and services tailored to rapidly evolving market 

needs, with multiple institutions and dispersed individuals, for parallel innovation”. 

(Ruben, Still, Huhtamaki, & Russell, 2011) These creation nets come close to what 

Wang refers to as “innovation communities”. Innovations communities are “a set of 

organizations and people with interests in producing and/or using a specific 

innovation” (Wang, 2009) . According to Wang, such communities emerge and 

evolve around innovation orchestrating activities and dissolve once the collective 

attention disappears. It is a new form of synthesis of knowledge creation and 

diffusion. 

In a knowledge-based society, university, industry and government have equal roles 

and form a triple helix (Etzkowitz, Dzisah, Ranga, & Zhou, 2007) which is the most 

important dimension of an innovation ecosystem. (Mercan & Göktaş, 2011). The 

concept of the Triple Helix of university-industry-government relationships initiated in 

the 1990s by Etzkowitz (1993) and Leydesdorff (1995), encompasses elements of 

precursor works by Lowe (1982) and Sábato and Mackenzi (1982), interpreting the 

shift from a dominating industry-government dyad to a growing triadic relationship 

between university-industry-government in the Knowledge Society (Triple Helix 

Research group, 2015). This vision encompasses not only the creative destruction 

that appears as a natural innovation dynamics (Schumpeter & Swedberg, 1994), but 

also the creative renewal that arises within each of the three institutional spheres of 

university, industry and government, as well as at their intersections. (Triple Helix 

Research group, 2015). In a study conducted by Mercan and Goktas where simple 

regressions and simple correlation between university-industry collaboration and 

innovation output was used, they concluded that the interaction between universities 

and for-profit industries accelerates innovation making. (Mercan & Göktaş, 2011) 



Page | 7 
 

However, the triple helix model has been somehow criticized as lacking a solid micro 

foundation, as long as the vagueness of the model makes the connection between 

theory end empirical data somehow problematic (Shinn, 2002)Therefore, if we want 

to find a solid theoretical foundation for the triple helix model (Leydesdorff & 

Etzkowitz, 1998), we have to consider these market failures in the production and 

industrial use of academic-generated knowledge. In order to make the two helixes 

interact as much as possible and to generate innovation, coordination and planning, 

the third helix, represented by government is essential. 

A question that arises is whether small firms or the larger firms are more acceptable 

to diffusion of innovation? Does the size and infrastructure of the firm have a role to 

play in innovation? Most of the empirical studies conducted by Rothwell (1989), 

Kleinknecht (1989), Santarelli and Sterlacchini (1990), Link and Bozeman (1994), 

Hansen (1992), conclude that small firms can keep up with larger firms in the field of 

innovation. (Rothwell, 1989) (Kleinknecht, 1989) (Santarelli & Sterlacchini, 1990) 

(Link & Bozeman, 1994) (Hansen J. A., 1992) Small firms can be more innovative 

because they are less likely to be bound by tacit agreements deterring non-price 

competition such as product innovation or, even stronger, they might have to resort 

to a strategy of innovation in order to remain viable. However, the Schumpeterian 

hypothesis (Schumpeter & Swedberg, 1994) is that large firms having market power 

are in a better position to innovate than small firms. In a study conducted by 

Galbraith, he argued that technological innovation is so expensive that only large 

firms can support it.  Djik et al, through cross-section regression studies conducted in 

different countries with different measures of innovation and aggregation level, 

conclude that small firms have the innovative advantage in the former stages and 

large firms in the latter. (Dijk, Menkveld, & Thurik, 1997) This leaves us with the 

argument that is the size of the company or the skills of the workers a more 

important criterion for diffusion of innovation.  

Innovation Determinants  

Due to the absence of one concrete theory on innovation and diffusion, Global 

Innovation Index (GII) was developed in 2007 as a model to illustrate degree to 

which the countries and regions deal with challenges of innovation (Dutta & Caulkin, 

2007) GII ranks the countries on the basis of their innovation capabilities (Singh J. , 

2012). It measures innovation in countries by analysing them through carefully 

selected and weighted variables. GII provides insights to the countries on where they 

stand in terms of innovation. This paves way for the policy makers to refine existing 

polices and come with new ones. The response of each country is associated with 

how far a country can adopt and take advantage from “leading technologies, human 

capabilities, organizations and operational development and enhanced institutional 

performance” (Dutta & Caulkin, 2007). Along with the relative position of the 

countries, the strengths and weaknesses of innovation related policies and practices 

are obtained.  
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Having realized that innovation can lead to national growth, employment creation 

and enhance competitiveness, the then prime minister of India, Dr. Manmohan Singh 

declared 2010 to 2020 as innovation decade. National Innovation Council was 

established to enhance new inventions and technological development in September 

2010. Though, 2010-2020 has been declared as the decade of Innovation, in 2014, 

India ranked 76th in Global Innovation Index. India has been falling back in the GII 

ranking over the years (Dey, 2014). It was in 62nd position in 2011 and dropped to 

64th in 2012 and 66th in 2013 (Dey, 2014). Innovation in Indian micro enterprise 

seems to be incremental despite human resource produced by India in the field of 

engineering is ranked one of the highest in the world. India has been adopting 

technologies innovated out of the country rather than generating innovations. 

Common factors disabling enterprises in India to innovate are failure to access public 

schemes on innovation and the constraint of funds to initiate a change process 

(MMSME, 2013). 

A framework by Barbara Wejnert (Wejnert, 2002)on determinants of innovation has 

been adopted to understand driving factors of innovation.   

 

Figure presented here is 

adapted from innovation 

diffusion model given by 

Wejnert (2002). The 

framework integrates the 

factors which influence 

decision of any actors in the 

firm to adopt innovation. The 

diffusion variables are 

grouped in three components: 

Characteristics of Innovation, 

Characteristics of Innovators 

and Environmental context 

(Wejnert, 2002). 1) 

Characteristics of 

innovation.  Private and 

public consequence of 

innovation are taken into consideration in the characteristics of innovation The well-

being of adopter who is individual or small collective entities, peer groups, 

organization or rural community is brought by innovation with private consequences. 

Innovation with public consequence can result in reforms that can bring historical 

breakthrough. The direct and indirect cost and benefit of innovation also comes 

under Characteristics of innovation.  2) Characteristics of innovator:  The 

characteristics of actors/ firm owner and his perception towards innovation play a 

significant role towards adoption of innovation. “Societal entity of innovators, 

familiarity with innovation, status characteristics, socio economic characteristics, 

Fig 2. 2.1: Innovation Determinants by Wejnert 

 

 

 

Fig 2.2. 4: Innovation Outcome/ ImpactFig 2. 3: Innovation 

Determinants by Wejnert 
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position in social network and personal qualities” are six variables which come under 

characteristics of innovators (Wejnert, 2002). 3) Characteristic of environment: 

The third component, characteristic of environment incorporates societal culture 

(belief system, socialization, geographical setting (proximity), political status 

(regulation and norm, policies in the legal system) and global uniformity (world as 

one cultural community characterized by collective development) (Wejnert, 2002). 

 

However, innovation diffusion was first deliberated by Everett Rogers, in his 

book “Diffusion of Innovations”; (Rogers, 1962).  According to Rogers, diffusion is a 

process by which an innovation is communicated through certain channels over time 

among the members of a social system. Rogers proposes that adopters of any 

new innovation or idea can be categorized as innovators (2.5%), early 

adopters (13.5%), early majority (34%), late majority (34%) and laggards (16%), 

based on the mathematically based Bell curve. Rogers believes that the success of 

innovation or in other words the likelihood of innovation depends on the 5 factors, 

viz- 1) Relative advantage – new products that are most likely to succeed are those 

that appeal to strongly felt needs; 2) Compatibility –  degree to which the product is 

consistent with existing values and past experience of the adopters; 3) Complexity – 

degree to which an innovation is perceived as difficult to understand and use; 4) 

Trialability – the ability to make trials easy for new products without economic risk to 

the consumer; and 5) Observability – reflects the degree to which results from using 

a new product are visible to friends and neighbours. An innovation in the economic 

sense is accomplished only with the first commercial transaction involving the new 

product, process system or device” (Freeman & Soete, p. 6).    

 

MSMEs play a vital role in the manufacturing sector in terms of constituting 99% of 

the total number of units. This sector creates one million jobs every year and 

produces more than 8000 products for the Indian and international markets and 

caters to various sectors like: Manufacturing, Food Processing, Pharmaceuticals, 

Textile & Garments, IT, Agro and Service sectors. (Venkatesh, Kumari, Thenmozhi, 

& Balasubramanie, 2016). It is estimated that out of the 30 million MSMEs, 8 million 

are manufacturing MSMEs, out of which around 5.6 million are in clusters. Around 

5.5 million of them are micro enterprises and 70 percent of them are Own Account 

Enterprises (OAEs) (Sarkar, Agasty, & Kapur, 2011).The remaining 22 million are 

service enterprises as per the records available then in 2011. The structure has not 

since then changed significantly. 

A significant number of MSMEs aggregate around clusters. Therefore, to support the 

growth and competitiveness of MSME sector; policy makers and development 

agencies have been implementing various support policies and programmes; 

majority of which are designed from a “cluster promotion” perspective. A study 

commissioned by Institute of Applied Manpower Research (IAMR) of Planning 

Commission, Government of India to FMC in 2011-12 based on field study of 46 

MSME clusters in India, reveals that there are multiple factors which led to job-less 
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growth in manufacturing clusters in India after 2005. These factors are intertwined/ 

interdependent and influence the capacity of an enterprise to innovate, expand and 

create local job opportunities. Therefore, it becomes important to identify these 

factors and understand their interdependencies (FMC, 2013). 

In the context of MSMEs, innovation is hardly path breaking and is often incremental. 

In “Industrial Clusters and Networks: Case study of SME growth and Innovation, 

UNIDO Small Medium Enterprises Programme”, it is mentioned that, the Mexican 

Shoe Clusters of Leon & Guadalajara, signs of process innovation was seen where 

‘pair to pair’ production methodology was adopted, where production process was 

geared to each pair of shoes being taken through the whole process, rather than 

being a part of linear product line. This approach has been seen to bring about 

reduction in cost, raise labour flexibility & reduce dead time. Again in Mexican Shoe 

Clusters of Leon & Guadalajara, new way to sell product by way of catalogue sale 

(innovation of incremental nature) was adopted by the distributors (Rabellotti, 1999) 

Similarly, in the Coir cluster at Alleppey in India, semi-automatic looms were 

introduced and simultaneously product diversification took place which again is 

defined as an incremental innovation (FMC, 2006). In another similar example of 

case of Jaipur hand printing cluster, innovations were undertaken in terms of change 

in printing process, dyes, calendaring, etc. (UNIDO). Many of these innovations take 

several years to mature with intensive process of jerky movements that help the 

enterprises move beyond. The governance systems that drive the process of change 

are also complex and multi-dimensional, multi-stakeholder driven with leads being 

taken up by different stakeholders at different periods of time.  

Knowing the importance of innovation, the US government, each year, spends about 

Rs.7500 billion on basic scientific research and development and out of that about 

Rs.5000 million is spent to support regional innovation clusters and associated 

business incubators (Rao, 2011). Three important highlights followed by the USA as 

a part of its programme for promotion of innovations are- (a) connect capital, ideas, 

people and (b) provide space, aligning of cluster selection with national priorities 

such as energy efficiency, advanced manufacturing, and new technologies and 

finally, (c) administering a competitive matching-grants programme with established 

criteria used to ensure the greatest impact of federal funding (FMC, 2013). 

Sustainable development and employment creation in Europe increasingly depends 

on excellence and innovations to drive its competitiveness. Recognizing this fact, 

Europe adopted a broad-based innovation strategy in 2006 and identified 

strengthening clusters as one of the major strategic priorities for successfully 

promoting innovation. The European Union (EU) has undertaken several initiatives to 

provide the nations’ repository of knowledge platforms to foster alliances and 

methodologies that can be adapted to suit country specific requirements. Some 

examples of policy initiatives are- European Cluster Alliance that aims at bringing 

together different ministries responsible for designing and implementing cluster 

policies, The Europe INNOVA Initiative which aims at joint development of new or 
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better tools for use by cluster organisations to support innovative SMEs and so on 

(Europe INNOVA). 

A few countries like Korea, Taiwan, Japan have shown remarkable progress in the 

field of innovation, be it in terms of products, process or management. Taiwan 

focused on exploiting scale economies through national innovation system that 

emphasized advanced manufacturing within key economic sectors, high tech and 

otherwise (Arpi, 2013). Its main focus has also been on setting up of incubation 

centres, which helped Taiwanese start-ups SMEs to obtain the guidance and support 

they need in the areas of technology, knowledge, funding and so on. Chinese 

leaders publically emphasized the importance of innovation as a fundamental driver 

of China’s economic and social development. Two heavy weights of science and 

technology in China, that is, the Chinese Academy of Sciences (CAS) and the 

Ministry of Science and Technology (MoST) were brought together to come up with a 

national Mid- to-Long term Science and Technology Development Plan (MLP). (Arpi, 

2013) As the home of China’s most elite scientists and best-equipped research 

centres, CAS used its global network to summon ethnic Chinese scientists from top 

US universities and research centres to support the effort. The group analysed 

American innovations from the past 40 years that were recognized by R&D 

Magazine as being among the top 100 innovations of the year (McGregor, 2010). 

According to Rao, A., Gulati, M., et. al. (2012) (“Promoting innovation in clusters”, 1st 

ed. by FMC), India has managed to progress somewhat on developmental models 

for affordable healthcare and information technology. It has made several strides in 

agriculture, dairy industry and oil seed production popularly known as green 

revolution, white revolution and yellow revolution respectively. It has done well in 

spreading information technology and telecom services to bridge the rural-urban 

divide by reaching to every part of the country. However, in other sectors, its 

performance has been dull at best. It is well recognised and accepted that India now 

requires a range of models both indigenously developed and suitably adopted to 

achieve its current social and economic objectives.  

They also raise questions on how can different sections of the society- from farmers 

to small businessmen, students, and professionals achieve more to meet their rising 

aspiration levels. Is innovation the domain of only the cash-rich corporate world and 

the generously funded public institutions? Can small and micro businesses also 

innovate according to their potential and warranted scale? If yes, how do we foster 

such innovations? What are the appropriate conditions in which such innovations 

occur and prosper? Can we create such conditions? If yes, how can we do so? 

Answers to these questions have still remained only partially answered.   

Ideal public policies to promote innovations should bolster local strengths, stimulate 

shared advantages, encourage creation and development of human networks, and 

always galvanize public education and research institutions. Through such steps, 

public policy will base economic development on existing strengths, build regional 

infrastructure, convene businesses, finance non-profit organisations and workforce 
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participants, and encourage universities, research centres, federal laboratories and 

community colleges to develop their own long-term strategies to help cluster 

stakeholders to link together more effectively. In as much as this is summed up to 

point out the exact ways and means for effective intervention, it is important to have 

sufficient background knowledge of the area, enterprises and other stakeholders and 

this will emerge out the case studies that probe the detailed narrative of the existing 

and potential innovations 

Arora, P. cited from OSLO manual of OECD-Eurostat 2005s, mentioned in ASCI 

Journal of Management, 2011, p. 77, on “Innovation in Indian firms: Evidence from 

the pilot national innovation survey”, that an innovation is the implementation of a 

new or significantly improved product (good or service), or process, a new marketing 

method, or a new organizational method in business practices, workplace 

organisation or external relations. Innovation is now widely accepted as a complex 

process having feedback mechanisms. It involves interactive relations among 

science, technology, learning, production, organizations, management, policy and 

markets. The pilot national innovation survey peeks a look at the stage of innovation 

activity based on firm size and reports that many projects were abandoned at 

different stages, i.e., the concept stage, after the project activity began and in the 

middle of the project activity (Arora, 2011). It is important to understand the reasons 

behind this and if there are any hurdles that stall innovation process, they need to be 

figured out. In order to narrow down on these, it is important to have an in-depth 

understanding of the process of innovative activity through detailed case-based 

studies. 
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2.2 Study Approach and Methodology  
 

The objective of the study was to assess the process of Industrial Innovation and 

provide inputs to the promotional policy support framework to stimulate innovation in 

MSME sector in India. The study was intended to complement the measurement of 

innovation through ‘National Innovation Survey’ by amplifying the findings obtained 

therein and co-relate the findings with existing promotional policy framework and 

recommend necessary modifications therein among the schemes being implemented 

through various ministries & institutions under the Government of India.  

 

The study was conducted through the following three phases.  

 

I. Preparation Phase:  

 

The following steps were followed during the preparation phase 

 Analysis of secondary information available on innovation types and innovators 

 Interaction with select policy level stakeholders to seek their preliminary inputs 

towards selection of parameters 

 Selection of parameters for case study and more specifically on understanding 

the innovation process and Questionnaire preparation 

 Pre-testing of the Questionnaires to check their suitability  

 Orientation of the data investigating team on data collection by the Principal 

Investigator and Co-investigator 

 Selection of the sub-sector  

 Selection of the locations in the identified places in 4 zones (East, West, North 

and South)  

 

Based on the literature review, inputs by sector experts and experience of FMC in 

MSME sectors, the ecosystem factors are grouped into the following levels: 1) 

Enterprise; 2) Cluster Innovation System (CIS); 3) Regional Innovation System 

(RIS); and 4) National Innovation System (NIS).   

Table 2.2.2: Role of various factors on innovation 

 Factors   Stakeholders and Explaining Variables  

Enterprise  Formal: Education (General/ Technical), Experience (in the sector) of the 

innovator  

Informal: Exposure to markets and similar units, Training, etc. 

Market Sophistication: Firm size and nature of market 

Cluster 

Innovation 

System 

(CIS)  

Value chain partners:  

 Backward linkage (Suppliers of equipment, raw materials or 

components and consultants);  

 Forward linkage (Intermediate traders or final client/consumer) 
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Similar enterprises in the Cluster/ Competitors) 

Business Membership Organisations (BMOs)/ Associations  

Support Institutions:  

Local technical institutions like research institutes/ R&D centers, scientific 

Journals & trade/technical publications, local departments, Financial 

Institutions and even private firms and initiatives 

Regional 

Innovation 

System 

(RIS) 

Public: i) Developmental (State Ministries/ Departments, State level 

technical and Non-technical institutions, Universities, R&D centres, Skill 

development institutions); ii) Regulatory (State Ministries/ Departments) 

Private: Business Membership Organisation, Export Houses/ Retail Chains, 

BDSPs, NGO 

National 

Innovation 

System 

(NIS) 

Public: Ministries/ Government Departments, National technical and Non-

technical institutions,  

 Private: National BMOs, Traders, Retail Chains, BDSPs etc. 

 

4 states, viz. -West Bengal, Gujarat, Punjab and Telengana were chosen from 4 

regions viz. -East, West, North and South respectively, and the cities, viz. - Kolkata, 

Ahmedabad, Ludhiana and Hyderabad and the nearby areas having high 

concentration of industries cutting across various sectors were identified for locating 

the innovators with in these select states.  

 

Eight manufacturing sub-sectors and three service sub-sectors were selected based 

on their importance in the economy of the state as well as the country as a whole 

which has been calculated based on the three factors viz. no. of units in operation, 

total output and employment generated by the sub-sector. The NIC 2-digit 

classification codes were used for these sub-sectors and Industry Survey Report of 

2012-13 by Ministry of Statistics and Project Implementation was used to for these 

three variables.  

 

Out of the 8 manufacturing sectors chosen, seven fall within the top 8 manufacturing 

sectors based on the NIC 2-digit classification and the special case of Manufacture 

of Leather and Related Products has been taken for West Bengal cluster due to the 

importance of this cluster. West Bengal is one of the largest producers and exporters 

of leather and leather goods and accounts for almost 25 per cent of the country’s 

leather exports. The State has around 224 tanneries and a large number of leather 

goods manufacturing units, most of them being small enterprises making this a 

unique and interesting case to study from the point of view of innovation due to its 

economic importance.  

 

The significant sectors have also been chosen geographically to focus on areas with 

higher concentration which enables greater economic benefits. For example, 
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manufacture of food products has been chosen for Andhra Pradesh because it has 

the maximum number of such units in the entire country. Similarly manufacturing of 

machinery and equipment n.e.c. has been chosen for Gujarat, which also has the 

nation’s highest number of manufacturing units. 

 

The sectors have also been chosen to enable us to compare and contrast between 

innovation studies geographically, for example, manufacture of food products was 

studied for Andhra Pradesh and Gujarat clusters, manufacture of basic metals was 

studied for Punjab and West Bengal clusters, so on and so forth. In case of service 

sectors, Information Communication and Technology (ICT) has been chosen 

because it is a unique case of innovation for Andhra Pradesh, and a case study of 

ICT was done in Kolkata to compare between the two regions. Two other service 

sectors, namely printing and reproduction of recorded media and waste collection, 

treatment and disposal activities; materials recovery have also been selected for 

Gujarat because printing and reproduction of recorded media is the top service 

sector in the country and has the highest number of units in Gujarat and waste 

collection, treatment and disposal activities; materials recovery is also one of the top 

four service sectors of India, and also consists of the highest number of operating 

units in Gujarat, further highlighting the relevance to study about innovation in these 

economically significant sectors. 

 

Table 2.2.2: Identified Sectors, Regions and the Clusters 

Sectors Stage wise sub-sector and cluster 

Gujarat Punjab West Bengal Telangana 

1.Manufacture of 

Food Products 

Ahmedabad 

Khakra 

processing) –

Failure case  

    Millet- 

Successful 

Case  

2.Manufacture of 

Textiles 

  Ludhiana dyeing  

cluster - 

Successful case  

Kolkata hosiery 

cluster-

Successful case 

Ikat weaving-

failure case 

3.Manufacture of 

Basic Metals 

   Ludhiana 

foundry cluster) – 

Successful case 

Howrah foundry 

cluster- Failure 

case 

  

4.Manufacture of 

other non-metallic 

mineral products 

  Ludhiana brick 

cluster-Failure 

case 

 Bali Brass ware 

– Failure Case 

Ceramic pipe-

failure case  

5.Manufacture of 

fabricated metal 

products, except 

machinery and 

equipment 

  Ludhiana 

fabrication - 

Successful cases 

    

6.Manufacture of 

machinery and 

equipment n.e.c. 

Rajkot 

engineering 

Cluster-

successful case 

Ludhiana sewing 

machine 

manufacturing -

Failure case 

    

7.Manufacture of 

leather and related 

products 

    Kolkata leather 

tanneries- 

Successful case 
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8.Manufacturing of 

chemicals and 

chemical products 

Ahmedabad dyes 

and chemical 

cluster)-

Successful case 

      

9.Service-ICT     Kolkata IT - 

Successful case 

  

Hyderabad IT-

successful 

case 

10.Printing and 

reproduction of 

recorded media 

Ahmedabad 

printing cluster –

Successful case  

      

11.Waste collection, 

treatment and 

disposal activities; 

materials recovery 

Solid waste 

recycling cluster-

Failure case 

    E-waste 

collection and 

recycling-

Successful 

case 

 

 

II. Execution Phase 

 

Following steps were followed during the execution phase 

 Finding out entry points in the location and identification of innovators 

 Field data collection for the case study through interaction with the innovators 

and other key stakeholders associated with innovation value chain  

 

The identified clusters were in and around 4 cities viz. -Ludhiana, Ahmedabad, 

Hyderabad and Kolkata and the clusters identified for the study have close proximity 

with each other. Some of them face common problems and challenges and share 

infrastructure and knowledge in these locations, therefore understanding the regional 

dimension and how it is linked to the sectoral needs was easier to comprehend. The 

case studies thus helped to bring out the root causes, many of which lie in the lack of 

relationships or absence of certain actors required to foster innovation.  

Though innovator was the focus of 

the case study, the other key 

stakeholders having direct value 

chain linkage and also supporting the 

innovation value chain stakeholders 

were interviewed to understand the 

connect and disconnect between the 

stakeholders at different levels of 

innovation system.  Among these 

support institutions category, the 

industry association (also known as 

Business Membership Organisations-

BMOs) representatives, support 

institutions, and cluster enterprises 

were approached for identifying the 

innovator for the case study and also 

to understand their role in the 

innovation process.  List of 

229 
Respondents 

(Total)

20 innovators 
(12 

successful+8 
failure) 

80 similar 
enterprises in 

the ClS

19 BMOs

45 Value Chain 
STakeholders

(Viz-Inputs 
providers,buyers, 

etc.)

50 Support 
Institutions 

(Technical 
Institutions+Acade

mia+ Banks, 
BDSPs,etc) at CIS& 

RIS

15 Support 
Institutions at 
NIS (Ministry+ 

Banks+ Technical 
Institutions) 

 Fig 2.2. 5: Respondents for the Case Studies 

 

 

 

Fig 2.2. 6: Variables drawn from the Ecosystem 

Stakeholders Fig 2.2. 7: Respondents for the 

Case Studies 
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innovations done successfully and innovation abandoned in the identified locations 

were listed down and appropriate cases were selected. Data capturing about the 

process of innovation was done through personal interviews and focused group 

discussions (FGDs). Three sets of questionnaires (1- innovators, 2-similar 

enterprises, and 3-support institutions) were used for the personal interviews. 

Total 229 stakeholders (as listed in the above figure) were interviewed to prepare the 

20 case studies. The detailed process of the case identification can be seen in the 

respective case studies in Chapter-3.    

 

Questionnaire-1 was designed to get detailed information from the “Innovators” 

through Personal Interviews. The questionnaire was divided into three parts. Part 

one captured the basic details of the innovator such as- name, age, position in the 

enterprise, main activity of the enterprise and specific product/ service (As per NIC 2 

digit classification of industry), category of the enterprise (whether 

Micro/Small/Medium), legal structure of the enterprise (Proprietary/ Partnership/ 

Public Ltd., Private Ltd.), annual turnover, number of employees (Technical like 

engineering and diploma holders and non-technical), generation of entrepreneur in 

the  business. Educational background of the innovator, whether general or 

technical (having special skill or practical knowledge especially in mechanical or 

scientific field); and other qualifications like, any other certification/ Training, etc. 

were captured through appropriate questions.  

 

Whether the innovator has attended any relevant training, the nature of training 

(whether technical/ non-technical), frequency of attending the training and the 

learning through them was also captured in this section through relevant questions.  

 

Experience of the innovator was gauged through the questions like no. of years of 

involvement in similar product/ service line. Similarly the nature and degree of 

exposure of the innovator was captured through questions like number of 

fairs/exhibitions attended in past 5 years (from the date of the interview), frequency 

of attending the events and the knowledge & learning gained from the exposure. 

Whether the innovator is a member of any association or professional network 

was also captured along with the details of the support received from the 

association.  

 

Market sophistication, which means the market catered by the enterprise, is a 

careful decision based on the existing capacities and willingness of the entrepreneur. 

The market which the enterprise is catering to (whether international/ export or 

domestic) influences the innovation capacity and is thus formed a part of the 

questionnaire. The market exposure was captured trough question like how many 

markets he/she has visited in last 5 years.  Similarly, exposure to other similar 

enterprises operating in other geographies was also considered important and thus 

was captured through an appropriate question.  
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Part-two of the questionnaire was designed to capture the entire process of 

innovation, role of different enabling factors in the process and the result/ impact of 

innovation on the enterprise. This section started with questions on type of 

innovations such as: New Product; Product modification/ quality and 

standardisation; New process/ modification in process (like-efficient use of facility/ 

inputs, etc.), New technology (like-new machine, etc.), New raw material (like-fabric, 

dyes, chemicals, etc.), organisational innovation or any other.  

 

The source of information or the trigger for undertaking the innovation was 

also captured to understand whether it was based on the need/ demand of the 

customer/ buyer; or because of the increasing competition from similar enterprises; 

or it is a self-initiative to attain better productivity; or because of regulatory need 

posed by Pollution Control Board or any other department; or to tackle labour 

shortage issue; or to tackle raw material related issue, and so forth.   

 

Role of various eco-system factors along with the “nature and intensity of support” 

was captured in details from ideation to sustainability of the innovation process. The 

resistance, trouble or constraints faced during the process and the way those were 

resolved, was also detailed out through relevant questions. In the questionnaire for 

the innovator, adoption of the innovation by other similar enterprises in the 

cluster was also focused to understand whether the ecosystem appreciates and help 

scaling-up of such innovation in the cluster or not.  

 

The Part-Three of the questionnaire captured the glitches experienced by those 

innovators who could not take the innovation to the final stage i.e. 

commercialisation or in other words could not make it sustainable.  This 

section was relevant for the failure cases where the idea was to understand the 

constraints with respect to the individual capacity (enterprise level) and also with 

respect to the innovation eco-system and how it could have been removed to make 

the innovation sustainable.  

 

Questionnaire-2 was designed for interviewing “other similar enterprises” in the 

cluster to know whether they know about the innovation carried out by the innovator 

studied, whether they have tried to adopt or adapt it and whether they were 

successful in doing so.  Moreover, if they have adopted the innovation, the reason 

and the process for the same was captured through pertinent questions.  

 

Questionnaire-3 was designed to interview the “key support stakeholders” like 

Banks and other financial Institutions, Technical Institutions, Government 

Departments, Regulatory Agencies, Business Membership Organisations (also 

known as Industry Associations) and so on. The overall mandate of these institutions 

to support MSMEs or regulate their work was assessed through apt questions. Their 

role in the process of innovation and its further scaling up through 

adoption/adaptation by other enterprises was also captured through appropriate 
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questions. Institutional constrains faced by these institutions to offer their 

support/services to the MSMEs in general and the innovators in particular was also 

detailed out through personal interview with the respective key persons in the 

support institutions.  

 

 

III. Analysis and Case Study Development Phase  

 

Following steps were followed in this stage 

 Data presentation, analysis and reporting  

 Round table discussions convening key stakeholders to get expert feedback.  

 Report finalization based on the valued inputs shared by the key stakeholders   

 

Case study method was followed to analyse the data and draw policy 

recommendations. Within-case and across case analytic strategies were integrated, 

the former to capture the richness as well as what is unique of the context of each 

individual firm, the latter to allow for generalizations to be made. The detailed 

analysis was undertaken at the level of the firm, cluster, region and national level. 

Both observable, co-location, level of infrastructure development, and non-

observable independent variables, e.g., informality, social coherence were 

examined.  The factors that have been concluded in the National Innovation Survey 

were also used as guiding ones to begin with so that the results of this study add 

value to the existing work. There are several other factors that evolved through the 

studies and were then added the framework.  

 

The potential theoretical contributions of each case is multiplied when structured, 

focused comparison across cases were introduced.  This creates the possibility of 

identifying “equi-finality” or multiple chains of causality.   Process tracing, a within 

case analysis of causal processes of decision making were used.  Apart from the 

detailed personal interviews with the innovators, some of the analytical tools like 

value chain analysis, entry point barriers and analysis of business operations tools 

were suitably used to identify the factors and understand the causality. A list of 

variables used to understand the driving factors for innovation and their outcomes 

and impact can be seen in the figures given below.  

 

Stakeholder validation through focussed group meetings were undertaken in all the 4 

locations with policy makers, MSMEs, national innovation system players (e.g. state 

science & technology institutions relevant R&D institutions, testing laboratories, 

academic institutions, etc.) and private players in the value chain (Backward, 

Forward) to validate the findings and seek their inputs. A Local Project Advisory 

Committee was constituted with experts from various sectors to guide the entire 

process of research and provide inputs and insights in the study findings.  

 

A list of all the variables that have been identified across 4 levels of innovation from 

Enterprise to Cluster, Regional and National have been listed in the Figure 2 below. 

While enterprise level variables are 8, cluster level are 5 and regional and national 

levels are 4 and 2 respectively, thus totalling the number at 19. The innovation 
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outcome and impact has been measured based on 13 parameters across 4 

categories viz. product/market (3), production/process (4), human resources (4) and 

reduced environmental impact (2). These are illustrated in the Figure 3 below.    
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Figure 1: 19 Variables drawn from the Ecosystem Stakeholders 
 

 

Figure 2: 19 Variables drawn from the Ecosystem Stakeholders 

Fig 2.2. 8: Variables drawn from the Ecosystem Stakeholders 

 

 

Fig 2.2. 9: Variables drawn from the Ecosystem Stakeholders 
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Fig 2.2. 10: Innovation Outcome/ Impact 
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CHAPTER 3 

Innovation Case studies 
 

A. Successful Cases  
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1. Where Innovation is a part of Organisational Culture: Vasa Pharmachem 

Pvt. Ltd. 
 

 

Mr. Jaimin R Vasa 

CMD, Vasa Pharmachem Pvt. Ltd. 

 

 

Mr. Jaimin R Vasa, CMD of Vasa Pharmachem Pvt. Ltd. is a serial innovator. Right 

from the beginning of his career in the industry, he has been constantly engaged in 

product innovations. More recently, he has successfully carried out a process 

innovation, a sort of breakthrough, in 2010, leading to zero emission of effluents, 

never achieved before in chemical industry. It has not only reduced the costs 

drastically, but also has led to saving of water and thus environment from further 

pollution. Widely travelled in India and abroad, he has been leading a number of 

industry bodies and has been promoting innovation ecosystem as Vice Chairman of 

the Gujarat Innovation Society. He is a role model for SMEs for Industry – Academia 

Linkage. His head of the R&D Division has to say that ‘all of us are innovators led by 

Jaimin bhai.’  

 

Born in 1953, Shri Jaimin Vasa, the only son of Late Shri Rasikbhai Vasa, a trader of 

chemicals in Ahmedabad, holds a degree in Chemical Engineering from Dharamsinh 

Desai Institute of Technology, Nadiad, now a University. After acquiring the degree 

in 1975, he was asked by his father to work for some time in industry to gain 

experience. For the first two years after education he worked in ‘Atul Ltd.’ at Valsad 

and ‘Ashoka Organics’ at Baroda, both very reputed companies in the field of 

chemicals. His father had diversified the business from chemical trading to 

manufacturing of textile chemicals, during this period. His factory was located in 

Odhav Industrial Estate set up by Gujarat Industrial Development Corporation 

(GIDC).  
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In 1977, he was called back to join the family business by his father, who was finding 

it difficult to handle the business by himself, due to his other engagements in 

business and industry. By this time, Rasikbhai had also emerged as a business 

leader of repute and had already served Gujarat Chamber of Commerce and 

Industries (GCCI), as its President for the year 1974-75. His father was requested by 

the Government of Gujarat to set up an industrial estate at Behrampura Wasteland 

which was a sewerage farm, since he had already set up Gujarat Vyapari 

Mahamandal Udyog Vasahat in Odhav, successfully. He took up the challenge and 

decided to set up his own industry there as the first unit. He was also facing space 

crunch at Odhav. So he decided to shift his factory to the newly set up industrial 

estate in Behrampura.  

 

The task of shifting and later operating the factory was assigned to Jaimin Vasa, who 

was just 24. ‘It was a pretty tough task’ says Jaiminbhai, in retrospect. The factory 

started functioning at Behrampura in early 1978. They were manufacturing textile 

and allied chemicals and also running their trading business of chemicals. The going 

was good. In 1987, Jaiminbhai became President of Gujarat Chemical Association, 

the youngest president of the 40 year old Association that was set up in 1947. 

 

This was the time when textile industry in India, particularly in Ahmedabad went 

down the hill. A large number of textile mills pulled down their shutters. By 1987, 

over 100 mills had closed down. The demand for textile chemicals, in turn, also went 

down drastically. Jaiminbhai also started facing the heat of such closures. 

Unfortunately, this was the time when his factory faced labour unrest and a 

prolonged workers strike lasting 10 months virtually crippled the unit. As misfortunes 

never come alone, his father expired in a road accident during the same period in 

1987, leading to lots of legal complications. ‘That was the darkest phase of my life’ 

says Vasa in a pensive mood, going down the memory lane. They lost huge sum of 

money due to the decay of textile industry and labour troubles.   

 

He struggled almost a year before the workers strike was called off and issues were 

settled. However, he wanted to start afresh. He rechristened his factory from Vasa 

Chemical Industries to Vasa Pharmachem Private Limited. He also diversified his 

portfolio of products and started manufacturing chemicals used in industries like 

plastic, paint, food, oil drilling, performance chemicals and personal healthcare, etc., 

due to decay of textiles. Over a period of time, he concentrated on pharmaceutical 

chemicals and increased their share from about 3 per cent to over 80 per cent in the 

next 5-7 years. Since his factory was a very small scale unit, he could revive it with 

some struggle.  

 

His business started growing because of his contacts, his personal relationships, 

quality of products and competitive prices. Since the factory was close to the city, he 

could also look after his chemical trading business, set up by his father. He handled 

entire business all by himself till his son-in-law Purav Patel took substantial burden 

off his shoulders in 2009. Purav added to quality, increased product portfolio and 

helped in managing internal and external business. They responded to the 

requirements of industry to expand their business. Their major focus was in-house 

R&D capabilities and constant quest for innovation. Today, with an investment of 
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close to Rs. 9.5 crore, his is a medium scale enterprise, employing close to 175 

persons of which about 60 per cent are technical hands. His turnover has also 

reached to over Rs. 50 crore and has set a target for himself to take it to Rs. 100 

crore by the year 2020.  

Right from the early stage they had confidence in their R&D. Internal systems were 

so strong that they could manufacture same products at a far lower cost compared to 

their large counterparts, without compromising with quality. 

 

This was when he encountered innovation. As the saying goes, necessity is mother 

of invention; it applied in the case of Jaimin Vasa in its entirety. Since he did not 

have enough capital during his early phase, Jaiminbhai had no recourse but to 

innovate. He remembered his father’s words that ‘as a small scale industry, if you 

want to win, make best out of waste and never haste’. And, he followed it with utmost 

sincerity. 

 

Given his chemical engineering background, he started research on chemical waste 

and ways to convert the waste into a good quality product. “I used to go to 

companies and ask them not to give the list of their products but to give list of the by-

products. After buying the waste at a cheaper rate, I used to convert it into high 

quality product to be used by the industry. For example, Gujarat Narmada Fertilizer 

Corporation produced a waste viz. Calcium Ammonium Nitrate. I procured the waste 

and converted it into Ammonium Nitrate after making a synthesis. I used similar 

process to convert Ammonium Phosphate into good quality Diammonium Phosphate 

(DAP). Similarly Tube industry has a by-product called Zinc Ash. We will buy Zinc 

Ash and make Zinc Salt out of that. Another example is that there were large 

manufacturers of Analgin. They had problem of disposing off their waste viz. Crude 

Sodium Sulphate. We used to buy and process it and convert it into export quality 

Sodium Sulphate. Our competence was to convert waste into products that added 

values and gave     good margins. That was our starting point. Of course, we no 

more use waste to convert it into wealth as we have moved to a different range of 

products that need very high standards of safety. I was always number 1. Now also I 

am the best out of best and no more generate wealth out of waste. Since, we did not 

have capital at that time we used every possible way to reduce costs without 

compromising with the quality. This led us to carry out lots of innovations, including 

use of waste to create wealth. These innovations pertained to use of alternative raw 

material to make a product, in Schumpeterian framework. We started with very 

rudimentary equipment. But now, we have the best equipment in the industry and 

that too developed in-house by my people,” tells a proud Jaimin Vasa. 

 

In 2009-10, he analysed their strengths and weaknesses vis-à-vis pharma industry 

thoroughly, to know what they wanted to do and how that can be achieved. This 

exercise helped him diversify their product range, quality, Infrastructure, etc. 

However, it required very stringent processes and controls. They had to alter and 

improve their processes and innovated therein to bring down costs. Since big 

customers would make a plant visit and carry out plant audit before they place 

orders, they wanted to ensure all the compliances. They started manufacturing 

chemicals which were being imported. “Today, there is not a single multinational or 
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large domestic pharma company that we don’t supply to. This itself speaks volumes 

about our quality” says Vasa. 

 

At that time, they were facing serious problem of pollution, and government was also 

coming down heavily on the chemical industries. After spending over a year and 

significant resources, he developed a process resulting into zero effluent discharge 

(the innovation is described a little later). They also obtained considerable savings in 

energy and could reduce cost. “Innovation to me is something by which you can 

make better quality products with alternative process, without compromising on 

quality, and that is what we are doing,” stresses Vasa. Since innovation is a 

continuous process in the company, they keep on innovating new chemical 

combination and reap rich dividends. For example, Government of India imposed 

Anti-dumping Duty on Sodium Citrate made in and exported by China to India. The 

Vasas immediately took advantage of the situation and entered in the market with 

this product, before any other competitor could, as they had already developed the 

process. The product was being imported 100 per cent. 

 

Coming to the innovation, he observed that water pollution was the major issue 

confronting the chemical industry, as it uses lot of water, which has to be boiled in a 

boiler, which needs to be used in formulation of various types. Boilers consume lot of 

energy and water becomes polluted after passing through chemical processes. Now, 

due to the use of water, the process also gets lengthier, further adding to the energy 

cost.. Somewhere in April 2011, Jaiminbhai gave a challenge to his R&D team, 

technical staff and workers to come up with a process wherein no water is used for 

processing the chemicals. “My objective was that I don’t want to use water and zero 

discharge was my goal. The reason was simple. How do you become competitive in 

the market – by producing bulk or through economies of scale and at a lower cost? 

Since we were utilizing our capacity to the maximum, the alternative was to invent a 

new process to utilize our space more intensively. Since pollution was the key issue, 

I thought of reducing the use of water in the process,” told Vasa.  

 

Once it came from the top, the issue was taken up at the shop floor, involving the 

entire R&D, technical and shop floor workers. The head of the R&D had some idea 

about a similar process but for different chemicals and was not sure if that will work 

in the case of chemicals manufactured by Vasas. Nevertheless, he discussed the 

issue with Vasa who gave him a go ahead. A process engineer was hired to help the 

innovation. The shop floor and R&D teams started designing new equipment under 

the direct supervision and guidance of Jaiminbhai and Purav. They bought old parts 

and equipments and started assembling altogether new equipment. Initially it was for 

a processing capacity of only 5 kg of chemical. It worked and they up-scaled it to 10 

kg and then 25 kg. However, the problem was the inconsistency in the output from 

batch to batch. Finally, ‘eureka’ moment came after several trial and errors and 5 

batches were churned out with perfect consistency and the new processing 

equipment was ready for use. The goal was achieved. Not many small scale 

enterprises will dare to do it. But Vasa’s did it. Gradually they modified the equipment 

further. The breakthrough was so huge that they are now able to use it across the 
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chemical products they are manufacturing and are now able to use this technology 

for all their products and the use of water has become almost negligible.  

 

This innovation automatically eliminated the use of equipments which were used to 

flush out water. It also reduced their processing time as they eliminated three of the 

six processes/stages. In addition to this, they accomplished in reducing the effluents 

to a zero discharge level. This also led to enhancement in productivity as they could 

produce double the quantity produced before due to the elimination of the three 

stages, without increasing the workforce. The energy consumption also reduced 

drastically. All this resulted into lower costs and higher competitiveness of their 

chemicals. “It is a huge saving for us and the best thing about it is that it has been 

designed by us, so there is no question of its availability to my competitors.” says 

Vasa. 

To support and augment innovations in his company, Vasa’s have entered into 

collaboration with a number of academic institutions like Dharamsinh Desai 

University, NIRMA University, LJ Institute of Pharmacy and Pandit Deendayal 

Petroleum University. He regularly interacts with these institutions and conducts joint 

and collaborative research with these organizations. He also commissions pharma 

research to academics. He says, “These institutions have state of art equipments 

and research infrastructure (that a small industrial unit can hardly afford), intellectual 

capital in terms of their faculty and well trained human resources in terms of their 

students. If we collaborate with them, we will be able to get much faster results. 

Moreover, we also bring students on internships which give them industry exposure. 

Professors of these institutions are able to get an opportunity to work on live 

projects. Therefore, it is a win-win situation for everyone. I have immensely 

benefitted with these collaborations,” says Vasa. 

 

Asked if it has been adopted or copied by some others too, the response was ‘none’. 

“First they have to invest so much of time and resources and then develop some 

process which cannot be similar. It will take ages for a small scale enterprise to 

invest in this kind of resources” thinks Vasa. They consider the innovation as their 

trade secret and guard it zealously. Nobody is allowed to visit production section of 

the company. He says that this is the industry practice. They also don’t visit their 

competitors’ facilities. Therefore, the question of replication or copying does not 

arise.  

To be on the forefront, one has to be proactive on many fronts. Though it was not 

necessary but his company is already a GMP company since 2005, besides having 

ISO 9000. Since he is also manufacturing nutraceuticals and other nutritional 

supplements like Calcium Acetate, Calcium Carbonate, Zinc Citrate, Zinc Gluconate, 

Potassium Citrate, Sodium Citrate, Magnesium Lactate and similar 60 plus such 

products, being used by human beings and cattles, he has already obtained KLBD 

Kosher certificate and Halal certificate, though it is not mandatory. He wants to instill 

confidence in his clients that whatever is being supplied to them is genuine. They got 

Kosher certificate even before Maggi obtained it. They have also obtained all the 

food licenses. Tomorrow if these certifications become mandatory, Vasa’s are 

prepared for it, well in advance.  
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Asked about their competitors, they feel that there is hardly any local competition. 

There could be a few small enterprises making 5 or 6 salts. But nobody has the 

range that they have – a portfolio of over 60 products. They are able to compete with 

multinationals and large domestic companies because of their costs and quality. “We 

are the only company that produces such a wide range of products. There is virtually 

no competition. Though the overall performance of the pharma industries has gone 

down, we have been able to sustain our growth. Now we export to 38 countries,” 

claims Vasa. 

 

Asked about the market size of his chemicals, he told that it is over Rs. 1000 crore 

market. Though it may have relatively small share in the chemical market, its 

criticality can’t be over emphasized. Each and every pharma company has to 

depend upon units likes ours. The broad classification of their products is ‘metallic 

salts for human consumption’ consisting of a range of calcium, potassium, sodium, 

aluminium, magnesium, zinc, etc., that are used in several health care products - 

from cosmetics to medicines. These salts are also consumed by animals. However, 

Vasa claims not to make any difference between the salts used by human beings or 

cattles. He calls it ‘ethical manufacturing’. 

 

On ethical business practices, he told that he never violates rules and regulations 

and never defaults on compliances. He pays his taxes regularly and makes all the 

statutory payments due to the company, timely. “We are never scared of visiting 

inspectors or regulatory authorities as our compliances are in perfect order. We, as 

our organizational policy, never indulge into malpractices. We don’t want a silly, 

small mistake to ruin our reputation that we have built over the last several years. In 

fact we have been a highly awarded company and received awards from 

government and non-government organizations alike,” tells proud Vasa. 

 

Currently, he is engaged in ‘marketing related innovation’ by focusing on forward 

integration. They are trying to help their clients in reducing their time and costs. Vasa 

reveals that “We are trying to help our clients in reducing steps in production process 

at their end. Most of the clients mix two or more ingredients supplied by us to 

process them further and use such a mix as intermediate to their product. We ask 

them if we can do this mixing on their behalf, as per their specifications because we 

will be able to do it at a much lower cost than them.  It will further help them save on 

holding unnecessary inventory, labour costs, costs of utilities and more importantly 

time. This facility has been taken by a few of our clients. Response is very good from 

the industry. Since we produce almost all sorts of metallic salts, we are able to offer 

this service with a quality assurance. It will never be possible for most of the units as 

they don’t have the product range that we have and continue to augment it with the 

help of constant innovation and R&D. Moreover, our internal quality control 

mechanism is very stringent. We never compromise on it. Plant inspection and audit 

by our clients and our reputation of delivering timely services instils confidence in 

them about our quality standards. This, besides price and quality, also gives us a 

clear edge over our competitors.” 

 

He is also very proactive in promoting innovation in Gujarat as Vice Chairman of 

‘Gujarat Innovation Society’, mandated to promote and encourage innovation in the 
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state. They organize a number of activities like scouting for innovation, recognition of 

innovations through awards, financial support at the initial stage of ideation to 

prototyping and help in Commercialization of innovations. The Society gives the 

Innovation awards annually. They also provide mentoring and handholding support 

besides providing access to the networks and business contacts. They organized 

‘INNOVASIA’ in the ‘Vibrant Gujarat- 2013’ to bring innovators and industry at one 

platform so that the innovations could be taken forward and commercialized. Over 

150 innovators participated in the event which had an estimated footfall of about 

20,000 industrialists and businessmen scouting for ideas. Though not very sure of 

the number of deals between the innovators and businesses struck due to this 

match-making event, a guesstimate put by Mr. Vasa was that at least 10-12 deals 

were concluded during the event itself. 

 

Another unique initiative being taken by him as President of the Gujarat Chemical 

Association is that he is setting up a Centre for R&D in Chemical and Allied 

Industries for MSME sector with the help of Ministry of MSME, Government of India, 

under the MSE-CDP Scheme of the Development Commissioner (MSME). This will 

help small enterprises avail the facilities for their testing, experimenting and doing 

trial and error to develop a product, training and developing manpower, sharing of 

knowledge and latest developments in the field, etc. CERDIC is being set at Naroda 

Environment Project Ltd., at their ‘Paryavaran Mandir’, at a cost of Rs. 15 crore. 

 

He has a very positive view on policies of the Government of Gujarat and 

Government of India, especially towards the recent Start-up Policy which was a part 

of the Industrial Policy of the Government of Gujarat. The start-up policy offers a 

number of facilities to innovators and start-ups. He feels that it is a breakthrough in 

the field of promoting innovations and hi-tech businesses and is quite hopeful that 

the scheme will get huge response from youth. He was also very appreciative of the 

Interest subsidy that the State Government gives at the rate of 7 per cent. Moreover, 

electronic filing of information, registration and transparent transactions of the 

government are the steps worth appreciating, opines Vasa. There is a provision of 

financial support by the government if someone wants to get ISO or GMP status, up 

to Rs. two lakh. He highlighted the encouraging policies of the central government to 

promote incubators and hi-tech start-ups, funding support through schemes of 

Technology Development Board (TDB), schemes of the Department of Bio-

technology to promote young innovators; the policy of the central government to 

support clusters of 6-7 entrepreneurs, to the tune of 80 per cent of the cost of project 

under the Lean Manufacturing Scheme; Market Development Assistance that is 

made available to entrepreneurs for participation in domestic and international trade 

fairs and exhibitions (Mr. Vasa has availed of this facility twice and is going to take 

the benefit of this scheme the third time to visit abroad to showcase his products), 

schemes like Rajiv Gandhi Udyami Mitra Yojana, Prime Ministers Employment 

Generation Programme are some of the programme that Government has 

implemented to promote and support entrepreneurs. However, unfortunately, the 

major gap is that entrepreneurs are not aware of these schemes and facilities. 

Though as an industry body, Gujarat Chemical association keeps on organizing 

awareness seminars for entrepreneurs, the response so far has been moderate. 
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In this regard, there used to be National Innovation Council under the chairmanship 

of Mr. Sam Pitroda, which had state chapters also. “One is not too sure of its fate,” 

laments Vasa. He strongly feels that a proper eco-system for innovation is rather 

weak in India, and hopes that the forthcoming ‘Start up India Stand up India’ 

campaign of the Hon’ble Prime Minister will help create a comprehensive framework 

and an ecosystem to promote innovations in the country.   

Mr. Jaimin R Vasa has many awards and recognitions in his bag. A few of them 

include “Outstanding Export Performance Award for the year 2007 and 2011-12”, 

“MSME Award for Growth in Production and Profit for the year 2009-10”, by 

Government of Gujarat; “Business Gaurav SME Award 2011”by Dun &Bradstreet 

and Axis Bank and “India SME 100 Award,” by India SME Forum supported by 

Ministry of MSME, Government of India and Bank of India. 

He also holds a number of presidentships, executive memberships, Governing Board 

Memberships, etc. He has been continuing as President of Gujarat Chemical 

Association since 1987 (except for a brief period of about 2 years when he had taken 

off); President of Behrampura Industrial association since 1999, President of Gujarat 

Pharmaceutical Association since 2000. He is also Member of the Academic Council 

of NIRMA University, Member of Advisory Committee, Entrepreneurial MBA, 

Ahmedabad University and Member of Academic Council of Saffrony Institute of 

Technology. 
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2. ‘Sanedo’: An Agro-mechanical Marvel of Upendrabhai Rathor 
 

 

Mr. Upendrabhai Rathor 

Owner, Sanedo factory 

 

 

A report in Business Standard dated July 7th 2012 stated: “Farmers ‘Sanedo’ up 

against M&M’s Yuvraj”. It provoked curiosity. What is it? Why are farmers against the 

Yuvraj, a product of a reputed company like Mahindra & Mahindra. Is it an 

environmental issue? Or farmers have been cheated? And so on. The curiosity leads 

one to read entire article. The Business Standard correspondent wrote “Saurashtra 

farmers are designing their own ‘modular, flexible and frugal, substitute to branded 

mini-tractors. These entrepreneurial farmers have designed and developed 10 

horse-power (HP) mini-tractor called ‘Sanedo’ using a Greaves engine, a Maruti gear 

box and a Fiat differential to create a three wheel mini tractor in Saurashtra. “Already 

11,000 ‘Sanedos’ have been sold and counting”. That was in July, 2012. The number 

of ‘Sanedos’ in use must have gone up substantially by now.  

The mini tractor segment has enormous potential in India, given the fact that 80 per 

cent of the land holdings belong to small and marginal farmers, owning between two 

to five acres of land. They neither can afford a tractor nor can optimally use it due to 

their small size of land holdings. A mini-tractor (in the segment of below 15 HP 

capacity) manufactured by Mahindra and Mahindra named Yuvraj is already in the 

market and is available for about Rs. 2.5 lakh. “Mahindra and Mahindra (M&M), the 

market leader in the tractor segment, had come up with the first ever branded mini-

tractor called Yuvraj in 2010. The company launched the product from Gujarat and 

Maharashtra and has recently started selling the Yuvraj in Madhya Pradesh as well. 
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M&M sold 11,000 Yuvraj tractors in FY12”, wrote the Correspondent of the Business 

Standard, mentioned above. Farmers giving tough competition to Yuvraj, a branded 

product of a reputed company like M&M was something unthinkable. 

The curiosity led to make a case-study on this frugal innovation. 

If one travelled from Rajkot to Amreli district in Saurashtra (Gujarat), one would 

witness cotton fields on both sides of the road. Saurashtra is one of the major cotton 

growing belts of the country. The journey is to a non-descript village Chittal, the 

major hub of ‘Sanedo’ manufacturers, in Amreli district of Gujarat. The purpose is to 

meet Mr. Upendra Rathor, the innovator and a major player in manufacturing 

‘Sanedo’. Now, the village hosts about 35 ‘Sanedo’ manufacturers. It has emerged 

as a cluster of ‘Sanedo’ manufacturers. 

The village is well connected by all-weather metalled road, flanked by cotton fields 

as far as one could see. 

The ‘Sanedo’ Workshop or factory of Upendrabhai is located in the middle of the 

village, surrounded by other ‘Sanedo’ manufacturers. Most of these manufacturers 

are artisans who were engaged in manufacturing agricultural tools and equipments 

like sickle, plough, spade, etc. Over a period of time, they have diversified to 

manufacturing ‘Sanedo’. Mr. Upendra Rathor is the pioneer in this field and is the 

key innovator.  

Upendra’s factory consists of two large assembly halls, measuring close to 12000 

sq. ft. each. The halls are littered with various parts and components used in 

assembling ‘Sanedo’. And, there are two ‘Sanedos’ and one four-wheel mini-tractor 

kept as demonstration pieces.  

The ‘Sanedo’: ‘Sanedo’ is a three wheeled mini-tractor, used primarily by the 

farmers growing cotton and groundnuts. It is a ‘mix-and-match’ farm machine 

product innovated by local artisans of Saurashtra (Gujarat). It uses engine of 

Greaves, gear box and gears of Maruti Omni and differential of a fiat (see Annexure I 

for its photograph).  

The innovator Mr. Upendrabhai Rathor, the eldest son of Rasikbhai Dayalbhai 

Rathor, was born in 1978 in village Chittal in District Amreli (Gujarat), in a middle 

class family of artisans. He studied up to 10th standard in a local school and joined 

his father’s workshop at the age of about 18 years, in 1994. Not so much interested 

in higher studies, he wanted to do something different. His father, Rasikbhai had a 

fabrication unit, manufacturing agriculture tools and implements for local market. He 

was known for his quality and precision, in and around the area. His workshop was 

flooded with farmers who came to him with varied requirements. He used to 

manufacture almost every part and component used in agricultural equipment – right 

from bullock cart to thrashers, harvesters to hullers, tractor parts, besides making 

trolleys, ploughs, sickle, harrow, spade, sprayers, seed drill, etc. Upendrabhai 

started helping his father in odd jobs.  
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Gradually, he picked up the tricks of the trade and emerged as an excellent 

fabricator. Not satisfied with what he was doing, he started a hunt for something 

other than just fabrication. This was the time when a few progressive farmers had 

started using their motor-cycles as agriculture equipment by getting sprayers fitted 

on their motorcycles. Upendrabhai sensed this opportunity quickly and started fitting 

sprayers on the motor cycles, as a small diversification from what his father was 

doing. The operations were quite substantial for him to sustain well. However, during 

this period, farmers started shifting from local variety of cotton to BT Cotton crops. 

These crops did not require much of the spraying of pest control items. The business 

became slow for Upendrabhai. 

As luck would have it, one of his friends Mayankbhai, a cotton grower, approached 

him with an offer, in 1998. Maintaining bullocks was becoming increasingly difficult 

due to paucity of fodder and water, Mayankbhai was in search of some mechanical 

alternative, like many other farmers. However, the farmers had no option but to use 

bullocks as it was not possible to use even a mini-tractor, once crop grew to 4-5 feet. 

Using a tractor or even a mini-tractor led to losses. Tractors crushed a lot of standing 

crop, because the distance between the rows was only 4-5 feet and the distance 

between the two rear wheels of tractors was much more. He wanted his motorcycle 

to be converted into a mini-tractor which could be used in carrying out lighter 

agricultural operations. He asked if it was possible to develop some device which 

could enter the cotton fields and move only between the rows without damaging the 

standing crop. It was a challenge as also an opportunity for Upendrabhai. He 

decided to give it a try. After several rounds of discussions with each other, 

Upendrabhai put the idea on the drawing board. He added one wheel at the rear of 

the motorcycle along with the one that already existed. He did not use differential 

between the wheels. The gap between the two rear wheels was kept just about 30 

inches, good enough to enter the cotton fields and move within the gap between the 

two rows. A functional model of a three wheel tractor was launched. However, 

Mayankbhai did not find it very convenient to use it; and, after some time, he 

dismantled the wheel and kept it aside. However, Upendrabhai did not give up and 

continued to work towards improving its design and features. 

In 2000, one Mansukhbhai Jagani, from a neighboring village Mota Devalia, also 

developed a three wheel tractor, on the lines of ‘Chhakada’ (a three wheeler 

operated as a road transport vehicle in Saurashtra; another frugal innovation), using 

a bullet motorcycle. An innovator himself, Mansukhbhai had developed a bicycle 

mounted sprayer, a seed-cum-fertilizer dibbler, before undertaking conversion of a 

motorcycle into a three wheel tractor. He used Enfield Bullet, a rough and tough 

motorcycle, to create this miracle. He converted the engine to a 5.5 HP diesel engine 

and replaced the rear wheel with an attachment with two wheels. With fixing of a 

toolbar to the attachment, it could perform various farming operations like furrow 

opening, sowing, inter-culturing, weeding and spraying, etc. Various attachments 

could be attached to it to undertake these operations.  
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Upendrabhai came to know about Mansukhbhai’s innovation and went to discuss the 

issues that he was facing. He found that there was a lot of scope to improve upon 

Mansukhbhai’s creation. He came back and started working on those possibilities. It 

was a long journey of trials and errors for Upendrabhai. He introduced a number of 

new features to his three wheel tractor, which is now popularly known as ‘Sanedo’. 

Instead of using bullet motorcycle, he developed and fabricated his own chassis with 

C channel. He started using the engine of Greaves Cotton; gearbox of Maruti Omni; 

fuel filter, fuel feed pump and governor of Bosch Make Company fitting; rear wheel 

axels or differentials of Ambassador Car; and, fabricated fuel tank using CRC 

sheets. He introduced self-start system, a reverse gear, hydraulic system (using one 

ton hydraulic cylinder) with three point equipment attachment facility, like in tractors, 

instead of manual attachment and movements, etc. Initially, he was using fiat car 

tyres at the rear, which were not very appropriate for farming operations. He 

replaced them with small traction tyres. One of the problems faced by the ‘Sanedo’ 

was that during weeding operations, the tyres destroyed many cotton trees. He fixed 

wheel plates on both the sides and put mudguards on the tyres that saved trees from 

destruction. Another issue was the distance between the two rear wheels. While the 

agricultural operations at the initial stage i.e. sowing cotton required wider gap 

between the two, however, farmers required narrower width during weeding and 

spraying operations when the crops grew. He innovated reversal of the wheels. If the 

wheel were fixed on their outer surface, the distance between the wheels could 

become about 36 inches; and, when they were reversed, the distance came down to 

about 26 inches. This facilitated smooth operations, without damaging the crop. 

Moreover, when a farmer drove it from home to farm, it required wider distance 

between the rear wheels to maintain balance but inside the farm it required lesser 

width which could be obtained by reversing the wheels. He also put two chains to 

control the speed. By shifting the chains from one hub to the other, the speed of 

‘Sanedo’ could be increased or decreased easily, depending upon the requirement. 

His ‘Sanedo’ has a maximum speed of 28 kms/hour and its weight is approximately 

410 kgs. 

While carrying out these innovations, Upendrabhai got an order for 4 ‘Sanedos’ from 

his friend Chandubhai, which he supplied easily. However, Chandubhai came back 

to him with bigger order which Upendrabhai found difficult to fulfill. He encouraged 

Chandubhai to make his own ‘Sanedos’, and promised to guide him. Today, there 

are about 35 people who make ‘Sanedo’ in Chittal village. Upendrabhai told that 

when he started, nobody was manufacturing ‘Sanedo’. He told “Mansukhbhai and I 

were the only manufacturers of ‘Sanedo’. While Mansukhbhai did not 

commercializehis ‘Sanedo’ and remained confined to R&D, improvising his model - 

though he received a National Award for his Bullet Santi in First National Competition 

for Grassroots Innovations and Traditional Knowledge, organised by National 

Innovation Foundation’s (NIF) in 2001 -I was the first person to commercialize it. 

Subsequently, lot of fabricators started copying me. In Chittal village itself, there are 

about 35 ‘Sanedo’ manufacturers; and, in Saurashtra about 200 persons are 
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manufacturing ‘Sanedo’. Mansukhbhai got his bullet Santi model patented in India 

and the US, with the help of Society for Research and Initiatives for Sustainable 

Technologies and Institutions (SRISTI). Since Mansukhbhai approached SRISTI 

before I did, he got more recognition, awards and the patent. However, I did not try 

to get any patent for quite some time. Now, I am trying to get a patent of my ‘Sanedo’ 

with the help of SRISTI. They have agreed to help me in this direction. Mansukhbhai 

has now moved to four wheel mini-tractors and is engaged in developing one.” 

Prof. Anil Gupta, Vice chairperson of NIF told that he is in touch with Upendrabhai 

and is trying to help him resolve the issues of approvals and patent. However, since 

there are a large number of Sanedo manufacturers and it has not been standardized, 

NIF is trying to introduce the concept of ‘technology commons’ and treat Sanedo as 

a ‘community innovation’ and get it patented that way. Since there is no proper 

documentation of design and technology of ‘Sanedo’, they have already started the 

process by writingto the Ministry of Agriculture and Cooperation, Government of 

India to recognize this innovation. 

However, Upendrabhai laments that ‘Sanedo’ has no approval as an agriculture 

equipment. As a result it is not registered by any regulatory or developmental agency 

and remains illegal. Whenever it is on the road, the owner is arrested by Police as 

‘Sanedo’ has no valid papers. The RTO also books them if found operating on the 

road, as it is not a registered vehicle. It is neither registered as agricultural 

equipment (like mini-tractors) nor as a transport vehicle (like Chhakadas).  

Upendrabhai and others make ‘Sanedo’ to order and sell it without any bill or receipt. 

If it is stolen, the owner can’t even file a report with the police as he will have no bills 

or receipt. “We are making something which is very useful for the farmers. We are 

not making something like AK 56 or bombs. The government talks about food 

security and double digit agricultural growth. This ‘Sanedo’ could contribute 

significantly to this end. It is small farmers’ ‘affordable and appropriate tractor.’ Its 

use will enhance agricultural productivity significantly and will also reduce 

dependence of the farmers on animals. All that I want from the government is the 

recognition and approval of ‘Sanedo’ as agricultural equipment. We will take care of 

the rest.” 

Registration of ‘Sanedo’ as an agriculture equipment is the key. Without it, farmers 

are not able to get subsidy that they get on tractors or on other agriculture 

equipment. Upendrabhai mentions that despite the willingness to pay taxes, “there 

are no criterias or parameters to register it. He approached Junagadh Agriculture 

University for certification and was told that it is not within their powers as it falls 

under the tractor category. They suggested him to approach Central Farm Machinery 

Training and Testing Institute, Budhni in Madhya Pradesh, which is the authorized 

institute to test and issue its certificate under Central Motor vehicle Rules, 1989, 

approving ‘Sanedo’ as agriculture equipment. Once certificate is issued, it could be 

registered with all the regulatory authorities. However, they do not have norms to test 
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and approve a three wheel tractor, unlike regular tractors. The norms have yet to be 

evolved. 

Being a non-registered entity, Sanedo manufacturers can’t issue bills or receipts 

which hinders their business expansion beyond the local markets as they are unable 

to get bank loans. Currently, the local farmers are the primary buyers as they are 

willing to forego subsidies and loan facilities due to its several advantages over a 

mini-tractor. About 2000 farmers in Chittal village have been using it. Hardly 4-5 

farmers depend upon bullocks. However, the manufacturers are not able to 

penetrate the small and marginal farmers (80% of land owners) which is limiting their 

market expanse. They are reluctant to purchase Sanedos due to its unregistered 

nature. 

Sanedo has several advantages. Firstly, it ranges between 7.5 HP to 10 HP, 

compared to 15 HP mini-tractors. Hence it is lighter in weight, which is almost half 

(410 kgs.) compared to a mini-tractor. It makes ‘Sanedo’ most ideal for light/soft soil. 

Secondly, its turning radius is very small which is more suitable for small farms. It 

can till the land to the maximum possible area. A mini-tractor requires a much larger 

turning radius which leaves the side corners untilled.  

Thirdly, it has adjustable rear wheel-base i.e. the 

distance between two rear wheels could be 

adjusted according to the requirement. It could 

be reduced from 32 inches to 26 inches by 

reversing the wheels. It may be noted that cotton 

is sown in rows with a distance of about 4-5 feet 

between each row. While sowing, the rear 

wheels are adjusted to 32 inches to run between 

the rows without harming the sprouts. When crop 

grows, the wheels are adjusted to 26 inches for 

various operations like weeding and plowing to 

make soil porous. It is probably the only model in the world where the distance 

between the two rear wheels could be adjusted. A mini-tractor does not have this 

feature. As a result, during operations, when crop grows high, a mini-tractor 

damages a lot of standing crops due to its wide wheel-base. On the other hand, a 

‘Sanedo’ negotiates the distance between two rows without damaging the standing 

crop, because of this flexibility.  

Fourthly, it operates 10 hours for seven litres of diesel compared to 10 litres required 

by a mini-tractor, making it more efficient in terms of its operating costs. It also has 

much less wear and tear and easy to maintain.Fifthly, it is cheaper by half. It costs 

between Rs. 80,000 and Rs. 125,000, depending upon the features, compared to the 

price of a mini-tractor which could cost between 2.5 lakh to 3.0 lakh. Thus, ‘Sanedo’ 

is quite affordable for small and marginal farmers.   

Fig 3.1.2.1: The Famous Sanedo: The Small 

Farmers’ Friend 
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Besides all these technical specifications, it is also a very cost effective substitute for 

a pair of bullocks. A pair of bullock costs between Rs. 50,000 to Rs. 55,000. Added 

to it is the fixed cost of fodder, which could easily range between Rs. 30,000 to Rs. 

40,000 per annum, whether one uses them or not. Compared to that, the diesel cost 

is variable and ranges between Rs. 6,000 and 7,000 per year, depending upon the 

usage. 

All these factors make ‘Sanedo’ a much attractive a proposition for a small farmer. 

Recently, he visited Kenya to explore market. He found very good response for his 

‘Sanedo’ there. However, he also observed that the Kenyan farmers are not very 

comfortable with driving a three wheel tractor, but are keen to give it a try, given the 

cost advantage and its operational flexibility. Mansukhbhai has already sent 7-8 

pieces of his 4-wheel ‘Sanedo’ to Agriculture Engineering University, Nairobi. So far, 

it has not moved beyond the university. Now, Numerical Machining Complex Limited 

(NMCL), Nairobi is trying to develop similar tractor. “Some friends suggested that I 

should get my ‘Sanedo’ approved and registered in Kenya and export it. Once Kenya 

Government approves the ‘Sanedo’, it might be easier  for us to get it approved in 

India also,” says Upendrabhai. 

In the process of collecting information for the case, four ‘Sanedo’ manufacturers 

were also contacted. All of them confirmed that (i) they have adopted the innovation 

and continue to follow Upendrabhai in manufacturing ‘Sanedo’; and, (ii) all the issues 

raised by Upendrabhai are correct and they totally agree with him. 

He became member of the Saurashtra Vepar Udyog Mahamandal (SVUM), Rajkot. 

The SVUM is helping Upendrabhai in documentation of the design of ‘Sanedo’. “We 

have put Parth, a M. Tech. student of Nirma University, Ahmedabad to develop a 3-

D design of ‘Sanedo’. The work is in progress. Once the design is ready, we will take 

it to the Budhni Institute for testing and approval. We have also entered into a MoU 

with GIZ, Delhi Office to help Upendrabhai in evolving technical parameters through 

a consultant. We expect the GIZ consultant to start working soon. Once the norms 

are developed, we will submit it to Government of India, for approval,” tells Shri 

Parag Tejura, President of the SVUM.   

As of now, Upendrabhai is able to sell about 70 ‘Sanedos’ every year. And all the 

manufacturers in Chittal sell about 700-800 ‘Sanedos’ a year. “I am the largest 

manufacturer of ‘Sanedos’ and am known for my quality and after sales service. I sell 

directly to farmers and don’t have any marketing outfit,” says Upendrabhai. In the 

last 5 years or so, he claims to have sold close to 300 units of ‘Sanedos’ but due to 

the lack of approval and registration, he could have sold lakhs of units across the 

country.  
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3. Vinayak Offset, Rajkot: Leading the Printing Technology Contours 
 

 

Mr. Hemang Shah 

Owner, Vinayak Offset 

 

 

“I am going to put up India’s first and most advanced UV (Ultra Virus) Offset printing 

machine in the first week of January 2016, at a cost of Rs. 10 crore”, says proudly 

Mr. Hemang Shah, 31 years old owner of Vinayak Offset in Rajkot.” Sitting in his 

plush office, he tells that “Indian printing industry is growing at 30-35 per cent per 

year and is poised to become a global leader within a period of 10 years. India is 

said to be the second fastest growing print market in the world. He further adds that 

to be a part of this growth story, it is imperative to remain at the forefront of 

technology. His printing press is a ‘one-stop-shop’ for printing and is abreast with the 

latest print packaging technology in the worldCurrently, Hemang employs a little over 

50 workers and has an annual turnover of close to Rs. Seven crore.  

A small news item headline in Business standard dated 14th November 2013 reads 

“Indian printing industry to reach $20 bn. by 2015”. The news item quotes Commerce 

and Industry's Minister of State (MoS), Government of India, Mr. E.M.S. Natchiappan 

that India is poised to be number one in the world for printing by 2015. The country's 

printing market, currently valued at $12.1 billion, is projected to reach $20.9 billion by 

2015. India is the second fastest growing country in the world in printing industry, 

and since 1989, the growth of the printing coupled with packaging printing industry is 

over 14%.1 In print volume terms, India is set to become the 5th largest market by 

                                                           
1Chopra, Kamal (2015), Printing in India Growing: An Overview, http://www.pamex.in/pdf/Printing%20in%20India.pdf 
 

http://www.pamex.in/pdf/Printing%20in%20India.pdf
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2018 moving up from its present 10th position.2 An interesting feature of printing 

industry in India is that about 90 percent printing presses are family owned. 

The biggest opportunity for printing industry lies in print packaging (the segment 

which is likely to grow at the rate of 16 per cent between 2012 and 2017.The market 

size of the package printing sector is expected to increase from Rs. 53,374 crore in 

2012 to Rs. 77,714 crore in 2017, and will make up 43 percent of total print product 

sales in 2017.3 

The printing industry of India is highly fragmented. Newspaper and magazine 

publishing sections have the large printers apart from a few in package, label and 

commercial printing. From 2002 onwards the government allowed foreign investment 

up to 26 per cent in daily newspapers and 100 percent in scientific or other 

publications, with government approval. Printing sector has evolved from a 

manufacturing industry into a service industry in India of late. Publishing have come 

up to the international standards as well.4The clusters of printing Industry are present 

in North: (Amritsar, Delhi, Faridabad) - West: (Ahmedabad, Bombay) – South: 

(Bangalore, Coimbatore, Madras). All India Federation of Master Printers (AIFMP) is 

the apex body of Indian Printers. Representing 250,000 printing companies AIFMP is 

the world’s largest ‘Printers’ Association’. The print industry in Gujarat has increased 

by 25% in the last 10 years. Speaking on the sidelines of the of Print Pack Sign 

Digital Expo launch, Mudresh Purohit, President, Printing Press Association of 

Ahmedabad said that with the advent of advanced technologies, the state's printing 

industry  is growing at the rate of 12-15% every year.5 If one takes Printing and 

Packaging industry together, it is worth Rs. 4,500 crore in Gujarat and is growing at 

the rate of 35 per cent.6 

Coming back to Hemang’s background and his foray into this industry, he had quite 

a fascinating story to tell. His claim to be the owner of most advanced printing 

technology machine in small and medium segment of the printing industry in India, at 

such a young age; and that too in a tier two town like Rajkot, appears to be 

somewhat audacious. It is true though, as his competitors acknowledge, though 

somewhat grudgingly. 

The only son of his parents, Hemang had his early schooling in a small village 

Tankara. His father was an art teacher in the same school. As a child, fascinated by 

drawings and colours, lines and sketches, he started following the footsteps of his 

father. He  would devote long hours drawing trees and flowers, rivers and mountains, 

houses and people, and so on. Realizing this talent in Hemang, his father 

encouraged him to pursue the field of fine arts. After his SSC, Vinayak joined fine 

arts course in Wadhwan, a nearby town, to pursue his passion. The next four years 

                                                           
2http://www.pamex.in/industry.html 
 
3 Op. cit., foot Note 2 above.  
4 Ibid. 

5Ties of India, January 10, 2014 
6The Indian Express, February 2, 2015. 

http://www.pamex.in/industry.html
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saw him learning various facets of drawing and painting at Wadhwan. But the place 

could not satiate his hunger for learning, and he briefly moved to Ahmedabad for 

exploring further avenues. But, finally he moved to the School of Fine Arts at the M S 

University, Baroda, where he pursued his advance studies.  

. Few years down the line, he decided to use his skills and talent for doing something 

independently, and started his career as a freelancer. He thought of a career as a 

commercial designer, designing catalogues, calendars, publicity and promotional 

material, etc., for industries. However, the entry was not easy. Nobody  would trust a 

greenhorn like him.  Also, he did not have any portfolio to prove his credentials.  

Finally, he approached Ajanta Clocks, one of the largest manufacturers of wall 

clocks, at Morbi, an industrial town in Saurashtra (Gujarat), well-known for 

manufacturing wall-clocks and floor tiles. He made an offer to Ajanta that he will 

develop a few packaging box designs and catalogues for the company, for free. If 

they liked the designs, they could use them. The designs that he developed were 

highly appreciated and were used. Ajanta people now wanted him to develop a few 

more designs. This time, Hemang put down a few conditions before the Ajanta. He 

told them that first he will give them his quotation and once approved by them, he will 

start working on the designs, as per their work order. 

He submitted his quotations to Ajanta. However, they told him that his prices were 

too high. The deal was finally struck and he started working for them. Once the order 

was executed successfully, he started getting more orders from Ajanta and some 

other enterprises. His hard and sincere work and word of mouth did the magic. He 

started getting enough orders. He continued to operate as a designer for the next 

two-three years, till he took a plunge in printing. His major clients came from 

industrial design houses, tile and textile industries, catalogue designing and printing, 

packaging print requirements, etc. Presently, 80 per cent of his business comes from 

print packaging. 

Being a designer, there was a demand on him to take turnkey projects, i.e, designing 

and printing both. He accepted the challenge and started getting the printing too, 

besides designing. He used to get it through printers in the market. However, he 

faced two serious problems: (i) quality of work; and, (ii) time schedule. While both 

these were not in his control, he was blamed by his customers for poor workmanship 

and delays in supplies. He was finding it difficult to cope up with the challenge. His 

clients advised him to set up his own printing press. 

After consulting his father and few friends, he decided to set up his own printing 

outfit. He started visiting printing presses of various sizes and holding discussions 

with the people in the industry. He was about 26 years of age now. In 2009, a trade 

fair on printing industries took him to Mumbai where he interacted with the 

successful business people of his trade and a large number of delegates. This gave 

him an opportunity to have a closer look at the industry. “Here, I also got exposed to 

the latest technologies in the market. I thought of buying a Heidelberg, the most 
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reputed name in the printing industry. I went to Germany to finalize the deal. By early 

2010, I launched my own company and installed a 4-colour Heidelberg (German) 

printing machine, which was the best in the industry at that point of time.  No other 

unit had such an advanced printing machine. Mine was the first printing press with 

CTP facilities.” said Hemang.This Machine is capable of Lenticular printing7  besides 

printing packaging material (e.g. sweet boxes). It can print, laminate and punch die 

so that it can be folded in a box shape. 

The business started rolling. He introduced ERP system to track and monitor various 

tasks in his organization. He was able to tell the number of pending jobs, jobs under 

process, under dispatch, inventory, etc., sitting in his room. However, he had to 

depend on outsourcing for many things like ‘plate making’, lamination, die punching, 

etc. He was constrained by the quality and schedule of job work units. Sometimes, 

he was not able to meet his deadlines due to these external factors, affecting his 

reputation. He, therefore, decided to set up all the facilities in-house, one by one. 

Now, he has facilities to carry out all the operations in his own press. “Mine is a ‘one-

stop-shop’ for printing; with in-house designing, CtP, lamination, roller, die punching, 

and above all, UV printing. I could provide best quality of work. My advantage is that 

I am a designer first and then a printer. As a result, I am able to give all-

encompassing services to my clients; from designing to printing. I don’t have to 

depend upon any external company for my job. I am able to maintain my schedule 

and if I have more assignments, we work overtime, but complete the job within the 

promised schedule. Ours is a 24X7 facility, which provides me an advantage over 

my competitors. I know the colour scheme, the texture and the layout well and able 

to give what a client wants. Here people compete on prices, but I compete on quality 

and never compromise with my prices. I don’t take an order for less than 3000 prints. 

However, even if someone wants lesser number of prints, he/she has to pay for a 

minimum print quantity of 3000” says Hemang.  

The latest innovation that he has carried out is the touch feel printing wherein the 

calendars or any other object that is printed will give one the same touch feeling as if 

it is natural. For example, a sand print will feel like a sand texture on touching it. 

Similarly, if a flower or a leaf or a bamboo basket or a glass object is printed, and 

someone touches it, one would get a feeling as if he/she is touching the real object. 

He says that today global market is that of UV printing.8 

One of his clients, appreciating the workmanship of Vinayak Offset, told that they are 

very professional and the quality of work they give is very high. He was particularly 

                                                           
7Lenticular Printing is a technology in which lenticular lenses (a technology that is also used for 3D display) are used to produce 

printing images with an illusion of depth or the ability to change or move as the image is viewed from different angles. 
 
8 Ultraviolet (UV) printing is different from conventional printing.. The main difference is that ink is cured through a 

photomechanical process rather than evaporating solvents into the air.Through this method printers can work in a clean 
environment, and results in zero emissions due to the lack of ozone fumes. This is achieved using HUV, a new UV printing 
method where ink is dried immediately on the surface of the paper.it is being applied to using UV light.When UV inks are 
exposed to UV light they turn from a liquid, or paste, to a solid at a rapid rate. Because there is very little absorption of the ink 
into the stock, there is less evaporation of solvents. This method of printing is also the most cost-effective method of printing, 
boosting performance of the machine.It is a lot quicker method which also reduces the damage to the environment 
considerably. 
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appreciative of Hemang’s promotional and branding skills. For example, in 2015, 

Hemang organized a big event to launch his calendar. “We had heard that calendars 

were launched by Vijay Mallya. This was the first time that a printing press launched 

its calendar through such a big event. He invited 650-700 designers from Saurashtra 

to showcase his technology and quality through this launch. The calendar consisted 

of traditional designs of Saurashtra and Kuchhand each page had different printing 

technology, from transparent UV Print to emboss to abrasive print to foil print to sand 

effect and so on. The event cost him about Rs. 25 lakh. He does things in style,” said 

Himanshu Sodha, the client. 

A new machine, manufactured by KOMORI, Japan, that Mr. Hemang is going to 

install in the first week of January 2016, at a cost of Rs. 10 crore, is a UV Offset 

automatic machine which will perform all the printing tasks like Computer to Plate 

(CtP) processing.9It is a focal printing machine. It will also be able to carry out 

operations like die punching, lamination, etc. Once this latest version of the Japan 

made Komori Lithrone four-colourUV Offset printing machine is installed, he will be 

able to perform entire printing process in an automatic mode. The final product will 

come out without physical intervention of the workers. The task that usually takes a 

week, will now be accomplished in  just 15 minutes and with consistent quality. It will 

also be far more economical to print than it is at present; due to use of UV 

technology that sets ink very fast. It also has inbuilt chemical free CTP that will 

minimize environmental footprints, thus enhancing their integrity. Once the machine 

is installed, he will be able to give embossing effect, sand effect, glass effect, 

transparent UV printing, foil printing, embossing, feather effect and abrasive effect to 

any printing job, depending upon the requirements, much faster and consistent in 

quality than any other SME printing unit in India. This is the first time such a 

technology is being introduced in the country. 

He was in favour of KOMORI because it is a low capital investment kit, a double-

diameter machine and a product made for the Asian segment. Overall they expect to 

get consistent quality jobs from the first to the last sheet. It will save Hemang majorly 

on time and wastages. The machine could also print on plastic sheets and met pet 

(metallic printed) cartons, PP and Pet Plastic cartons, holographic cartons, foiling 

packaging cartons and braille cartons, as well, which are not possible in his present 

installation. “The number of jobs you turnaround due to its high speed, is the gain. 

Less wastage is also savings. But again it depends upon the job type and operator”, 

he says. 

Asked about the skill sets required to operate the new machine, he expressed his 

confidence that his workers are equipped enough to handle the machine. They will, 

at the most, need one day orientation to take charge, as they are well trained and 

fully equipped. He also told that he does not recruit graduates from printing 

                                                           
9CtP is an imaging technology used in modern printing process. In this technology, an image is created in a Desktop 

Publishing(DTP) application is directly transferred to a printing plate.   
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technology institutes, as they are not committed. He prefers recruiting and training 

his own workforce which is loyal to Vinayak. 

Hemang regularly attends trade fairs related to printing industry in India and abroad. 

He has attended about 15 such trade fairs so far in India (Delhi, Mumbai), Germany, 

China and has just come back from Japan after finalizing the KOMORI deal. The 

major objectives of visiting such fairs, he told, are to keep himself abreast of the 

development in the industry and extend his network. This was during one of such 

fairs that he came across KOMORI. He followed up his preliminary discussions with 

the KOMORI, initially through emails and subsequently by visiting Japan to find out 

more about the machine. Once satisfied, he placed the order for the machine. It will 

be the first installation for KOMORI in India for this model. 

Asked if he is getting any government support in augmenting his business, his 

response was negative. He told that it is extremely difficult for a first generation, 

innovative entrepreneur to get funds from banks. Start-ups have further issue of 

credibility. Since they do not have any track record, banks do not feel confident and 

comfortable to fund a start-up project. He was positive about the future and said that 

with start-up becoming a buzz-word and getting backing of the Prime Minister, some 

funding might come by in future. 

He, however, admits that he is going to get interest subsidy at the rate of 5 per cent 

from the Government of Gujarat. The District Industries Center, Rajkot has assured 

him of all the help he might need to get the interest subsidy. He has approached   

Axis Bank for the loan. For his earlier investments he had to seek recourse to a 

private equity company viz. Capital One, though at a higher rate of interest. One of 

the ICICI Bank Branch was approached to check the facts. The Bank Manager told 

that it is difficult for them to finance any innovative project as they are mostly high-

risk projects. This is not within the powers of the branches to fund such projects. 

Such applicants are guided to approach ICICI Ventures, which is a specialist 

subsidiary of ICICI to fund such projects. The branches usually give loans either to 

established client businesses or to those who can offer adequate security/collateral. 

Hemang also tried to get advantage of the EPCG scheme of the Government of 

India for importing his new printing machine. However, office of the Director General 

of Foreign Trade (DGFT), who operates the scheme, told him that they are going 

slow in the case of printing industry as a few entrepreneurs from this industry have 

misused the scheme. Hemang was asked to wait for some time. However, he has 

not received any response from the DGFT, so far. 

Reacting on the level of environmental awareness among the industry peers, he 

feels there is hardly any awareness about the future of industry. They keep on 

getting jobs and think that the flow of orders will continue and compete on prices. 

Even industry clients also sometimes don’t bother for quality and decide their orders 

on price consideration. There is hardly any awareness about new technology, new 

products and new markets and rarely interact with each otherRealizing this gap, 
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Hemang has facilitated creation of Rajkot Printing Press Association, about three 

months back. The association is an affiliate of the All India Federation of Master 

Printers (AIFMP). In February, the association is organizing a workshop for its 

members, regarding the trends in printing technology and managing printing 

enterprise. Professionals from Heidelberg and KOMORI have agreed to come and 

give seminars free of cost. This is the first initiative of the Association, which is just 

about three months old. Hemang is the founder President of the Association. 

An attempt was made to understand if some of his competitors had adopted 

technology or the production process adopted by Vinayak Offset. The owners of 3 

printing presses were interviewed to elicit the information. All the three had not 

adopted his innovation in terms of process (having all the facilities in-house, under 

one roof) or technology. They unanimously felt that it is too expensive to install all 

the machines in the unit and argued that odd jobs like plate making or die punching 

etc., could always be given outside as job work. That made more economic sense to 

them. This was also because the printing presses investigated were relatively 

smaller (compared to Vinayak) and took small assignments. Moreover, their clientele 

was more price sensitive rather than quality sensitive. However, as far as the 

KOMORI was concerned, they felt that the investments are too high to afford the 

machine, howsoever good the quality could be. They thought that acquiring such an 

advance technology will require very large orders, which could be difficult to come by 

in a place like Rajkot. Though they unequivocally admitted that though they are not 

fully aware of the technology, they did mention that they have heard very high of the 

machine. 

As far as future growth plans of Vinayak are concerned, Hemang laughingly said that 

“we can’t even think of any plan for the future. We are saturated. The KOMORI 

technology will put us ahead of others for at least five years. And, when some newer 

technology appears on the horizon, we will think about that. For the moment it is a 

full stop for us. Yes, we are planning to enter into export market in a big way and 

want to capture a reasonably decent pie of US and European market, if you consider 

it as a future plan. But technology wise, we may not have any plans for quite some 

time to come.” 
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4.  Employing water efficient soft flow machine in Gulab dyeing industries 
 

 

Mr. Rahul Verma 

Owner, Gulab Dyeing Industries 

 

 

India is one of the world's largest producers of textiles and garments. Abundant 

availability of raw materials such as cotton, wool, silk and jute have made the country 

a sourcing hub. The Indian textiles industry accounts for about 24% of the world's 

spindle capacity and 8% of global rotor capacity. (ONICRA, 2014)The domestic 

textile and apparel industry in India is estimated to reach US$ 141 billion by 2021 

from US$ 67 billion in 2014. (India Brand Equity Foundation, 2016) However to reach 

such ambitious target there is need to increase the  productivity and investment 

across the spectrum of Spinning; Weaving; Knitting; Dyeing & Finishing; and 

Garment Confection sub sectors. Over 36% of this investment will take place in the 

Dyeing & Finishing sector. Therefore, the need to improve Productivity in the dye 

houses is more important than in any other sub sector (FMC, 2015). 

The textiles industry has made a major contribution to the national economy in terms 

of contribution of 14% to industrial production, 4% to the gross domestic product 

(GDP) and 27% to the country's foreign exchange inflows. It provides direct 

employment to over 45 million people. The textiles sector is the second largest 

provider of employment after agriculture. Thus, the growth and all round 

development of this industry has a direct bearing on the improvement of India's 

economy. (Kulkarni, 2015) However, this sector (Dyeing & Finishing) is currently one 

of the weakest links of the Value-Chain and must look particularly towards 

productivity improvements. Adoption of obsolete production process, limited 
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awareness on quality control, poor finishing of the dyed fibre are the major problems 

faced by textile processing sector. This is one of the main reasons for country’s 

limited export growth in textile sector compared to China, Pakistan and Bangladesh. 

(FMC, 2015) 

Owing to its history, Ludhiana is a hub for various kinds of industries, which have 

provided employment opportunities to lakhs of people not only from Punjab but also 

from neighboring states. More or less it accounts for about 21% of all industrial units 

and over 28% of the industrial output of the State of Punjab.(FMC, 2015) 

Unfortunately, certain industries have polluted the city to an alarming level, ranking 

Ludhiana as India’s tenth most polluted industrial city in the world with a 

Comprehensive Environment Pollution Index (CEPI) of 81.66.10(CPCB, 2009) 

One of such industries is the dyeing industry, which has proven to be a bane to the 

city in terms of pollution generation. By discharging its toxic residues into the Buddha 

Nullah, the sector has poisoned the nullah to such an extent that even after investing 

crores on its cleanliness, the results have been futile.(Bhakoo, 2014) In 2008, Punjab 

Agricultural University, conducted a study that exposed the presence of heavy 

metals and toxins in the food chain due to use of nullah water for irrigation. Also, a 

study by the Punjab Pollution Control Board and Postgraduate Institute of Medical 

Education and Research (PGIMER) disclosed the high levels of metals in the ground 

and tap water in villages along the nullah. (Zutshi, 2015) 

Due to the alarming levels of pollution, the Ministry of Environment and Forests 

(MoEF) had declared Ludhiana as a critically polluted industrial area and had 

imposed a moratorium on setting up of new industries or expanding existing ones 

under the ambit of the Environmental Impact Assessment (EIA) notification, 2006, 

requiring environmental clearance. Due to this, dyeing units in Ludhiana had to go 

under the scanner not only from environmentalists and the general public, but also 

from fellow industrialists.(Bhakoo, 2014) On July 2014, the Environment Minister Sh. 

Prakash Javadekar's inexplicable decision to lift the moratorium of 8 critically 

polluted clusters of the country, including Ludhiana, has faced criticisms from the 

environmental lobby of the country. (Prajapati, 2014) 

As per an estimate, there are approximately 250 dyeing units in Ludhiana with an 

estimated aggregate turnover of the cluster being Rs. 330 crores, providing 

employment to about 7,000 people. Profile of the firms is given below: 

 

 

                                                           
10Industrial areas with a CEPI of 70 and above are considered ‘critically polluted’ areas while those with a 

CEPI between 60-70 are considered ‘severely polluted’ areas.  
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Table 3.1.4. 3: Profile of the Cluster Enterprises 

Type of  
Enterprises 

Number of 
Firms 

Average Scale of Investment 
(Rs. In lakhs) 

Average 
Turnover 

(Rs. in lakhs) 

Average 
Employment 

(In Nos.) 
Micro 50 20-25 

 
60-70 15-25 

Small 
 

200  60-70 150-200 25-40 

Total 
 

250                        140.00 330.00 7000 

Source: (FMC, 2015) 

The units are scattered in different parts of the city, including Tajpur Road, Focal 

Point, Industrial Area, Rahon Road and Bahadurke Road. Of the total units, around 

140 are located on the Tajpur Road and Focal Point alone, which operate in dismal 

conditions. (FMC, 2015) Recently, the Punjab Pollution Control Board (PPCB) took 

strict measures against these units for polluting water. A proposed Rs 130-crore 

common effluent treatment plant (CETP), which is to come up on Tajpur Road on 6 

acres of land, is a public-private partnership and will treat the pollutants released by 

the city's 115 dyeing units. In the agreement between the industry, state government 

and the Centre, it had been decided that the dyeing industry would pay Rs 32.5 crore 

for the plant. The cluster Dyeing units have pooled about Rs 13 crores for the project 

till now. (Behl, 2015) 

However, Ashok Makkar, president of Ludhiana Dyeing Association, said the dyeing 

industry has always been put under the MoEF scanner for polluting the Buddha 

Nullah but various other industries (electroplating in specific), too, were polluting the 

nullah, which is concurrence to the views of various other stakeholders interviewed 

for the purpose of the study who say that dyeing units do not have heavy metal in 

their effluents whereas the Nullah is laced with heavy metal contamination. “We have 

discharged treated water (through our own CETPs) into the main STPs of the 

Municipal Corporation, whereas the electroplating units have been discharging their 

waste directly. The three STPs installed by the civic body treat 48 MLD at Jamalpur, 

257 MLD at Balloke and 161 MLD at Bhattiyan. Not even a single dyeing unit in the 

city is discharging waste without treatment,” said Makkar. To tight noose around the 

dyeing units, which were discharging their effluents directly into the Buddha Nullah, 

raids were conducted last January and warnings were also issued to the units 

flouting norms.(Bhakoo, 2014) In absolute terms, turnover of the cluster has 

increased over previous years. However, profitability of the cluster enterprises has 

not shown significant growth. Major reasons for lower profitability are significant 

increase in input cost, like yarns, dyes and chemicals in past 5 years, problem 

related to power shortage, sub-optimal quality of dyes from suppliers leading to 

losses and closure of enterprises because of pollution related issues. (FMC, 2015) 
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Identification of Innovator 

After being provided a list of associations by the District Industries Centre (DIC, 

Ludhiana), the president of Knitwear Club, Mr. Charanjeet Singh referred a few units 

with potential innovations. This included units such as Sunshine Dyeing Unit, NG 

Apparels, Sportsking Industries and Balaji Industries. After preliminary interviews 

with the unit owners, innovation done in Sunshine Dyeing Unit seemed to be 

promising. Meeting with the Chairman of Chamber of Industrial and Commercial 

undertakings (CICU), Mr. Upkar Singh Ahuja gave further leads of units, who are a 

part of Waste Minimisation Circle and have carried out various innovations to 

address the pollution issues. Hence, some more units were visited as a hunt for a 

strong successful innovation case like Gulab Dyeing Industries, PVM Enterprises, 

Sachi Processors. Finally, Gulab Dyeing Industries perfectly suited the eligibility 

criteria of Successful innovation and it was zeroed down. 

As a concerned resident of the city, Mr. Rahul Verma, owner of small scale unit-

Gulab Dyeing industries in Ludhiana has attempted to do his bit in reducing the 

environmental threat that his dyeing unit poses. Most of the local dyeing units in 

Tajpur road still rely on conventional machines like winch machines having a high 

liquor ratio of 1:20 to 1:40. These machines have two major environmental 

implications. Firstly, machines with high liquor ratio need greater amount of water. 

Here, the water available is groundwater through pumps, hence no costs as such 

involved, leading to huge extraction of ground water. Secondly, to dye cotton, water 

has to be heated till 90 degrees and to dye polyester, 130 degrees is the optimum 

temperature of water. This involves a lot of fuel wastage as the large amount of 

water (due to high liquor ratio) require greater amount of time to get heated, thus the 

machines are energy inefficient. To dye a cotton fabric, 8-10 baths (1kg fabric * 12 

litres of water) are required and to dye polyester fabric, 3 baths are required. The 

amount of water used for every kilogram of fabric runs from 30 litres to 100 litres thus 

putting severe strain on the available underground water resources.” 

Existing technology in Ludhiana 

Mr. Rahul opines “In the last 30 years, the only progress in dyeing units has been up 

gradation in the production process from winches to soft flow machines (liquor ratio 

of 1: 4 to 1: 10). Most of the machines are imported as the indigenous dyeing 

machines have inferior quality. There are only 2-3 fabricators in Ludhiana who 

manufacture dyeing machines, thus not much competition, which could lead to 

manufacture of better quality products. Since these machines are high temperature 

machines; hence safety is a concern in these machines and the owners do not wish 

to compromise with their quality. He recalls that he had a narrow escape once when 

he bought a machine from a local supplier who forgot to put heat-relieving valve in 

the machine. The other unit owners have also cited incidences where the 

pressurized machines have exploded due to poor quality. No efforts have been taken 

yet to indigenize good quality machines. They have to pay high container charges. 

Thus, it has an impact on the adoption of innovation at the local level since the micro 
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and small units are not able to afford the expensive imported machinery. Moreover, 

Mr. Harbinder Singh, one of the unit owners has mentioned, “After using the same 

capacity of indigenous and imported softflow (Fongs) machines, there is a difference 

in the loading capacity of the machines” which is tabulated below: 

Table 3.1.4. 4: Status of loading capacities 

Type of machine Loading capacity Actual loading capacity 

(max) 

Indian Machine 750 kg 600 kg 

Imported machine (Fongs) 900 kg 900 kg 

 

Several trials and failures has led him to conclude that if the fabrics are loaded 

according to the full loading capacity as declared by the Indian companies, then the 

entire stock of fabric gets ruined, hence it is better to always load 20% lesser fabrics 

than the mentioned loading capacity in the Indian machines. Whereas the fabrics 

can be loaded100% of the mentioned loading capacity in the imported machines as 

they have efficient output and are credible with their parameters. 

“One of the companies in Pune (Colorsoft)  is manufacturing relatively better quality 

machines than the companies in Ludhiana, Ahmedabad but is still 30 % of Chinese 

dyeing machines in terms of quality and pricing. China has bought the best quality 

machines from Brazil, Italy (Brazzoli) and Switzerland and kept it in their R&D 

centres/ engineering college. China has invited the top engineers to reverse 

engineer these machines and have been successful in reducing the liquor ratio of 

their machines at cheap prices”, as mentioned by Mr. Rahul. Also, due to trade 

imbalance with Bangladesh, the then Government announced duty-free import of 

textiles, particularly readymade garments into India under SAFTA in 2008. 

Bangladesh enjoys a cheaper cost of production in comparison to India, hence this 

poses a serious threat to the dyeing industry in India due to the large influx of 

readymade garments from Bangladesh. 

Softflow machines: The innovation 

In his unit, Mr. Rahul, a graduate from Ludhiana has carried out technological and 

process innovations. He has installed softflow machines having a smaller liquor ratio 

of 1: 10 with return to cost period ranging from 2 to 7 years. He has taken a training 

programme in dyeing for 3 months from CIBA in Switzerland to understand the 

nature and composition of basic dyes, which does reflect in his vast knowledge of 

the field. He has markets at both the national level and international markets in U.S, 

U.K, Canada and Sweden, where he mainly supplies the processed fabrics. His 

market composition consists of 70% supply to brands and exports and 30% to local 

markets.  
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Mr. Rahul’s business is a second-generation business with an annual turnover of 20-

25 crores annually and he has been attending renowned exhibitions like ITMA 

regularly since 1996 with his father, who 

inculcated the interest for him in this sector. The 

unit mainly dyes fabrics like cotton, polyester, 

lycra, polycotton, acrylic, etc. He got the idea of 

softflow machines by attending ITMA exhibition 

in 2002 where the products were on display. By 

placing an order, he imported some of the 

machines and also bought second hand 

machines from larger units like Bombay Dyeing, 

Vardhaman, etc., which would sell them off or 

from some large enterprises which were on the verge of  shutting down. The 

innovation has resulted in lesser dyeing time with better quality and lower 

consumption of water and dyes. The softflow machines can dye larger quantities as 

it is a continuous process.(One machine is capable of producing the same capacity, 

consumes 50 percent less water than the winch process and results in 40 percent 

lesser levels of TDS in the effluents produced. However as the equipment was 

around 15-20 times costlier than the traditional process (depending on the capacity), 

adoption of the technology has been limited to approximately 20 units only in 

Ludhiana. On the whole, the productivity has increased by 3 times in Gulab Dyeing 

industry since the machine adoption. The regulation posed by the Punjab Pollution 

Control Board stirred him to start thinking of efficient resource utilization mechanism 

and motivated him to innovate in the process. 

He is an active member of registered Ludhiana Dyeing Association (Cotton Division), 

which was established in 1996. The association initially was in a passive state and 

the members would perceive each other as competitors but gradually over a period 

of time, it became a solution exchange group. The members confide with each other 

the problems and nitty-gritties of their operations and collectively try to find solutions 

for them. They hold the view that if all the dyeing units together grow, then the 

market will also increase and everyone would benefit collectively. The association 

has registered itself in the Waste Minimisation Circle Programme assisted by The 

National Productivity Council in the year 2000, availed the scheme for Market 

Development Assistance Scheme for Micro/ Small manufacturing enterprises/ Small 

& Micro exporters (SSI-MDA) for participation in international fairs and exhibitions 

2012 onwards, availed the Technology Upgradation Fund (TUF) Scheme where the 

unit gets a 25% capital subsidy on purchase of new machinery and 5 % interest 

reimbursement of the normal interest rate charged by the bank on the loan availed 

by the unit for machinery upgradation. The association also applied for a state capital 

subsidy which was not received.  

Diffusion of innovation 

Fig 3.1.4. 2: Softflow Dyeing Machine 

 

 

Fig 3.1.4. 3: Softflow Dyeing Machine 
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Only 20 units in Ludhiana, which are a member of the association, have adopted 

softflow dyeing machines in their units. The units have been in close proximity and 

have been owned by like-minded people. Although, none of the unit owners have 

studied abroad but they have been well exposed to international best practices and 

are quite aware of cluster development and its significance. This is a major 

attributing factor for their association to be providing a conducive platform for inter-

firm cooperation and specialization. The rest of the units could not absorb the 

diffusion. This is because a lot of owners do not have the enterprising spirit and lack 

the calculative bent of mind, thus overlooking the long term vision.  

There has been incremental innovation to increase the production capacity by the 

workers too. Clients who might have gone to Surat, Tirupur might also have also 

come with  innovative ideas like batching system- whether they need it in tube form 

or open width.  

Firm level factors 

Mr. Rahul, a graduate, firmly believes that in the dyeing sector, which keeps on 

evolving every day, education can only substantiate the actual learnings that are 

derived from the field level experience. To carry out innovation in the unit, exposure 

to better units in the country and across the globe is very essential. Also, a medium 

size firm would have a higher potential to innovate than a micro/ small unit as it has a 

more risk-taking capability and can spend more on research and development.  

Cluster level factors  

Mr. Harbinder of Sachi Processor, a medium-scale unit has installed 2 softflow 

machine of liquor ratio 1:3.4, costing $2,40,000 after having a discussion with the 

association and visiting the unit of Mr. Rahul. “The productivity increases and 

production cost decreases. Due to the constant evolution of fashion industry, it is 

very necessary to be updated with respect to automation and sophisticated 

machinery and technology. Although the imported machineries are 10 times the cost 

of Indian machines but have better outputs”, as highlighted by Mr. Harbinder. Due to 

good relations, he has installed energy efficient boilers from Forbes Marshall. He 

says that more than education, it is very important to have a field level experience 

and international practical exposure to better units to understand the importance of 

advanced technology in cost savings for the units. Mr. Mehtani, another medium 

dyeing unit owner namely PVM Enterprises holds the same opinion. Also, after 

installing softflow machines, his production in the unit increased by 1.67 times and 

14 liters of water was reduced per kg of fabric. He heard about the machines in the 

exhibitions that he regularly attended and discussed its feasibility options with the 

association. After being convinced about it, he went further and started installing 

them.  

There are not many technical experts in Ludhiana who can provide hand-holding 

assistance with respect to their softflow machines. Generally, the units when they 

import the machines, the company’s technical experts personally visit the units 
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during installation and train the labour force regarding its handling and operation. In 

times of technical glitches; the company’s technicians are available over the phones 

or come down to their units from the Delhi offices. Also, the dye suppliers like 

Colourtex, Jacinth and Rantu have a huge role to play in innovation and regularly 

update the units about newer and better quality of chemicals. Colourtex had 

suggested Mr. Rahul regarding a new dye which would only need 10 baths per kg of 

fabric instead of 12-14 baths previously used. 

State and national level factors 

Although the government institutions at the national and state level have the biggest 

role to play in innovation potential of a unit, not much support has been provided 

from the government support institutions though. The Punjab Pollution Control Board 

has not been consistent with their regulations, which discourages the units to invest 

in technologies thus stopping the diffusion of innovation in the region.  

Comparison with the benchmark cluster 

While Ludhiana is catering mainly for the domestic market, Tirupur is export-oriented 

cluster. Even though Ludhiana started about 40 years earlier than Tirupur, it has 

lagged much behind Tirupur in technological and managerial practices. The reasons 

for the wide disparity have been classified into three broad categories: i) Socio-

historical, ii) Technological and iii) Leadership Quality. 

Most of the textile entrepreneurs of Ludhiana have migrated from Pakistan after 

partition and have started from scratch, building and adding little by little. So the 

feeling of insecurity is high among them compared to entrepreneurs of Tirupur. The 

frequent wars with Pakistan and the recent phase of extremism of '80's in Punjab 

have added to this sentiment. Due to this very reason, their risk taking capacity is 

also low.(Economic Times, 2003) 

The hosiery manufacturers of Ludhiana do not evince interest in learning and 

implementing new concepts disseminated in technical seminars/workshops. The 

Ludhiana hosiery hub seldom uses CAD/CAM. Ludhiana also lacks leadership and 

managerial qualities whereas, in Tirupur the three main associations Tirupur 

Exporters' Association, the Tirupur Dyers' Association and the South India Hosiery 

Manufacturers' Association are very strong in networking and lobbying with the 

government.(Economic Times, 2003)Hence, the diffusion of technology in Ludhiana 

has not been very rampant and limited to only a few units which can be attributed to 

the entrepreneurial attitude and weak lobbying and support system from the 

associations. 

Current Scenario and the way forward 

There is a tremendous demand in domestic as well as global market which could be 

further explored by Ludhiana Textiles Industry. India has competitive advantage 

along with other Asian countries in terms of cheap factors of production leading to 

lower costs and high profitability. However, poor dyeing quality is a challenge to the 
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growth of textile industry as a whole and Ludhiana cluster in particular as it is leading 

to sub-optimal quality standards and limiting export potential.  

There is a huge global disconnect between Indian and international service providers 

in the current scenario and the gap must be narrowed down. Also, larger emphasis 

has to be provided on identifying innovative solution bases (technology generator 

who constantly provides innovative favorable packages) outside India and its 

efficient diffusion within India.“Technology transfer from capital goods manufacturer 

is easy to be adopted”, as mentioned by an expert, Dr.  Rao. Thus, we need to 

facilitate smooth transfer of technology from the manufacturer to India.  

This can be done through collective bargaining i.e. acquisition of technology 

through negotiation at the macro level followed by their diffusion in the clusters at a 

lower cost. In 1970s, Miti, Japan has negotiated the technology with the government 

and distributed the machines to the units in Japan. 

 

Thus, when the requirement is more than one, Government can play a role in 

facilitating collective bargaining with the capital goods manufacturer. This will also 

reduce the issue of ‘technology stagnancy’ as the manufacturer will keep 

innovating his/her machines and provide new technologies to the market.  

Although the association has availed various schemes from the national and state 

level government institutions, but there are macro level factors that are hindering the 

replication/ diffusion of innovation at the larger level such as inadequate reach of 

TUF scheme to the micro and small units. They are unaware that such a scheme 

exists that can help them to buy machinery at affordable prices helping in the 

modernization of their units. Also, there cannot be a blanket policy for dyeing for all 

the states. The government wants to implement Zero Liquid Discharge on textile 

industries in Ludhiana, following the ways of Tirupur. The TDS level of water is 3000 

and the prescribed norms are 2100. In Ludhiana, acryclic dyeing might dilute the 

TDS to 2200 and polyester dyeing might further reduce the TDS to 2100. However, 

according to the norms, the plan was to reuse the total water and evaporate the 

remaining substantial 10% of water whose TDS is 60,000. Thus, there is no 

innovation happening as due to inconsistent norms of the pollution control board, the 

units do not wish to invest in technologies.  

Moreover, continuous collaboration is very essential between the various 

technical and research institutions, government and support institutions. There is 

absence of industrial exposure to better clusters across the globe. Esteemed brands 

Japan after its defeat in WWII, tried reconstructing their economy and introduced several 

policies. One of the political factors that greatly influenced the growth was the role taken by 

the Ministry of International Trade and Industry (MITI), which was mostly responsible for 

the industrial growth in Japan. One of their initiatives was that they had distributed new 

technologies to companies to promote even growth within industries. 

 

 

Japan after its defeat in WWII, tried reconstructing their economy and introduced several 

policies. One of the political factors that greatly influenced the growth was the role taken by 

the Ministry of International Trade and Industry (MITI), which was mostly responsible for 

the industrial growth in Japan. One of their initiatives was that they had distributed new 

technologies to companies to promote even growth within industries. 
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like Brazolli should be invited and provided a land in India over partnership and the 

Indian engineers must learn the technologies from them. There is a strong need 

being echoed across various units for display centres, which is a smaller version of 

trade fairs. The infrastructure is available in Ludhiana which can be put to use.  

Hence, there is need for awareness, technology and effluent treatment practices to 

reduce environmental hazards caused by dyeing enterprises and making industry 

work in accordance of environmental regulations 
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5. Clearing the smoke in metal paint coating process by Zenith Coaters 
 

 

Mr. Sumit Kohli 

Owner, Zenith Coaters 

 

 

The fourth All India census of MSMEs lists manufacture of Fabricated Metal 

Products, except Machinery and Equipment as one of the ten leading sectors in 

terms of number of enterprise with about 8.42 lakh enterprises (MoMSME, 2015). 

This is no surprise since the sector not only encompasses manufacture of doors, 

windows, frames, shutters, tanks and containers among other fabricated metal 

products, it also includes metal working service activities such as forging, pressing, 

stamping and roll-forming of metal. While there is some product innovation 

happening in the manufacture of these different products, however, this is only 

incremental in nature since it does not require a significant change in process or a 

substantial investment in R&D. It is simply fabrication of newer products based on 

customer demand and it varies with the type of metal that the fabricator works with. 

It was in case of metal working service activities that significant process innovation 

was found which promotes energy efficiency, as well as, economic efficiency. It took 

substantial effort to identify this case since it was a real challenge to identify 

fabricators of metal products not manufacturing machinery and equipments. The 

district industries centre provided the contacts of associations and the FMC regional 

head of Punjab along with his team was consulted for suggestion on units that fit the 

criteria. Based on latter’s recommendation, a preliminary interview was carried out 

with MS fabricators who mentioned a micro-sized fabrication unit by the name of 

Datta fabricators. However, the former’s innovation was on the product side, namely 

manufacture of divided blast cupola which was induced by simultaneous demand 
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Fig 3.1.5. 3: Process of 

coating of metal products 

 

and supply creation on account of FMC interventions and could thus lead to bias 

while the latter could not per se list innovation in any form in his unit. Thus, the 

CICU president, who also happens to be the president of Sheet metal parts 

manufacturers association, was consulted and he suggested 3 units including one 

which belongs to him and is managed by his son. However, this unit is a medium 

enterprise involved in fabrication of machinery and equipment for use in agriculture 

and is thus out of scope for the category. Likewise, an interaction with the owner of 

another unit referred ruled out its relevance and the third one, Kalsi Fabricators, the 

owner of which was interviewed at length, did not report any significant innovation. 

Finally, the owner of Singer India limited, a sewing machine manufacturer 

interviewed as a stakeholder for another sector was approached due to his wide 

reach and versatile knowledge base. He then dug into his network base and 

identified a significantly innovative unit meeting the criteria to fit into the sector.  

 

The innovation identified in this case is a switch to LPG as a fuel from diesel for 

industrial ovens used in curing, a process required in painting of fabricated metal 

products. Typically industrial ovens are employed for this process which comprise of 

burners. These burners vary with the fuel that they make use of and it is in this 

piece of equipment that this change has taken place. This process is mostly carried 

out as job work for metal fabricators. It helps in drying the paint coated on the metal 

product. Our innovator, Mr. Sumit Kohli has been running an enterprise, ‘Zenith 

Coaters’, carrying out job work for sheet metal fabricators as well as for 

manufacturers of machinery and equipment,  since 2001. 

 

He is a B.Com honours graduate and yet a first generation 

entrepreneur in his late-30s and has steered the organisation 

into a ‘small’ sized unit, employing about 130 people. Sheet 

metal fabricators build structures or machinery components 

from sheets, bars and plates of different types of metal. 

Fabrication related works are important in erecting frames for 

construction projects (EMW, 2014). In the industrial sector 

there are many applications of metal fabrication. Fabrication 

enterprises may carry out some of the processes, out of the 

complete value chain of manufacture of machinery and 

equipment. This includes manufacture of structural metal 

products, tanks, reservoirs, steam generators, etc, as well as 

forging, pressing, stamping, roll-forming, machining, treatment 

or coating of metals.   Experienced fabricators may take on 

small scale tasks, like constructing machinery equipment, to 

large scale tasks like constructing a piece of machinery from a 

blue print provided by a project manager (EMW, 2014). In the 

paint job process, there are 2 types of paints that can be used Fig3.5. 1:  

 

Fig3.5. 2:  

 

 

 

Fig 3.1.5.1: Process of 

coating of metal products 
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for coating of metal products- liquid paint and powder paint. Conventional liquid 

coating is increasingly being replaced by powder coating since the latter is 

environmentally less damaging. However, liquid paint offers a wide array of colours 

which may prove difficult with powder paint (Rochester Institute of Technology, 

2012)(Coatings Applications, 2015). It is in the last step of paint process that this 

change of fuel, that we’re calling innovation, has taken place as highlighted in the 

process flow chart with red colour. Ovens are used for the curing process where heat 

is applied to the painted or powder coated metal products for baking them. This 

raises the product mass and coated material to a specified temperature and holds 

this temperature for a set time. Typically, 25 to 35 min at a set temperature is 

needed to achieve a minimum curing temperature for 20 minutes (Products 

Finishing, 1996). As far as the baking process is concerned, PVC coating requires a 

higher temperature compared to liquid paint, for the former to melt and form a 

coating on the surface of the metal part. 

 

Having explained the technical aspect of the 

operation of the innovator’s enterprise unit, it 

is pertinent to mention the reason behind the 

process innovation carried out by Mr. Kohli. In 

a nutshell, it was simply the fact that the 

smoke generated from using diesel and the 

circulation of air laden with this smoke inside 

the oven to carry out the curing process would 

deposit onto the machinery, equipment and 

metal products being heated to dry the paint 

coated on them causing them to blacken. This 

would in turn cause losses stemming from rejection and repainting of fabricated 

metal products. Second, pilferage of diesel to the unit was also a cause for concern 

for Mr. Kohli. Diesel would be transported to factory in tanks of 200 litres and would 

weigh much less by the time it reached the unit. With these hiccups hindering the 

smooth operation of his work and leading to quality issues, Mr. Kohli happened to 

attend an exhibition on the use of LPG as an alternate fuel. This was organised by 

one Mr. Arun Kumar who was a dealer of LPG but has now also become a technical 

expert. Mr. Kumar used solid cost calculation to convince unit owners like Mr. Kohli 

and also provided assurance to them that LPG would accrue monetary savings 

which led him to experiment. Mr. Arun enlightens that it was based on his guarantee 

and the assurance of a free trial in one of the ovens that he managed to convince 

Mr. Kohli to try it out. A simple calculation based on the data shared by Mr. Sumit 

Kohli reveals the cost effectiveness of LPG. However, the capital cost of installation 

of burners using LPG is almost twice that of installing diesel burners. While the cost 

of former is Rs. 45,000 per burner, for latter it is about Rs. 25,000 per burner. Mr. 

Kohli procured these from the same supplier from which he had sourced diesel 

burners earlier, namely Ecoflam which is an Italy based company and has their 

dealership outlet in Delhi. The installation of LPG pipeline was carried out by the 

 

 

 

Fig 3.1.5. 4: On the right, metal parts with powder 

coat; on the left, paint coated metal parts after 

baking in oven, in Zenith Coaters enterprise 

 

 



Page | 59 
 

LPG supplier, Mr. Arun Kumar for a charge of Rs. 1,50,000. The cost and turnover 

calculations along with payback period have been appended as annexures at the 

end of this case study. Calculations have also been shown to quantify the reduction 

in greenhouse gas emissions, which have also led to organisational health and 

safety related gains for the workers in the enterprise. The fuel cost saving is Rs, 

35,536.80 per month based on the calculation, and payback period for this capital 

investment is 6.25 months making adoption of LPG powered burners in heat 

treatment enterprises a strong business case. Also, the Green house gas emission 

reduction from this fuel change amounts to 1297.23 kg per month based on data 

shared by the owner.  

Table 3.1.5. 2: Cost comparison of LPG versus Diesel 

The table has been made using prices 

prevailing in May 2015 which is when 

the switch in the factory premises took 

place but the table brings out the fact 

LPG with a lower cost and higher 

efficiency, provides a win-win scenario to Mr. Kohli. However, the detailed 

calculations comparing the 2 fuels in terms of calorific value to explain these cost 

dynamics at micro level are enclosed in annexure. These calculations were shared 

by Mr. Arun with Mr. Sumit to convince him to try LPG cylinders for his process. 

Next, Mr. Kohli further explains that Mr. Kamal Singh, deputy director of the 

mechanical division at MSME-DI met with him to enlighten him on the subsidies 

available and the procedure to avail them. This link was established by Mr. Arun who 

provided Mr. Kamal Singh’s reference to Mr. Kohli. Mr. Singh was also interviewed to 

ask him for his version of events to understand this link in adoption of the 

technology. Officials also approached Mr. Kohli to participate in UNIDO-GEF clean 

tech programme for SMEs for which he applied. This programme is focused on 

enhancing both emerging clean tech start-ups in each country and the local 

entrepreneurial ecosystem and policy framework. A competition-based approach is 

used to identify the most promising entrepreneurs across the country, whilst local 

acceleration programme supports, promotes and “de-risks” the participating 

companies and connects them to potential investors, customers and partners (Global 

Environment Facility, 2013).   

 

 Per lot calculation 

  LPG Diesel 

Kg/ Litres 4 5.5 

Price per kg/ Litre 53.5 52.37 

Total cost 214 288.035 
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Fig 3.1.5. 3: A manifold of cylinders in Zenith Coaters unit 

 

 

The owner of a similar enterprise, namely Jitendra Udyog, Mr. Jitendra Mittal was 

interviewed for the purpose of this study. His enterprise also carries out job work for 

fabrication units and his background and account of innovation adoption is akin to 

Mr. Sumit Kohli’s account. He is an arts graduate carrying out coating and finishing 

job work for fasteners fabricated in fabrication enterprise units. The size of his 

enterprise is also small employing almost the same number of people. Mr. Mittal’s 

unit is adjoining that of Mr. Kohli’s Both Mr. Kohli and Mr. Mittal came across the 

LPG technology around the same time and took a mutual decision to try it out in one 

of Mr. Kohli’s burners since it entailed relatively lower investment. Convinced and 

satisfied with the technology, Mr. Kohli soon adopted it in all of his burners and Mr. 

Mittal followed soon after. Both of them then vouched for it to Mr. Dinesh Sabharwal 

who also then followed suit. It is thus a chain reaction and is diffusing fast in the 

cluster.  

 

For Mr. Arun, the idea of promoting and selling LPG as an alternative and cleaner 

fuel came about from the obligation to sell more of it and he has been in this 

business of supplying LPG since 1987.  The implementation of this was started by 

Mr. Arun in 2008 in forging industries. Forging industries require heat treatment of 

metals so as to reshape them. Thus, the relevance of this process change is in all 

industries requiring heat treatment of metals to carry out their process, including 

forging, powder coating, baking and manufacture of hand-tools, cycle parts, 

fasteners, among others. It is important to note that most of these fall in the category 

in question, namely manufacture of fabricated metal products other than machinery 

and equipment. However, it will be pertinent to point out that the most direct gains to 

an entrepreneur are monetary, especially in the near absence of sustainable 

consumption practices. In order to be able to explore such business opportunities by 

understanding the use of LPG in other industries or processes of fabrication, Mr. 

Arun Kumar has a technical team for R&D comprising of engineers. His son is also 

an engineer who has devised an ERP for smooth running of the enterprise. As far as 

Fig 3.1.5.4: The pipelines from cylinders going 

to baking ovens in Zenith Coaters enterprise 

unit 
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challenges are concerned, Mr. Arun explains that the biggest challenge is to 

convince the industry owners to adopt the technology, however, once adopted, Mr. 

Arun also has learnings to draw from every experience which helps him improve the 

process and enumerate the gains and make the argument for LPG adoption 

stronger. So far, Arun has successfully installed this technology in about 50 MSME 

units in different sectors. 

 

Mr. Kamal Singh, deputy director of the mechanical division of MSME-DI explains 

that the purpose of his visit to Mr. Sumit Kohli was to make him aware of the 

schemes like TEQUP under NMCP that provide some part of the expenditure 

incurred on installation of EETs as subsidy. Mr. Singh explained to Mr. Kohli the 

benefits of getting a DPR made for installation of the EET in his unit since it would 

make him eligible for subsidized loans from SIDBI and upto 25% of subsidy from the 

government of India. However, Mr. Kohli, since he had the capacity to invest, did not 

want to go through the paperwork and bureaucratic delays. It will thus remain to be 

seen whether LPG will soon emerge as a cleaner alternative to diesel and whether it 

will succeed at completely eliminating the use of diesel for heat treatment in 

enterprises. This technology seems to be rather popular with immense scaling up 

potential which needs to be tapped. This could be done both internally by word-of-

mouth of the adopters which would be a quid pro quo strategy in this case or it could 

be catalysed by an external agency vouching for its adoption by awareness 

generation initiatives and strengthening of the linkages discussed in this case study.  

 

As of now, paint coating enterprises fall in ‘red’ category as per the list of Central 

Pollution Control Board (CPCB) classifying 64 types of polluting industries/ industrial 

activities as ‘Red Category’ industries on the basis of high emissions/ discharge of 

significant pollutants or generating hazardous wastes. Specifically it says, “Industry 

or process involving metal treatment or process such as picking, surface coating, 

paint baking, paint stripping, heat treatment, phosphating or finishing etc” as one of 

the ‘red’ category industries(Ministry of environment and forests , 1999). This brings 

in opportunity and necessity for promoting cleaner fuels. In the 2010 world LPG 

forum held in Madrid, the Indian Joint secretary of marketing, ministry of petroleum 

and natural gas reported that domestic growth in LPG consumption is about 8% per 

annum and that its use in commercial and industrial consumption has increased @ 

27% p.a. on an average in last 5 years.(Chandra, 2010) In order to enhance LPG 

market prospects in India, there is a suggestion for capital investments in industries 

for LPG installations as well as stricter pollution control norms propagating use of 

efficient fuels.(Chandra, 2010) 
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6. Embracing energy efficiency: adoption of DBC in Panju Products foundry 

enterprise 
 

 

Mr. Sanjeev Panju 

Owner, Panju Products 

 

 

 

India stands at second position in casting production, after China, with annual 

production of about 7.44 million tons 

providing employment to 0.5 million 

people directly and further 1.5 million 

indirectly from economically 

disadvantaged sections of society 

(Metalworld, 2013). Most of the foundries 

in India are MSME units amounting to 

about 6700 in numbers. Foundry Industry 

is a major feeder to sectors like 

Automobiles & Auto Components, 

Railways, Power Sector, Tractor Industry, 

Earth Moving Machinery, Pumps, 

Compressors, Pipes, Valves & Pipe Fittings, Electrical/Textile/Cement/ Agro 

Machinery, Machine Tools & Engineering Industries, Sanitary Castings and 

Engineering Exports (Panchal, 2010). The highest demand for castings comes from 

the automobile industry, which procures as much as 32% of the total castings 

produced (Foundation for MSME Clusters, 2014). 
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Fig 3.1.6. 6: Categorization of foundries in MSMESource: 

TERI, 2012 

Fig 3.1.6. 5: Categorization of foundries in MSME 
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There are approximately 4,500 foundry units in the country out of which 90% can be 

classified as small-scale units, 8% as medium-scale units, and 2% as large-scale 

units (Metalworld, 2013). Foundry clusters are located in different parts of India some 

of these being Maharashtra and Gujarat in the West; Chennai, Coimbatore, Belgaum 

in the South; Howrah, Kolkata, Jamshedpur in the East & Ludhiana, Batala, Haryana 

in the North (Metalworld, 2013). 

However, foundries are getting smothered due to certain problems ailing the sector. 

Some of these problems include waste disposal and highly stringent pollution control 

standards, severe dearth of trained personnel for work in foundry sector, low product 

value and thin margins, fund constraints and low working capital and inefficiencies in 

the use of raw materials.(Foundation for MSME Clusters, 2014) Emphasis has to be 

given to development of foundries since ignoring the sector will exacerbate existing 

problems in the near future. The Automotive Mission Plan (AMP) 2006-2016 

provided a bright outlook for the foundry sector. It envisaged a four-fold growth by 

2016 i.e. from $34 to $122- 160 billion industry and employing about 25 million by 

2016. This could only have been possible by corresponding growth in the foundry 

industry as it is the key metal casting components feeder to practically all segments 

of industry, auto being the major consumer of castings.(Metalworld, 2013) The 

accuracy of these predictions will only be known after an ex-post thorough 

assessment of both sectors.  

As mentioned earlier in this report, foundries in India are facing a number of 

problems like sub-standard level of operation, technological obsolescence, 

inefficiencies in supply chain, increasing threats of product commoditization, fund 

deficits, altering manufacturing strategies and turbulent and unstable market 

scenario. Also, the economic distress worldwide has immensely impacted the 

MSMEs by laying-off a large number of workers due to shrinking demand, pending 

retrievable and compressed credit market. (FICCI, IIFT, 2012) Such changing market 

conditions force smaller firms to adapt or reinvent their business through new 

technologies or unique value propositions. Thus, it is necessary for MSMEs to 

innovate.(Vanhaverbeke, 2012) A study was carried out by IICA, GIZ and FMC in 

2010 under the aegis of the European Union for mapping of less sustainable MSME 

clusters in India. Based on this study, foundry sector emerged among the 10 most 

economically significant sectors, and within this, as the most energy intensive 

sector.(FMC, IICA, GIZ, 2013) It is also classified by ministry of Environment & 

Forests, Govt. of India as a ‘Red’ category industry in terms of its impact on 

environment (MoEF, n.d.). Foundation for MSME Clusters has been working in 

foundry clusters in Punjab since several years now, for introducing energy efficient 

practices and for introducing health and safety related better practices to foster a 

better working environment. FMC regional head, energy efficiency experts and 

senior management were consulted for identification of the most significant 

innovation in the area of manufacture of basic metals. The Association president of 

Ludhiana foundry association, as well as the president of small scale industries 

association, Ludhiana was also consulted to get their perspective on the innovators 
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Fig 3.6. 3:  

 

Fig 3.1.6. 10: The Working of 

CupolaFig 3.6. 4:  

Fig 3.6. 1:  

 

Fig 3.1.6. 8: Induction furnace in Panju products 

foundry enterpriseFig 3.6. 2:  

and the relevant innovations. After narrowing down to 3-4 units who have 

implemented the same innovation, it was decided that the self-starter would be an 

interesting case to peruse. 

Mr. Sanjeev Panju is a second generation 

entrepreneur and is the owner of a ‘small’ 

foundry enterprise by the name of ‘Panju 

products’ in Ludhiana, Punjab, which is into 

manufacturing of agricultural implements. 

Mr. Panju had 2 cupola furnaces in his unit, 

one running on single blast cupola 

technology, the other one being an induction 

furnace. However, he has got the SBC 

replaced with DBC and added another DBC 

since the induction furnace runs on 

electricity and hence costs more. Additionally, the unit is equipped with a number of 

other machines, namely- lathe machine, milling machine, shaper, planer, CNCs, etc. 

Mr. Sanjeev Panju further enlightens that their market is pan India wherever 

agricultural machinery is manufactured.  

It all started with ideation of this process change in 

technology which came about when Mr. Panju heard 

about DBC being installed in Deluxe sewing machine 

unit and the gain in profit margins stemming from 

increased fuel efficiency and thus learnt about the 

FMC intervention from word of mouth from other units 

and the improvements it brought about. In a nutshell, 

these improvements were fuel efficiency leading to 

significant reduction in coke use, and the resultant 

reduction in pollution. So then, he thought it prudent to 

contact the FMC regional team in Punjab to guide him 

with replacement or upgradation of his cupola furnace 

and hence in the September of 2013, he approached 

them. This set the ball rolling for change. He explains that the team made a visit to 

his unit and held a meeting to explain the procedure to him and to collect some 

baseline data to identify the areas of intervention to be able to then recommend 

measures for increasing productivity. He was thus prescribed installation of DBC in 

his unit for which he placed an order with the fabricator. Mr. Anil Khullar, the 

technical expert, was indispensable for the process of change throughout and 

provided hand holding support for the transition by attending the first 3 cupola runs in 

order to ensure that the cupola was working well and so as to identify operational 

improvements and make note of them. He also imparted some operation-related 

basic training to the foundry workers to impart better practices in cupola operation 

and apprised Mr. Panju of some minor pointers to be kept in mind. Since workers 

Fig 3.1.6. 7: Induction furnace in Panju products 

foundry enterprise 

 

Fig 3.1.6. 9: DBC installed in Panju 

products foundry enterprise 
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had to be instructed based on the slight changes in process, one wonders whether 

skilled labour is an important requirement for foundry in general and for innovation in 

this sector in particular. However, Mr. Panju asserts that it is only the very raw and 

unskilled labour that is available for work in foundries and which suffices for foundry 

operation after learning the work and acquiring some experience.  

The divided blast cupola was devised in India by TERI (The Energy and Resource 

Institute) with the support of SDC (Swiss Agency for Development and Cooperation) 

and in collaboration with Indian and international experts. It was show-cased as an 

energy-efficient divided-blast cupola and the most effective pollution control system 

for Indian foundries (Pal, 2006). The demonstration unit at Howrah set up in 1988 

has yielded coke savings of 35% and reduced particulate emissions to levels far 

below the most stringent norms (Pal, 2006). Apart from Howrah, demonstration units 

have also been set up in places like Hoogly, also in West Bengal, at Nagpur in 

Maharashtra, Coimbatore in Tamil Nadu, Vijaya Wada in Andhra Pradesh, 

Mangalore in Karnataka, and at Rajkot in Gujarat (Nath & Pal, 2006).Due to these 

efforts of TERI in installing DBCs for demonstration, the replication and diffusion of 

this technology is taking place in most clusters where these were installed by word of 

mouth. TERI and SDC are also scaling up such Energy efficient technologies in 

some of these clusters; Rajkot is among them and has about 500 units with majority 

using conventional cupola designs at the time of intervention (Foundrymen, n.d.). 

Also, in the foundry cluster in Agra, Process and Product Development Centre 

(PPDC), Agra has been working towards provision of technological upgradation of 

small scale casting and forging industries since later half of 1985 when it was set up. 

PPDC Agra is also working towards promotion of energy efficient practices and 

energy efficient divided blast cupola in the cluster and FMC’s design is a variant of 

their design.  

FMC team explains that the information gathered from Mr. Panju prior to intervention 

was baseline information which basically provides details about foundry unit and its 

structure. A request letter for technical support was also collected from him 

authorizing and requesting the FMC team to intervene in his unit with cupola 

replacement. From the baseline data, it emerged that the average coke to molten 

metal ratio before intervention was about 1:6.7 which was on the higher side and 

hence a switch to DBC was carried out. This suggestion for switching to a DBC 

based on coke to molten metal ratio was at the behest of Mr. Anil Khullar who is a 

foundry expert and a consultant with FMC and has been at the helm of this 

intervention by providing constant technical support and guidance to facilitate the 

switch to the cleaner DBC technology. FMC supported one Mr. Joginder Singh for 

fabrication of DBC. Mr. Joginder is the owner of a fabrication unit and was also 

interviewed for the purpose of this study as the supplier of technology used to carry 

out innovation. FMC is a not-for-profit consulting organization working for MSMEs by 

employing the principles of cluster development approach. To be more specific about 

FMC intervention in foundry sector for up-scaling of DBC technology in is an EU-

funded project that they are implementing in the foundry clusters in Ludhiana, Batala 
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and Jalandhar in Punjab and in other foundry clusters in states of Rajasthan and 

West Bengal.  

However, although the story of Panju products sounds impressive, this was not the 

case for another unit, namely Makhan Sewing Machine. A ‘small’ unit based on 

investment in plant and machinery, and owned by a man in his early 70s Mr. Dalbir 

Singh Dhiman, Makhan sewing machine was the first enterprise approached by FMC 

for intervention ostensibly because Mr. Dhiman is the president of sewing machine 

parts manufacturers association and that would have helped spread the word of 

success swiftly. However, Mr. Dhiman informed that although DBC did bring about 

the coke saving promised to him, however, this lasted only for a few days and he 

had to revert to the original SBC design due to some issues that he encountered in 

the safety of operation of the cupola. He explained that the tuyeres of the DBC had 

to be cleaned periodically so that they would not be choked by slag. However, in the 

course of this the workers were faced with a backward pressure and hence the risk 

of splash of hot molten slag on body parts exposed to it. Tuyeres are structures 

located near the bottom of the cupola and help circulate air for combustion which is 

introduced through the wind box. This air reacts chemically with the carbonaceous 

fuel or coke thus producing heat of combustion. At the bottom front is a tap hole for 

the molten iron at the rear, positioned above the tap hole is a slag hole. This is 

because, slag, comprising of residue from limestone, ash from coke, rust or iron 

oxide and other waste materials, forms a layer above molten metal and is poured out 

of the slag hole. There is a separate tap hole to 

pour out the molten metal as mentioned. 

However, since slag forms a layer above 

molten metal as scum, it may accumulate in 

larger quantity if not tapped out timely. It can 

thus rise up and percolate into the tuyeres thus 

choking them and hence tuyeres have to be 

cleaned regularly. It is for this process that Mr. 

Dhiman stated his reservations. Upon following 

up with the FMC team, they explained that in 

the 3 post-runs, the coke to molten metal ratio 

in Mr. Dhiman’s unit was brought down from 

1:3 to 1:7 and these nitty gritties were 

explained to him. However, it was due to non-

compliance with these practices and lack of 

maintenance of the cupola that his output 

suffered. Blocking of tuyeres inhibits the circulation of hot air causing the 

temperature inside the cupola furnace to drop, thereby hampering the process of 

melting of metal.  

Thus, on the trajectory of innovation curve, Mr. Panju falls on the late majority subset 

of innovators. This subset of innovators are convinced only with demonstration effect 

(Source: http://practicalmaintenance.net/?p=1279 

 
 

 

Fig 3.1.7. 2: Dismantling Process(Source: 

http://practicalmaintenance.net/?p=1279 

 
 

Fig 3.1.6. 11: The Working of Cupola 

 

Fig 3.1.6. 12: The Working of Cupola 

http://practicalmaintenance.net/?p=1279
http://practicalmaintenance.net/?p=1279
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and hard words since they are risk averse and hence follow the lead taken by early 

adoptors. Mr. Panju got the exposure in this case from Deluxe sewing machine unit. 

The latter, as well as, Mr. Dhiman from Makhan sewing machine are early adopters 

in this case. The reason for latter’s rejection of the technology have been explained 

above, however, the experts explain that it was personal factors of this entrepreneur 

and not technological glitches or short-comings that lead him to reject it.  

Mr. Joginder Singh is the owner of a micro enterprise unit set up by his father that 

carries out fabrication of sheet metal products. He is a 55-year-old, second 

generation entrepreneur. He enlightens that it was upon intervention by FMC and 

under the guidance and support of Mr. Anil Khullar that a market for DBC was 

brought at his doorstep and demand for DBC created. He further reminisces that 

back in the day his father had attempted manufacturing DBC but hadn’t been able to 

get it right due to lack of technical knowledge and dearth of help at local level. As far 

as cupola fabrication is concerned, there is no enigmatic formula to do it, it’s the 

routine fabrication work but in a different design which is provided to him by the 

client. The clients for DBC source these designs from Mr. Khullar, through FMC. Mr. 

Singh also informs that prior to FMC intervention majority of the unit owners would 

approach PSCST, a government organization in Chandigarh at a distance of about 

100 Kms from Ludhiana, and pay a significant amount for their services of designing 

the cupola. However, FMC assistance is without charge. Apart from clients at cluster 

level and national level, Mr. Joginder also carries out fabrication of cupola furnaces 

for international clients. Some of these clients are based out of South Africa and 

USA. The next logical question was what is there for Mr. Joginder in fabrication of 

DBC and whether increased demand was his only gain in all of this. In simple terms, 

Mr. Singh explains that the cupolas are normally sold by weight and the labour costs 

of fabrication of both SBC and DBC are the same. However, a single blast cupola 

furnace of 2 feet weighs 2 tons whereas double blast cupola of same height weighs 

about 3 tons. Due to the higher weight, DBC sells for a higher price but entails the 

same labour cost and hence, the margin of profit is higher in this case.  

The benefits of DBC outweigh its shortcomings and it continues to flourish and 

spread in the cluster, partly due to FMC’s initiatives and partly from word of mouth as 

was the case with Mr. Sanjeev Panju. So far about 287 DBC cupolas have been 

installed in foundry units out of a total of 800-900 foundry units in Punjab. This may 

be compared with other clusters in order to understand. It will remain to be seen 

whether this technology replaces the SBC technology and edges it closer to 

obsolescence or whether it emerges as an alternative to it.   
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7. E waste recycler: From informal to formal 
  

 

Mr. Mujeeb Qadri 
Founder & MD, Z Enviro Industries Pvt. Ltd 

 

 

Identifying an organizational innovation was difficult across all the sectors. Therefore, 

we looked at sectors where such innovations were possible. One prospective sector 

was e-waste, where the high prevalence of informal recyclers offered scope to 

identify one who has made the move to the formal sector. With this in mind, the 

pollution control board’s list of approved e-waste recyclers was consulted and 

through it, the innovator, Mr.Mujeeb Qadri was identified. 

The increasing consumerism, rapid technological changes and the culture of planned 

obsolescence have led to a new kind of waste management problem- electronic and 

electric wastes. While estimates on quantity of e-waste generated vary and are 

generally unreliable, one study by CPCB pegs India’s e-waste generation to be 

upwards of 8 lakh tonnes in 2012 and a presentation from Department of Electronics 

and Information technology (DeitY), Government of India estimates it at 10 lakh 

tonnes as of 2015(Dr.S.Chatterjee, 2015). Ten states are responsible for 70 per cent 

of total waste generated.   

The e-waste is generally classified as white (household appliances like air 

conditioners, dishwashers, refrigerators and washing machines), brown (TVs, 

camcorders, cameras) and grey goods (computers, printers, fax machines, 

scanners, etc.). The grey category is more complex to recycle as its composition is 

more toxic than the rest (Sinha, 2007).  E-waste is composed of various 

components, some that are toxic and have serious repercussions on human health 

and the environment if it is not handled properly. Grey goods such as computers 
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contains highly toxic chemicals like lead, cadmium, mercury, beryllium, BFR, 

polyvinyl chloride and phosphor compounds which can  cause devastating effects. 

While  large volume of e-waste generated implies great potential for recycling, the 

recycling industry is largely unorganized. According to DeitY, the unregulated 

segment has more than 10,000 units and handles between 80-90% of the recycling 

in the country. Formal and semi-formal (such as authorized franchisees) entities in 

the country number a mere 100 in 2015 (Dr.S.Chatterjee, 2015). The prevalence of 

unsafe and hazardous practices such as burning cables in open air to recover 

copper, primitive PCB handling methods, unsafe disposal of unsalvageable material 

and resulting leaching of chemicals/heavy metals into land/water is high. These 

practices not only expose operators and surrounding environment to health hazards 

but also results in low recovery of precious metals. For example, workers who burn 

circuit boards in open air with no protective wear to recover precious metal expose 

themselves to carcinogenic dioxins. Stripping of metals from boards through use of 

nitric and hydrochloric acid can result in inhalation of acid fumes, sulphur and 

chlorine dioxide gases can cause respiratory problems that range from mild irritation 

to severe problems such as oedema, circulatory failure and even death(V.N., 2008). 

The impact on the environment due to poor handling of e-waste is equally 

devastating. A study was conducted in two locations on the outskirts of Delhi where 

extensive informal recycling of e-waste was rampant. It found that untreated effluents 

were discharged into water bodies and solid wastes haphazardly dumped resulted in 

contaminated water with presence of heavy metals and soil whose composition had 

been altered. Exacerbating the situation was that the unregulated market with no 

oversight attracted import of e-waste from countries to be recycled in India. With the 

scale of pollution rising, the government of India took a number of steps to counter it. 

The first was in 2007 when it introduced the Hazardous Materials (Management, 

Handling and Transboundary Movement, Rules, 2007) which banned the trade of e-

waste. However, no law on e-waste handling and management was in place until 

2012. In May 2012, Ministry of Environment, Forests & Climate Change (MoEFCC) 

notified E-waste (management and handling) rules, 2011. These rules would govern 

all areas of e-waste management including collection, handling, storage and 

dismantling, setting up authorized collection centres, dismantling and recycling 

facilities etc. Central Pollution Control Board (CPCB) along with the state pollution 

control boards were made responsible to implement them. CPCB also notified a list 

of registered e-waste recyclers / dismantlers for the information of consumers. The 

state boards were also responsible for inventorisation of e-waste, granting permits 

for recyclers etc.  While the rules put the onus of management of e-waste on 

producers and bulk consumers, part of the requirement was to sell to these 

authorized handlers only. The registrations given to e-waste handlers was specific to 

their position in the value chain- for example an entity could be a authorized 

collector, dismantler (simply takes the physical components apart) or a recycler (one 

who extract metals from the components).  
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As mentioned previously, there are a very few formal, registered players in the 

country.  Hyderabad, one of the top ten cities generating e-waste in India in 2010 

had merely 8 registered entities (7 dismantlers and 1 recycler) (EPTRI , 

2011)(CPCB). One of the few registered dismantlers in the state of Telangana is Z-

enviro industries. Its founder and managing director Mr. Mujeeb Qadri has been part 

of the industry for more than 15 years. He started his business in 1999, called then 

as Famous Trading Company, which was primarily dealing with electronic scrap 

trade. It was importing used computers from China, Hong Kong, Malaysia and other 

countries. However after trading e-waste was banned in 2008, he moved to being 

one of the many informal collectors of e-waste and sourced largely from the bulk 

consumers of electronics goods in and around Hyderabad. 

After the e-waste rules came into play in 2011, Mr.Qadri wanted to implement it and 

be able to purchase legally from large players. However, there was lack of clarity in 

the procedures and requirements. He says that he participated in workshops and 

seminars conducted on the subject. He visited the state pollution control board 

numerous times to make sure he was on the right track to adopt the rules. Slowly, 

Mr.Qadri’s company, which was registered until then as a trader, began formalities to 

become a registered e-waste recycler. In 2012 they began implementing the E-waste 

management and handling rules 2011 format as a collector first, within their 

company and operated for a few months as a franchisee for one of the larger 

registered players, Ramky. Mr.Qadri says that working with Ramky gave a lot of 

clarity to move towards the next steps in the value chain- i.e. a registered dismantler.  

They obtained authorization for collection of e- waste in 2013 by the (unified) Andhra 

Pradesh Pollution Control Board under the name Z Industries. Finally, in 2015 they 

were authorized as e-waste dismantlers under their current name- Z Enviro 

Industries. Today, with a capacity of 10,000 tonnes annually, the company has a well 

established reputation. They are currently in the process of applying for authorization 

to become a recycler as well so that they can provide complete, end-to-end services 

for e-waste. “We have had a clear vision of where we wanted to go when we started 

this process”, says Mr.Qadri. They have been storing the recyclable waste (such as 

PCBs) in anticipation of the registration so they can use it in their own facility instead 

of selling it. Other products such as plastic, scrap metal etc. that they recover in 

dismantling is sold to respective dealers of those products who reuse it.  

For Mr.Qadri, however, the main driver to become a registered entity was not only to 

increase his business prospects with large scale producers/consumers but to also 

comply with the laws. “Though we can still get business without being registered, we 

chose to be formalised as we would simply like to comply with the law” says Mr. 

Qadri. He would like to do his business without the threat of the closure due to non-

compliance. His move has had positive results- his business has grown by around 

50% since he became a registered dismantler. In order to expand his clientele base, 

he has opened new offices in New Delhi and another in Bangalore, Karnataka, to 

source e-waste. He has set up registered collection centres in these locations. They 
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wait till sufficient volume has been accumulated and then transport all the e-waste to 

their facility at Hyderabad to keep logistics costs low. However this journey into the 

formal sector was not easy and a few factors played critical role in enabling his 

move.  

Challenges to formalization: During the process of obtaining the Consent for 

establishment (CFE) from the pollution control boards and applying for other 

registration formalities, they found that e-waste handling equipment, such as 

pulverizers, dismantling tables, CRT monitor cutting machines, cyclone separator, 

dust collectors/ bag filters etc. required to set up the unit were extremely expensive. 

However, on examining the equipment and their functions, he found them simple to 

manufacture. Therefore, he encouraged his brother, Mohammed Moiz Qadri, to set 

up another manufacturing unit called Green Enterprises which made all the required 

equipment in-house. This move was crucial in keeping the costs of setting up a unit 

down. Mr.Qadri says that opening an equipment manufacturing unit out of necessity 

turned out to be an unexpected windfall for the family. Green enterprise has also 

been doing well and is supplying products to other e-waste recyclers.  

 

Another challenge was navigating the numerous documentation requirements of the 

rule. Learning to maintain the documents was a tough task. However, he along with 

a few members of his team read extensively and learnt the ropes as it was essential 

requirement of the rules. Being in the regulated sector meant catering to large clients 

who are in turn expected to comply with e-waste rules themselves. Therefore, they 

provide their clients with complete end life management of electronic equipment and 

serve as a one stop cost effective solution. Their gamut of services includes 

collection, segregation, inventorization and destruction of electronic equipment as 

per the e-waste rules. In addition, as many of the clientele have sensitive information 

they also carry data destruction (in accordance with Department of Defence 

standards). Ensuring credibility is also critical. Therefore, on destruction, they also 

provide a safe destruction certificate and also help them maintain data as required 

by E Waste management handling rules 2011. In addition, they provide online 

traceability of equipment to clients via meticulous documentation during the 

dismantling/destruction process and even provide live video feed back. They also 

have a firm, zero land fill policy.  

Fig 3.1.7. 3: Dismantling Process 
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Mr. Qadri says though his organisation has worked hard towards moving away from 

the unregulated sector and though they have observed a growth in their business, it 

is not as much as it could be. They believe that competition is still fierce from the 

unregulated sector, mainly due to poor implementation of the e-waste rules. 

According to him, there are a number of bulk consumers, both private and 

government, who are flouting rules by re-selling their products even though the 

products have clearly reached the end of their life-span. Additionally, he states that a 

number of these bulk consumers (even part of the government) are able to by-pass 

compliance and sell to unregistered e-waste handlers as they offer better price. Such 

consumer behavior and poor enforcement enables the continued existence of large 

number of unregulated e-waste handlers. He believes that though there are a few 

like him who have formalized, simply notifying a rule has not resulted in major 

change in the e-waste recycling industry’s operations. 

Informal sector’s role: The city which was home to a number of IT giants and 

numerous SMEs had few localities, such as Aghapura, Nampally and Murshidabad, 

where large number of informal recyclers are concentrated. These informal collectors 

operate in narrow lanes with little to no infrastructure, taking apart the e-waste with 

their bare hands. While there are no estimates of their true number, it runs in 

hundreds is Mr.Qadri’s opinion. The competition from them is strong because there 

are several factors that favour them due to their ability to work below the regulatory 

radar. Mr. Qadri says their main advantage is that they are able to offer better prices 

to their customers for end-of-life products as their operational costs are minimal and 

capital expenditure is non-existent. The formal sector on the other hand has to deal 

with costs associated with compliance, safe disposal of hazardous material in 

TSDFs, OHS etc. apart from costs involved in setting up a unit. Mr. Qadri spent 

around Rs. 1.5 crore as capital investment to set up his unit and on an average the 

monthly operational costs are around Rs.20 lakhs. With the expenditure involved, the 

cost of dismantling is around Rs.5-8 / kg. As a result he  buys e-waste at around Rs. 

25 per kg from his customers. He estimates that given that the informal sector 

spends practically nothing (labor, dismantling equipment etc.), they are able to 

procure at around Rs.30-35/kg of e-waste from the customer- rates which the formal 

sector can simply not afford. Studies show that that Indian consumer mentality 

expects financial gains for discarding waste and this works in the favour of the 

informal sector as their offer price is better (Toxics Link, 2013).  

Second, the informal sector has already established a strong collection network 

through which they can reach both bulk generators as well house-holds. Formal 

entities on the other hand do not have the collection infrastructure to reach to small 

consumers/households. The costs of setting up such door-to door facilities would not 

be economically feasible. Consequently they are limited to large, corporate 

customers. Z-Enviro technologies, for instance, has its own business development 

team of tele-callers. They contact large scale consumers of electronics and attempt 

to convert them as consumers. As of now, they do not reach out to households. 

Therefore, a large chunk of the volume of business is unavailable to them. Mr. John 
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Robert, CEO of Earth sense Recycle Pvt. Ltd says that the low volume of e-waste 

available to the sector is the key reason for low formal recyclers. He says that the 

reason that there are only 12 recyclers in the country while there are nearly 140 

collectors/dismantlers is because it is not considered profitable. Earthsense has 

been in the formal sector since 2007 and registered with PCBs. With advent of the e-

waste rules of 2011, they have been registered as dismantlers and have become 

recyclers only in March 2016. Earth sense has installed a recycling capacity of 6000 

tonnes per annum but estimates that only 20% capacity will be utilized in this year. 

Added to low volumes is the cost involved. The cost of recycling equipment is Rs. 4 

crores for basic ones (that can extract around 8 metals from PCBs) to more than 

Rs.15 crore for more sophisticated ones (that can extract up to 15 precious metals). 

Given the unfavourable scenario, those enterprises that are registered, stay as 

dismantlers and choose to export the PCBs for recycling. The informal sector, on the 

other hand simply cannot afford investments on this scale. As that they are able to 

make profits, for now, they do not see the need to regularize. 

In addition to the above, the red tape and the documentation involved in becoming 

registered are considered too cumbersome. Requirements for registration include 

getting  consent to operate certificate from respective state pollution boards, a 

registration certificate and a proof installed capacity certificate for plant and 

machinery from the respective District Industries Centres (DICs) or any other 

approved body and for renewal of registration, a certificate of compliance to emission 

norms. In addition, records of types and quantity of all e-waste handled must be 

maintained by the dismantlers/recyclers. With most of those persons in the informal 

sector having little to no education, these requirements are looked at as major 

deterrents.    

Therefore, the strategy for the formal sector to stay competitive is to have presence 

in multiple locations and maximise volumes- a move both Earthsense and Z-enviro 

have attempted. As mentioned, Z-enviro Industries has added collection centres in 

two cities, while Earthsense has a presence in nine. Mr.Robert says that a number of 

corporates are choosing to comply and do not choose to dispose e-waste informally. 

These large corporates conduct regular internal audits to check if their vendor is 

disposing the e-wastes responsibly. Tapping this market is the best way to stay 

competitive. He hopes that going forward; more government entities/corporate 

consumers will follow such measures leading to reduced informal operations in the 

industry. 

Way forward 

This scenario is recognized by the government as well and measures are underway. 

DeitY has formed a working group on e-waste involving government ministries 

(MoEFCC), international organizations (GIZ), technical institutes (TERI) and industry 

associations. Plans are underway to set up one demonstration plant for safe 

dismantling of PCBs. However, there is still the question of funding instrument for 

more such plants to be set up in the country. The suggestions of the working group 
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include a large number of activities including engagement with informal sector, 

incentivising e-waste collection in government offices/PSUs, devising strategies to 

channelize materials from MNCs and most importantly large scale awareness 

creation. 

Mr. Qadri believes that lack of consumer awareness is a key deterrent to 

formalization initiatives and educating them should be the primary focus of producers 

as well as the government. On his part, he is engaging with various schools and also 

RWAs to educate them on the hazards of e-waste disposal, the value of the 

components and encouraging them to dispose their e-wastes responsibly, through 

authorized collectors only. On a national level too, such plans have been envisioned, 

though, once again, they are yet to be implemented. E-waste awareness is part of 

the new “Digital India Program” of the central government. The program envisages 

creating training material, identifying and engaging with training partners to 

implement workshops in schools/colleges/RWAS of ten cities and in few cities, 

conducting inventory studies. Additional plans for creating eco-parks for e-waste 

disposal are also on the anvil (Dr.S.Chatterjee, 2015). It remains to be seen if the 

measures will be adequate to tackle the toxic e-waste issues of the country.  

The government’s plan to conduct inventory studies to estimate e-waste is one of the 

most important and immediate requirements. A primary robust system of 

inventorisation needs to be established as a baseline to track the generation and 

recycling of the e-waste. Without this, it would be difficult to establish if the various 

initiatives are making a meaningful difference in the sector.  

Simply cracking down on illegal, informal entities will not only result in drastic 

reduction in processing capacities of e-waste but will also render many without a 

livelihood.  However, the sector, which employs workers that are extremely 

underpaid and are exposed to extremely hazardous environment, needs to undergo 

dramatic changes. The most feasible of suggestions that is mutually beneficial to 

both sectors is the integration of the formal and informal sectors. A paper by Toxics 

Link, a non-profit based in New Delhi, suggests a number of models where the 

unorganized sector can play a key role in collection, either independently or with civil 

society bodies, creation of dismantler cooperatives and increasing the refurbishment 

component (through legitimate routes) before supplying for further processing by 

larger players(Toxics Link, 2013). Formalization of the sector will also entail skill 

development of the workers of the unregulated sector, training in documentation and 

book keeping and finally financial support.  

This way, the unregulated will be absorbed formally as part of the value chain of e-

waste management. The paper’s recommendations are based on implementing 

these models on a pilot basis in Delhi, Bangalore, Pune and Kolkata as part of an EU 

Switch Asia Network project on E-waste Channels(Dr. Lakshmi Raghupathy MAIT-

GTZ, Unknown).Such donor funded action research projects on pilot basis can pave 

way for understanding the challenges of e-waste management and introduce 

national level policy implications for the future of the sector. In the meantime, it 
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appears that despite few successful and proactive entrepreneurs like Mr.Qadri taking 

the initiative to become regulated, the sector continues to be dominated by the 

informal sector.  
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8. Charting the millet’s comeback trajectory 
 

 

Ms. Annapurna Kalluri 

Founder, Mathesis Food Products 

 

 

As the food products sector is characterized by a large presence of women 

entrepreneurs, thus various associations like the Confederation of Women 

Entrepreneurs (COWE) and the Association of Lady Entrepreneurs of Andhra 

Pradesh (ALEAP) were approached. The ALEAP officials then provided the details of 

two innovating units – Mathesis and Rigdam foods Pvt. Ltd that were manufacturing 

food products out of millet grains. Ms Annapurna, the founder of Mathesis Food 

Products was then contacted and identified as the primary innovator as hers was 

one of the foremost ventures in millet based food products for the state of 

Telangana. 

The ideation 

In the year 2008, Ms Annapurna Kalluri, 35 decided to fulfill her aspiration of starting 

her own entrepreneurial venture in the agri-business sector. Being from an 

agricultural land holding family, she decided that this was what she wanted to enter 

into, even though the engineer cum MBA graduate had to leave her job at IBM. The 

only training in this field that she received was certificate courses from Central Food 

Technology Research Institute (CFTRI, Hyderabad) and the Indian Institute of 

Packaging. 

Processing of millets grains was one of the options she considered as they are 

grown locally in Telangana. Having known that these grains were once a staple in 

traditional kitchens of the state, she set out to find the reason as to why they were 
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not so much anymore. Studies among small consumer groups informed them that 

although people were interested in consuming these grains, ignorance about or 

difficulty in their cooking techniques were inhibiting factors.  

This implied that grains like rice and wheat are now the staple for mass consumption 

even though they have lesser nutritional content and involve more water intensive 

cultivation. Due to this “Malnourishment is not just prevalent among the rural poor 

but also among the urban rich and the urban middle class” says Ms. Kalluri. Millets 

as a food item are being gradually forgotten in urban households as they have less 

visibility in the market and are harder to cook. Being coarse grains, they require at 

least 30 minutes of cooking. Therefore her idea was to present these grains in more 

user friendly ‘ready-to- eat’ or ‘ready- to cook’ formats that can be cooked in a few 

minutes, which were previously not available easily in the market. 

 

The challenges and the helping hands 

 

At the time they had initiated work with the venture, machinery for millet processing 

and snack making was not readily available. For instance, in order to source an 

extrusion machine, many of the institutions they approached informed them that it 

would be available only at Rs.35 to 50 lakhs. She then started intensive research on 

extrusion machinery and collected literature from technical institutes such as IIT 

Kharagpur. Through these efforts, her father, who owned an agricultural machinery 

manufacturing unit managed to develop an extruder in-house through resources 

available in the factory and self-training. 

Besides this, they also received technical support from the India Institute of Millet 

Research, Hyderabad (IIMR) for the extrusion technology and for developing other 

machinery like rhythm blender and coating pans. IIMR was at the same time 

implementing a World Bank funded project for devising a value chain model for 

linking up millet producers and consumers. They had retrofitted the processing 

machinery available for rice and wheat in order to suit millet grains for various 

processes .The technology would then be licensed out to interested entrepreneurs. 

As she was undertaking entrepreneurship for the first time, she underwent a course 

in business development by attending the “Goldman Sachs Women Entrepreneur 

Program” from the Indian School of Business, Hyderabad (ISB) in 2010. 

The first products rolled out by Ms.Kalluri’s venture, Mathesis Food Products, were 

snacks- “Energy Bytes”, an extruded millet snack and millet based porridge mixes 

under the brand name Navya. 

They later diversified into products like breakfast flakes, Ragi, Bajra, Fox tail flakes. 

Even for further diversification of products, sourcing machinery was again a big 

hindrance.  Therefore, they developed a roller flaking and dehullling machine by 

improvising on machinery available for processing other grains, after a concerted 

effort of 7- 8 months.  
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Fig 3.1.8. 3:  Millet Processing Machineries 

Help also came in the form of the first exclusive national scheme on millets-The 

Initiative for Nutritional Security through Intensive Millet Promotion Scheme 

(INSIMP). Around the same time when Ms. Kalluri decided to start her venture, it 

was noticed that there was a drastic reduction in the cultivation, production and 

consumption of millet grains at the national level .Between 1961 and 2009, there was 

a dramatic decrease in cultivated area: 80% for small millets, 46% for finger millet, 

59% for sorghum, and 23% for pearl millet and a decrease in total production of 

small millets: 76% for India. (DHAN foundation, 2012) Farmers were opting out of 

millet cultivation due to less productivity, returns and demand. 

 

Thus, INSIMP was initiated by the government in 2011-12 under the Rashtriya Krishi 

Vikas Yojana to demonstrate better production and post-harvest technologies to 

bring forth increased millet production in the country. Besides increasing production, 

the Scheme also aimed to develop processing and value addition techniques in 

order to generate consumer demand for millet based food products. Through the 

establishment of centers of excellence in 3 selected universities (of which IIMR is 

one) for propagation of product development technology, entrepreneurship training, it 

offered subsidized machinery for millet entrepreneurs. 

Ms Annapurna was a beneficiary as well as contributor for this scheme. She was 

able to avail subsidy on additional machinery such as roaster and flaking machines. 

Since her unit was one of the first entities to develop specialized millet processing 

machinery, she has also became a licensed supplier of millet processing machinery 

to the INSIMP program. 

She has expanded their product line into 35 different items with items ranging from 

snacks to Ragi, Jowar porridge and upma mixes, flakes and muesli, to idli and dosa 

mixes. Most recently in 2014, they have also developed muesli composed of Jowar, 

Bajra flakes, nuts and honey with assistance in recipe formulation from the Agri- 

Business Incubation Platform at International Crop Research Institute (AIP, 

ICRISAT), Hyderabad. They support ventures that benefit farmers through providing 

incubation services in seed, farm, agri-biotech and related ventures. Value adding 

innovations based on millet grains was something they ventured into from 2007 after 

they started the NPK or NUTRIPLUS Knowledge Program funded by the A.P 
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Government whereby they started the food processing lab and related R&D. Today, 

Ms. Kalluri considers hers a successful venture due to the fact that turnover which 

was at Rs. 50,000 a month in the initial year has now increased manifold to Rs.8- 9 

lakhs a month and she owns a factory employing 25 women workers and a 

technician. 

 

But reaching this stage was not easy considering that there was almost no 

awareness on millet grains. Also, selling products through major retail chains and 

supermarkets in cities was unthinkable due to high charges for shelf space. These 

rents, running into lakhs of rupees (in addition to retailer margins), was not 

something a small scale entrepreneur could afford. They therefore set off on direct 

marketing of their products through organizing talks and awareness drives in 

schools, colleges and housing colonies, where they educated people on the 

nutritional value of millet grains. Today her products are distributed across residential 

schools, colleges, corporate hospitals and Anganwadi schools through NGOs. They 

also pitch their products at health stores across Hyderabad and online portals such 

as Big Basket. 

 
Fig 3.1.8. 4: Millet Products 

 

Participation in numerous exhibitions in an around the state, organised by INSIMP 

and the state agricultural university, Professor Jayashankar Telengana State 

Agricultural University (PJTSAU), led to her awareness creation.   

Private exhibitions were also organized by the ALEAP, Hyderabad of which Ms 

Annapurna is a member. It is a voluntary association that trains, guides and counsels 

aspiring women entrepreneurs. It also helped her network with experts in the food 

processing sector through its seminars. Her first unit was set up at ALEAP Industrial 
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estate, the country’s first industrial estate solely for women before shifting base to a 

new unit. 

Further on, she plans to set up a bigger unit matching international standards, in 

order to tap into the export market as she has identified demand from U.S and 

African nations. She envisages this to take place in another 3 years. 

State and National Scenario 

Ms Annapurna is one among the first in a growing army of small scale, start- up 

entrepreneurs who are determinedly charting the millet’s comeback story aided by 

the fact that there is an active support system supporting entrepreneurial activity in 

millet based packaged foods in Hyderabad. Not only is technology readily available 

but also the relevant technical know-how for hand holding entrepreneurs in the 

product development stage.  

At least 20-25 entrepreneurs based out of Hyderabad have been capacitated to 

manufacture/trade in millet based packaged foods due to the technology 

development and business incubation support being offered. 

Apart from the already mentioned incubation support programs, the state agricultural 

university, PJTAU has also been actively promoting millets through its Millet 

Processing and Incubation center (MPIC), set up in July 2013 to popularize millet-

based foods under the RKVY scheme for setting up incubation centers in Central 

and State Agricultural Universities. About 21 products have been developed so far 

which the center markets under its own brand name- Millet Plus. It also provides its 

products and technology to entrepreneurs interested in marketing them or take up 

production by themselves .The technology is being used by five entrepreneurs and 

15 entrepreneurs are marketing its products.  

Besides Hyderabad, cities like Bangalore, Chennai and Pune are also witnessing an 

increasing number of start-ups offering millet based snacks or even millet based 

restaurants. This rise is also being fuelled due to increasing awareness on health 

issues and demand for healthy food in convenient, packaged formats. 

According to market research reports, new product launches containing millet 

accounted for lesser than two per cent of food launches between 2010 and 2014 

while in absolute terms the number of such launches has increased by six times in 

the same period (Narayanan, 2015) 

Within the US $19 billion Health & Wellness (H&W) food products sector in the 

country, millet based snacks still comprises a negligible amount as this sector is 

dominated by products such as health food drinks, iodized salt, iron fortified biscuits 

and fortified edible oils. The remaining share of the H&W market is highly 

fragmented consisting of fortified baby foods and breakfast cereals, multi-grain / 

digestive breads, healthier snacks, low-fat & probiotic curd, low-fat butter, etc. (ASA 

& Associates, 2015).Also this sector is still dominated by bigger companies in the 
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food market who are expanding or developing on their existing product lines to 

introduce healthier variants. 

 

Other Innovators 

A few other millet entrepreneurs based out of Hyderabad who have shared their 

experiences are: 

Ind-Millet foods: This is a partnership firm owned by three lady entrepreneurs- Mrs 

Jayanthi Sathram, Mrs Dibyajyoti Borgohain and Mrs Madhavi Pomar, manufacturing 

millet-based value added food products under the brand name RIGDAM. They were 

incubates of the agri business incubation platform at ICRISAT that helped them 

develop technology for their Ragi and Jowar crispies. Technical support was also 

availed from PJTSAU. 

They have faced challenges in product development as it had to undergo many 

changes in the one and a half years of test-marketing based on customer feedback. 

Funding was another major problem, which they felt were specially faced because of 

being women entrepreneurs. Most of the funds were sourced through ‘crowd-

funding’ from relatives, apart from a loan of Rs. 6 lakhs from Synd- Mahila. 

Also since they are still at the initial stages and are unsure of market demand, they 

have outsourced product manufacturing to a third party. 

Millet bowl: This is a start-up founded by Mr. Sanjay Kumar in the year 2014 that 

manufactures millet flour, rawa, biscuits, noodles and malt out of grains like Ragi, 

Jowar, Bajra, and Foxtail.  He was an engineer before deciding that he wanted to 

start an agri-based entrepreneurial venture because he felt that a lot of societal 

impact could be created through this activity by establishing an interface between 

consumers and the producers/farmers. 

His enterprise was started and is still operating from the incubation centre of 

PJSTAU.His current market is restricted within Hyderabad and he has recently 

received an order for millet biscuits by the State Social Welfare Dept that will 

distribute it as a part of the midday meal in 134 schools run by it. 

Registering his unit and availing funds under an incubatee status, were among the 

challenges faced. As the incubated space was neither rented nor owned, he had to 

get it registered as a service firm. Moreover he was not eligible for loans from private 

or government sources as the unit did not own any fixed assets. Thus he had to 

invest Rs. 10 lakhs from his own savings. Marketing and awareness generation are 

also a big task for which he is approaching promotional agencies, besides direct 

marketing with clients.  

Fountainhead Foods Pvt. Ltd: Krishna Popurri, an electrical engineer by 

profession, wanted to do something in the agricultural sector, given his childhood 
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experiences growing up in rural Telangana and witnessing many farmers switching 

over from millets to other grains. 

Having undergone training from CFTRI, Mysore and technical support from IIMR he 

started producing Jowar porridge, Jowar pops, Jowar, Ragi and Barley flakes. 

Marketing is again a challenge he faces and as shelf space in retail stores come at a 

higher cost, he decided to go in for smaller health product chains like Patanjali. 

Way Forward 

A little less than a decade ago, millets like Ragi, Jowar or Foxtail were not a 

commonly heard of term in urban households, much less an item of consumption. 

But now, due to the efforts of an increasing number of enterprising individuals who 

believed that millets are not just a viable alternative grain but a healthier and more 

sustainable source of nutrition, households are now well aware of them. More and 

more people are going in for Ragi or Jowar made food items like breads, biscuits, 

flakes and porridge, thanks to the convenient formats they are available in now. The 

INSIMP scheme has put an increased focus on millet grains as a food source with a 

large increase in cultivated area under improved production methods in many states. 

Telangana, Tamil Nadu, Jharkand and Karnataka. Yiels gains have also been 

recorded for small millets. (D.Rao, 2015) According to the status paper on coarse 

cereals by the Department of Agriculture, the production of coarse cereals as of 

2011-12 had doubled as compared to 1965-66 due to provision of High Yield 

Varieties (HYVs), technical support services and other initiatives.  

 

Although there is a good support system existing at the local and regional level for 

promoting millet entrepreneurs, and technology and equipment is fairly accessible, 

the products developed by them are yet to catch on in the market in a big way.  

The existing frontrunners in the health or breakfast foods segment are still large 

players like Kellogs whose products like corn /wheat flakes, muesli etc are still the 

first option for consumers. This could be because of two reasons:  

 Quality and taste: Product quality in terms of shelf life, crispiness and taste may 

be better for flakes made by a bigger brand rather than for Ragi, Jowar or Bajra 

flakes. One has to look into whether the millet processing machinery or 

technology has further scope for improvement in order to match up to that quality. 

The technology has to advance from just being ‘functionally workable’ to one that 

is ‘consumer workable’. 

 Product Promotion: Innovative products also require innovative promotional and 

marketing techniques. Since the millet snacks enterprises are fairly small scale 

they cannot afford shelf space in major supermarket or retail chains where they 

can be placed next to their competitors from larger brands.  Neither can they go 

in for aggressive media campaigns. In this scenario, the effectiveness of a 
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common branding or trademark for them at a collective level can be looked into in 

order to reap the benefits of economies of scale.  

 Public procurement: Besides distribution through conventional channels, public 

procurement of such products such as through the Defence Services, public 

schools and hostels, government canteens etc should also be attempted. 

 Funding: This is a major issue for most of the entrepreneurs as loans from 

private or government sources were not easily available and they had to rely on 

own savings or avail help of family members. If they do not go in for high 

amounts of investment in fixed assets and machinery at the initial stages, banks 

are not willing to let out money for small amounts or without fixed asset 

investment. One of the entrepreneurs also opined on the lack of interest shown 

by VCs in funding low cost/investment start-ups. 

Women entrepreneurs also face major problem, as reported in availing funds. 

 Technology Development: Even though machinery and equipment for millet 

processing have been developed by a number of institutes and are now more 

easily accessible, it is still in an early stage of development. “Machinery is 

available only up to pilot level and needs to be developed for larger scale 

manufacturing”, according to Dr Dayakar Rao, scientist at IIMR. 

 Raw material procurement:  Although efforts by way of government schemes 

for incentivizing millet growing by farmers is in place, these grains are still difficult 

to procure in large quantities in urban areas. Millets are not obtainable widely at 

places like wholesale farmer’s markets and other such places. “Yield per hectare 

of millet grains is also low as compared to rice and wheat, and is a major 

discouraging factor for farmers to grow these”, as observed by Sanjay Kumar, 

founder of Millet Bowl. 

 Policy Relook: There is a need to analyze the impact of the slew of millet 

promotion measures and policies that were rolled out such as INSIMP in order to 

analyze their impact and bring in improvements.  The fact that some of the 

beneficiaries were not satisfied with the machinery supplied by the vendors and 

there were delays in processing of subsidy, was an observation shared by 

scientists at IIMR and PJTSAU 

 

INSIMP today has been subsumed under NFSM during 12th Five Year Plan 

(2012-17) with new targets of additional production of food grains of 25 million 

tons of food grains comprising of 3 million tons of coarse cereals by the end of 

12th Five Year Plan. 
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9. IT SMEs and product development innovation 
 

 

Mr. Sekhar Surabhi 

Founder & MD, Calibre Technologies Pvt. Ltd 

 

 

CAPSULE, an association of service providers in Hyderabad was the first point of 

contact to identify an IT innovator. The association president highlighted the 

strengths of being an innovative and successful software product developer and 

highlighted three successful entrepreneurs (including himself). One of them was 

identified as the primary innovator, Mr.Sekhar Surabhi. Two more similar 

entrepreneurs were also interviewed to understand the diffusion of innovation 

through Mr.Surabhi and to understand the eco-system.   

 

Sekhar Surabhi, the founder and MD of Calibre Technologies Pvt Ltd. is a quiet, 

unassuming person.The fact that he heads one of the three successfully 

implementing quality control solutions companies for the life-sciences around the 

world which is could be drawn out half way through the interview. His quiet 

perseverance and faith in their product has brought his company to its exiting 

heights. 

 

Surabhi did not start out as a purely tech-savvy entrepreneur in the 2000s. The first 

decade of his career was with an analytical instrumentation company as a service 

engineer. The company made chromatography and spectroscopy instruments for the 

pharmaceutical industry. He then worked for five years in a pharmaceutical testing 

laboratory which undertook contract research for larger pharmaceutical companies. 

Here he became familiar with the regulatory requirements of the industry.  
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Fig 3.1.9. 2: Calibre LIMS Quality Control Structure 

These experiences together helped him identify that industry requires automation 

software which will eliminate errors and avoid regulatory non-compliance penalties. 

However the software used in pharmaceutical industry itself would require tobe 

compliant. In the late 1990s, all computer systems that store data which is used to 

make quality decisions or data which will be reported to the US-FDA required to be 

compliant to a slew of norms under 21 CFR 11 (21 code for Federal Regulation, part 

11). The regulation is to ensure that electronic records and signatures are 

trustworthy and tamper-proof. In line with these regulations, the company’s flagship 

product, CalibreLIMS (Laboratory Information Management Systems) was rolled out.  

 

CalibreLIMS automates the quality control division. Quality parameters at the sample 

testing level are critical in the pharmaceutical industry. A sample from every 

production batch requires going through various phases of testing and the results 

stored for future reference. Despite having a number of protocols in place, manual 

errors tend to occur leading to serious regulatory breaches. CalibreLIMS was a 

product which helped avoid this. It enabled complete automation of the entire QC 

workflow process, identified mistakes in 

protocols and implemented course 

corrections. Mr.Surabhi says that a 

company cannot skip a regulatory step if 

it installs their software. Additionally, the 

product was based on web-technology. 

This was important as validation of 

every computer system under 

CalibreLIMS was a requirement under 

21CFRpart11. While other technologies 

(such as client-server based ones) 

would take upto 18 months to implement 

the extensive validation process, web technology, which was centralized, could 

complete validation in 8 months. This cut product cost by 50%.  The web-technology 

also had multi-tiered architecture which enabled it to seamlessly integrate with the 

existing ERPS, allow upgrades without interruption and was low maintenance.  

 

Team support 

 While Mr. Surabhi’s knowledge of the industry regulation was instrumental in 

product development, however his core team of 6 or 7 persons also played a key 

role in the formative days of the company. Mrs. Aparna Surabhi, wife of the 

innovator, says that the credit for the technical development of the product based on 

the input by the founder was to be given to Mr. Ravi Kumar, who continues to be 

associated with the firm as its technical director. 

 

An enabling market 
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Yet another key factor in enabling their success was the good network the innovator 

had with the market, especially in the quality control field. This was possible due to 

his interaction with them as the manager of analytical instruments firm that supplied 

to pharmaceutical companies. The Quality Control manager of Dr. Reddy’s lab 

allowed a kind of beta-testing possibility in one of their labs. As the first customer of 

the software, one unit of Dr. Reddy’s availed the product on a quarterly licence basis 

as a service (at a low cost of Rs.25, 000/quarter). The QC team of Dr. Reddy’s 

provided a lot of feedback to further optimise the product. Though the license was for 

a year, Dr. Reddy’s purchased the full product on its satisfactory performance after 

three quarters. The acceptance of his product by one of the market leaders in the 

pharmaceutical industry was yet another key factor in enabling successful 

commercialisation of the innovation.  

 

Evolving innovation profile 

 The Company now offers products for all segments other than quality control for a 

pharmaceutical company, all of which are compliant with the 21CFRpart11 norms. In 

addition to their flagship CalibreLIMs software, in 2010, they began developing 

another product called CalibreBRM (Batch Record Management). This enables 

electronic management of documentation from the preparation phase to the release 

of the product. Mr. Surabhi says 25% of their current revenue is from this product. 

This product was officially launched in 2012. Simultaneously, CalibreQAMs (Quality 

Assurance Management) was also developed and rolled out in 2013. This product 

enabled automated implementation of Good Manufacturing Practices (GMP) 

required by regulations.  The product also enables generation of required documents 

to regulatory authorities (be it FDA or WHO).  They have also introduced a 

CalibreDMS (database management system) that creates a centralised repository for 

their software. All of these products can be integrated to enable paper-less 

communication flow between various departments (production, QA, QC) within a 

pharmaceutical company.  

 

One of the main reasons for automation options to be popular is its cost efficient 

nature.. Surabhi says, on an average, pharmaceutical companies generate 80 pages 

of document in quality control for every sample they make and a typical firm is likely 

to make 2500 samples a month as part of its manufacturing process. Regulations 

require the documents for a sample to be available for a period of ten years which 

has led to the companies building infrastructure just to function as storage facilities. 

Based on this, he estimates that the cost of storage for a single page of document 

for a product is $30. This critical cost is completely cut with Calibre’s new product.  

All of these initiatives have resulted with the company’s market expanding leading to 

healthy growth in turnover. From making a turnover of Rs.4 crore in 2009-10, the 

company made a turnover of 13.6 crore in 2014-15.  

 

Today, Surabhi says they currently enjoy 80% of the market share for the product in 

India and provide employment to nearly 200 persons.  Their only two competitors are 
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global players and not based in India. In 2007, they entered the US market as well 

and have 10 clients in the country. Recently they have new clients from China (one) 

and Europe (three).  For Calibre, being an IT product company for the 

pharmaceutical industry means being part of two constantly evolving industries. They 

continue to introduce new innovations based on the new regulatory regimes. Surabhi 

says the next regulation coming up in the US markets is quality metrics. Under this, 

companies will be requested to generate a Quality Index (QI) comprising of pre-set 

measures to the regulatory agency that will allow it (the regulator) to thoroughly 

evaluate the company. Generation of every QI can cost the companies around 

$60,000. They are looking to implement a product that will enable quick generation 

of QIs at lower costs. For Calibre, there is no going back. With his business 

prospects growing they are expanding and building new premises that can hold 350 

employees.  

 

What sets these early innovators apart? 

There are two primary factors for success that stands out in the case of Calibre. One 

is the strength of the firm in their knowledge of the selected domain, in this case 

pharmaceutical industry and its compliance norms. Second is using the right IT 

architecture, in this case web technology, for their product.  

 

Interviews with other entrepreneurs in the sector follow a similar vein. Vijay 

Venakatesh, of Syscon Cronus, a low cost ERP product targeted at SMEs also 

attributes his success in his ability to understand the client and his business process. 

His product caters to the manufacturing industry. He says that more than a IT 

product provider, in many instances he acts as a business consultant providing 

suggestions based on his knowledge of the industry to improve his client’s business 

process. This has been the key to his success. Additionally, his clients are small 

SMEs who are looking for low cost solutions. Therefore the technology chosen was 

hybrid-cloud (cheaper than pure cloud) and his product has simple functionalities 

which, he is confident, is all his SME clients require. He says his product cost is 1/5th 

than that of the large ERPs that are currently in the market. He has assessed the 

needs of his target clientele well and is also doing successfully in his 20th year.  

Similar point of view was expressed by a relatively new entrepreneur, Ashish K of 

Infiniti Tech Labs whose speciality is packaged solutions for the pharmaceutical 

industry. He, like the other entrepreneurs, believes his USP is knowledge about the 

pharma-sector needs and developing a quasi-product to meet it. Companies like his 

are a bridge between the industry sectors and the product developers. His innovative 

concept has paid off- he says that the demand is so high that his company’s revenue 

has grown at 50% year on year since he began. He currently employs 78 full time 

staff, almost all of whom are technically qualified. 

 

Indian IT sector and share of SMEs 
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The Indian IT (across all segments) sector’s share of the country’s GDP was 8.1% in 

2013. In contrast the MSMEs manufacturing segment alone contributed to 7% of the 

GDP (while the sector as a whole contributed 37.5%). The sector is the largest 

private sector employer, providing jobs to 3.1 million persons in the country. The total 

revenue generated by the sector in 2014 was USD 118 billion, an increase in CAGR 

of 13% from 2010. 38% of the total services exports from the country was from the IT 

sector. The exports, mostly of services, accounted for 73% of the total revenues and 

grew fastest, at a CAGR of 13%, from 2010-14. However, domestic revenues grew 

at a slower CAGR of 7% during the same period.  

The sector is broadly divided into four categories: 1) IT services, 2) business process 

management (BPM) (Such as BPO/call centre) 3) software product development and 

engineering, research and development (ERD) (such as CAD/CAM, embedded 

software services) for engineering industry 4) hardware. The revenue of the IT 

services has steadily increased at a CAGR of 9.3 % from 2012-14, while software 

product development and ERD also registered an increase of 7.3%. The IT services 

segment contributed to 54% (USD 64 billion) of the total revenues of the sector in 

2014. The software product development and ERD accounted for 15% (USD 17.9 

billion) of total of which the product segment alone constituted around USD 2 billion 

(Anon, 2014).  

The last year (2014-15) has seen a tremendous jump in the growth of the industry 

and of the products segment. NASSCOM estimates that in 2015 the total revenues 

was USD 146 billion and the software products segments accounted for USD 6 

billion. The driver for growth of the product segment is the proliferation of mobile 

devices, cloud computing and higher uptake of IT by small and medium businesses 

(NASSCOM).  

While share of SMEs and their contribution to total revenues in the manufacturing 

industry is substantial, the scenario is inversed in the IT industry. The top 11 large 

scale players contribute to 40% of the total revenues while the mid-sized segment, 

comprising of 120-150 players contribute to another 35-30% of the revenues. Only 

10% comes from the SMEs whose number can range anywhere between1000-2000. 

The final 10% is from more than 10,000 or so start-ups across the country. 

Hyderabad IT sector’s distribution also reflects the Indian context. HYSEA- 

Hyderabad Software Entrepreneurs Association represents 10 -15 % of the total 

number of IT companies in the cluster. However, according to Ravi Rao who leads 

HYSEA SME forum, the member companies account for nearly 80% of the revenue 

from the cluster. HYSEA also believes that estimating the total number of IT 

companies in the cluster is difficult as there are a number of very small start-ups 

which have come up but are not accounted for. According to the Software 

Technology Parks of India (STPI) website, there are around 427 companies in 

Hyderabad but he says it is likely that another similar number of companies exist 

unaffiliated to any industry or government body in the cluster.  
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Growth prospects 

The software product industry is slated to grow substantially.  According to 

NASSCOM, going forward, the product segment is due to enter into a “hyper” growth 

phase. Based on a study they had done on the sector, small scale start-ups have 

begun to increase dramatically with around 680 new companies in 2013. Aiding the 

start-up friendly eco-system is investor’s interest: the association says that there are 

around 70 active venture capital companies and private equity investors and around 

62 angel investors (Business Standard, 2014). An industry think tank called ISPIRIT 

(Indian Software Products Industry Roundtable) agrees with the prediction. 

According to their report, the domestic market for the product sector is set to grow at 

14% in the coming year, which will drive growth substantially. However they say 

growth is possible only if a more conducive policy is purposefully drafted to enable 

growth of the sector.  

Challenges faced by the IT SME sector 

While the IT industry on the whole has been crafting a healthy growth story for itself, 

its SME segment and within that, the product manufacturers have little to no support 

through government policies. There have been a number of initiatives by the 

government. One was setting up of Software Technology Parks (STPs) scheme, 

where companies had benefits such as exemption from payment of corporate 

income tax upto 2010-11, reimbursement of sales tax (STPI, 2015). Another was the 

SEZ (Special Economic Zone) scheme that was enacted in 2005. It aimed to reduce 

procedures, exemption from income tax for export profits on a tapering basis, 

exemption from central sales and service tax etc. However, the benefits are 

applicable to mid -sized and larger players only and that getting space in IT hubs is 

extremely difficult for small players. The minimum space that is allotted is 2000 sq 

meter- which is too much for an SME. As a result, SMEs are scattered and are 

located within the city limits as well.  

Though there was a state IT policy (unified Andhra Pradesh State IT policy 2009-

2015), the implementation was poor. One incentive in the policy was 100% 

reimbursement of stamp duty on first transaction for small scale software product 

manufacturers. However, Calibre was not able to recover that in spite of being 

eligible due to the endless bureaucratic requirements and the added complication of 

the state being bifurcated.  

Another area that requires policy intervention is providing skilled workforce. There 

are insufficient numbers of well-trained/industry ready IT/Computer Science 

engineers in the market.  There needs to be a thrust in skill development in 

engineering schools and emphasis on the IT industry rather than the popular 

branches (such as electronics and communications). Despite the presence of more 

than 60 engineering colleges in and around Hyderabad, their quality of the workers is 

poor. Additionally, with demand for IT/computer engineers being on the rise, 

absconding employees are a major problem in the sector. 
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On the whole, Surabhi says that the government does not have the calibre to support 

innovation. The industry believes that most times the pace of its technical growth is 

too fast for the policies formulation of the government, which more often than not, 

tends to play catch up. A classic example of poor policy and regulatory planning is 

the dual taxation of software products. There is ambiguity in the categorization of the 

software product industry as a service or as goods. As a result of lack of clarity, the 

industry pays both Value Added Tax (applicable to goods) as well as service tax. 

Such dual taxation is detrimental to growth of the domestic industry and is prompting 

companies to move their registered offices overseas.  

The need for stronger networking, meeting common goals and addressing common 

problems and knowledge exchange platforms through industry associations was 

highlighted. For instance, HYSEA does not have a functioning secretariat or 

infrastructure and most meetings are held in office bearers premises. Aparna 

Surabhi says that one way HYSEA or similar associations can be useful is through 

having a system for blacklisting absconding employees.   

Finance from banks for IT SMEs is another critical area highlighted by the 

entrepreneurs. The industry is not favoured by bankers because of the perceived 

lack of assets in the industry. Mrs. Aparna Surabhi says that the intangible software 

products do not make for good collateral. She says they can get funding for 

infrastructure but not towards the software development. This was especially a 

challenge 15 years ago when the company began. The Surabhis sold their house to 

fund their company as the banks demanded liquid assets as collateral. Now 

however, with the track record established, banks are forthcoming. This continues to 

be a challenge for small start-up. Additionally, given their narrow industry/domain 

focus, venture capitalists also view it as a high risk. This results in them relying on 

internal cash flows most of the time.  

Bottom line 

However, while a number of government initiatives can provide a smooth ecosystem 

for the operation of the industry and enable a healthy growth eco-system on the 

whole (such as reduced rent costs, better IT infrastructure, uncomplicated tax regime 

etc), but for the IT SME product sector, the individual/founding team’s ability to 

understand an industry domain/sector and to suggest a product on the right IT 

technology is the key differentiator that is propelling innovation. 
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10. Serial innovation in textiles by Asia Hosiery Mills 
 

 

Mr. Sharad Bhatter 

CEO, Asia Hosiery Mills Pvt. Ltd. 

 

 

West Bengal has a long and flourishing history of hosiery manufacturing. In fact, the 

advent of hosiery industry in India started with the setting up of the first unit in 

Calcutta in 1893 (Sharma and Saini, 2001). Since then, the industry has gone 

through many ups and downs in more than a century long past. The long journey in 

search for an innovator who had adopted a ‘new or significantly improved product 

(good or service), or process, a new marketing method, or a new organizational 

method in business practices, workplace organization or external relations’ (OECD, 

2005)  in the last 5-6 years began from the Bengal Hosiery Manufacturers’ 

Association office in Bipin Behari Ganguli street.  

The office, situated in the first floor of a dilapidated 

building, which had seen better days should have 

been an indicator of the current status of the 

hosiery industry in West Bengal. According to the 

secretary, Mr. Subir Mukherjee, the glory days of 

West Bengal textile, and hosiery in particular are a 

thing of the past. Currently, the industry is a 

struggling industry, with many of the older units 

(second or third generations) finding it extremely 

difficult to stay afloat, and unable to give up since 

this is all they know. Yet, he is optimistic of a change, and aspires that the coming 

days will bring hopes to the industry.  

 

 

Fig 3.1.10. 7: Different Promotional 

Products and Designs 

Fig 3.1.10. 6: Bengal Hosiery Manufacturers' 

Association Office 
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He gave special emphasis on the need to diversify into the export market, 

specifically tapping into the African and South American hosiery markets. Earlier, the 

Calcutta cluster was known for excellent manual craftsmanship and artisanship in 

this sector, but the advent of technology brought new and advanced machines which 

aided in mass production and bulk sale. The local markets gave way to integrated 

national and international buyers, and the units which could not adapt to these 

changing conditions were left behind. 

 

Fig 3.1.10. 8: Third Generation Unit with Outdates techniques, Old Machines and Large unsold inventory 

After visiting quite a few such units and speaking to unit owners who admitted to the 

struggles of making ends meet in their business, it was found that there were three 

main reasons for the present conditions of the units. Firstly, availability of loans is a 

big issue here. Very few people have had successes in acquiring loans for upgrading 

their machineries. The fault doesn’t only lie with the financial institutions. Mr. 

Mukherjee said that many micro and small units do not show the correct balance 

sheets to the banks, which leads to cancellation of their loan applications. Secondly, 

the new generation (children of the unit owners) is not interested to carry forward the 

business as they find it less profitable and lucrative and thus the present owners are 

not willing to invest time and energy to revive it. Thirdly, there is a significant lack of 

trust among the different unit holders and therefore there is unhealthy competition 

among themselves within the region. The will to collaborate, to collectively find 

solutions and adopt new strategies is missing.  

After encountering these cases of inactivity to modernize and innovate, we were able 

to find a unit which had diversified into a new product of customized hosiery items. 

And during the course of our interview, we found out how he had overcome the three 

limiting factors mentioned above. 

The innovator was Mr. Sharad Bhatter, a 55 year old CEO of Asia Hosiery Mills Pvt. 

Ltd. The main activity of the firm is manufacturing of hosiery and knitted garments. 

The firm is a micro unit with an annual turnover of approximately Rs. 3 crores. Mr. 
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Bhatter is a graduate and his area of expertise is overall management and day to 

day looking after the factory shop floor. He has attended many seminars related to 

the whole knitwear manufacturing process, with the latest one being Knitcon 2015. 

He is the current treasurer of the West Bengal Hosiery Association. His unit does not 

have any international clients but has a large grip in the domestic markets, covering 

many states, a few of which are West Bengal, Delhi, Madhya Pradesh, Maharashtra 

and Odisha.  

Need for the Innovation 

The main reason why he felt the need to innovate was because he needed to survive 

in the business. Due to heavy competition because of the assimilation of corporate 

giants such as Jockey, Rupa and Lux, he felt the need to diversify into promotional t-

shirts and also step into yard agency business and outsourcing manufacturing. His 

diversification into the market of providing promotional t-shirts for various industries 

(telecomm, petrol companies etc.) started about 5 years ago in 2010. Not only that, 

due to the low availability of demand, he shifted to supplying yarn to big 

manufacturers. He has now developed a business model which thrives both on in-

house and outsourcing in equal proportions. He knits yarns into fabric, both at the 

unit as well as outsources it in equal quantity (50 percent in-house and outsourced 

each). Similar is the case with cutting and dyeing/bleaching, which is also partially 

done (50 percent) in his unit and partially (50 per cent) outside, as per the 

requirement of the buyers. However, he completely outsources tailoring, and then 

once the finished product arrives, he packages and dispatches it. 

 

Fig 3.1.10. 9: Finished Items waiting to be dispatched 

He is very particular about the quality of the products that are sold under his brand, 

and thus physically verifies by visiting the mills before outsourcing any work. Not only 

that, he also finances machines to ensure utmost quality control, for example, 

bleaching and dyeing are computer controlled, and not manually done. 
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Ideation and Execution of the Innovation 

Since he has been in the business for more than 2 decades and knows a lot of big 

manufacturers, it was a natural choice to shift into supplying yarn to them when they 

were unable to incur profits while manufacturing complete finished products. By 

being job workers for the big firms, the Hosiery Mill was able to significantly improve 

their skill sets, as well as gain technical know-how, as the risks associated with 

production became a lot less. This is because now they do not have to find clients of 

their own. Rather, they became suppliers, and produce only as much as the 

manufacturers’ demand. So, they got the surety that whatever they produce will be 

sold. This gave them the confidence to improve their knowledge set.   

However, the other significant innovation involving diversifying into promotional 

hosiery happened by fluke. In 2010, Mr. Bhatter’s son had gone with a friend for a 

meeting at Airtel’s Calcutta office. Over the course of the conversation, Airtel 

mentioned it was looking for a seller for customized bags for its customers. Mr 

Bhatter’s son, who was about 30 years old at that time, jumped at the opportunity 

and said he would be willing to make them. From that one order of bags, which was 

delivered with success, came orders of promotional t-shirts for Airtel, which soon 

spread to other telecom companies like Vodafone and Idea. From the telecomm, 

through word of mouth, they soon diversified into restaurants, school events, IPL 

matches, and other PSU sector companies. This new product, which initially just had 

a 2 per cent share in the net sales, now increased to 50 per cent by 2015-16. Mr. 

Bhatter claims that this has only been possible due to the enthusiasm of the younger 

generation who are invested to drive the unit towards success in new things. These 

branded products can have printing, embroidery as well as acrylic designs, and there 

is dedicated team of designers who 

customize the designs as per the buyer’s 

needs. Unlike the other products, they 

also take about 10-20 percent advance 

for making promotional products. One of 

the USPs which has given such success 

to the unit in this area is their assurance 

on ‘commitment’. They do not default on 

either time or quality. With 35 years of hands on experience and networking in the 

market, Mr. Bhatter is also in a position to outsource work so as to ensure best 

quality delivered within the stipulated time. Diversification of the market into 

promotional material is a decision for creating niche and ensuring long-term 

sustainability. 

State Scenario of Hosiery Industry 

Since the first hosiery mill started in Khidirpore in 1893, the sector flourished till the 

late 1970s.In the year 1978, labour related problems and about 150 days continuous 

strike forced the exporter – manufacturers of Kolkata to shift their production centers 

Fig 3.1.10. 10: Different Promotional Products and Designs 
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to South India, especially Tirupur.  Another such incident was the 94 days strike of 

1984 which forced the large manufacturers mainly capturing domestic need to shift 

from Kolkata again. However, in the recent years, the sector has seen a marginal 

growth. In the last four years, there were 180 MSME units set up, covering many 

districts with an investment of Rs 55,740 crore, generating employment of 4.56 lakh 

people in the MSME sector (Economic Times, 2015).  

Although there are a lot of advantages that can be tapped into to improve the hosiery 

sector in Calcutta, and a long standing history of the cluster, however there are a lot 

of challenges that innovators and other enterprises face in this area. 

Mr. Bhatter said that there is a dearth of funds from the central and state 

government. And even basic facilities that are needed to run a mill, such as licensing 

and permission for road transport of raw materials and finished products, as well as 

electricity are delayed because of this. Also, just like all the other SME units in 

Calcutta, they are also functioning with a very low profit margin. There are 

managerial and labour related issues also to deal with at the mill. There is a lack of 

skilled labour. In order to make profits, according to Mr. Bhatter, a mill requires to 

produce at more than 85% of the production capacity; anything less than that is 

either loss or just breakeven. The stringent government regulations (he currently has 

to renew 30 government regulatory documents) also take up a lot of time and 

resources, and should also be made easier to work with.  

The main problem with most of the SME units in Calcutta is loss of their domestic 

market due to the arrival of big corporate giants. As Mr. Asit Pal of JB Industries 

mentioned, due to the lack of security of demand, 

most of the micro and small units are afraid of taking 

loans because they are not sure if they will be able 

to repay it. Mr. Banerjee of Sreepati Hoseiry Mills 

Pvt. Ltd also spoke of the same problems, and 

mentioned that he has taken up job-work for the 

bigger manufacturers because he doesn’t have the 

resources to buy the expensive machineries that 

keep getting upgraded every year.  

There are more than 2,500 hosiery units in the state, with some big names like Amul, 

Lux and Rupa, but almost 90 per cent of them are SME hosiery units that mainly 

cater to the domestic market. Despite the recent meltdown there had been no 

shutdown, but overall earnings were low, because of low productivity. 

The only way forward according to most of the stakeholders is to replicate what 

Tirupur is doing, and find an export market in African and South American countries. 

However, without poor government support, that will be a difficult task, and the 

sector is doomed to fail is a common consensus among the mill owners, as well as 

the Bengal Hosiery Association. 

 

Fig 3.1.10. 11: Quality Check and 

Packaging Area 
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Innovation Adoption Status 

More and more units are starting to supply semi-finished products to the big hosiery 

manufacturers, instead of producing fully finished commodities. One of the main 

reasons for this is that they do not have the desired equipment, which are expensive 

and need periodic upgradation to compete with the large industries. In this regard, 

the product innovation, in terms of downscaling, and focusing on only one key 

aspect, in which they intend to specialize has been diffused in a lot of units. 

However, the reason is basically the lack of profit and market capture. 

Government Support Systems 

Although the government had announced the creation of a textile park, which would 

facilitate the SMEs in Kolkata to improve their productivity and profits way back in 

2009, not much has been done in this regard. The alleged park, with a budget of Rs 

100 crores is scheduled to come up at Howrah district, 6 km from the Kona 

Expressway on the Delhi Road, developed by the special purpose vehicle (SPV), 

West Bengal Hosiery Park Infrastructure Limited (WBHPIL). It is expected to 

generate more than 20,000 direct and indirect jobs, besides promising state-of-the 

art training and manufacturing facilities to more than 250 small and medium units. 

The 125-acre textile park is thus being developed as a special cluster zone, 

modelled on Tirupur in Tamil Nadu, which houses the country’s largest hosiery and 

textile cluster with annual exports worth Rs 10,000 crore. 

K B Agarwal, president of the West Bengal Hosiery Association, the nodal body of 

small and medium hosiery units in Bengal, said, “We have already purchased 325 

bighas of land. Over 200 small and medium size units have already booked plots 

inside the park at a cost of Rs 22 lakh per bigha. Only 10 per cent of the land 

remains unoccupied, and it can house 10-20 units more.” The association is not 

worried about registrations for the remaining land. So far, only 10 per cent of the total 

number of existing units in the state have found place in the park. When fully 

operational, which it is expected to be by the end of this year, the park will house a 

total of 250-300 SME units (Williams, 2009). 

 Kolkata requires a lot of support, both technical and financial in order to make it 

compete with the other developed clusters such as Tirupur. Government policies and 

schemes must address the lack in the infrastructure and training. Labour productivity 

is low in West Bengal because of lack of training. There is also need for separate 

training and manufacturing facilities for skilled and unskilled labourers. 

Another focus area must be the availability of proper exit strategies for dying units 

which wishes to shut-down gracefully, instead of continuing on a path of no or low 

profit making units. Just like the fact that today many IT companies, especially start-

ups have the option of exiting the market if they realise that their product or service 
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isn’t a feasible commercial product, similarly old textile mills, who neither have the 

financial capacity to upgrade their machineries nor the will to find innovative 

solutions for the sustainability of their units, should be given an option to exit the 

market. 

Although, the state government officials recognize the textile and garment industry 

as a sector which requires their undivided focus, since they have the required 

manpower and skill, due to a rich heritage of units in Kolkata, however most of it is 

only in pen and paper, and not being actually implemented. There are plans to set up 

eight textile parks within the next five years to meet the target of creating 10 lakh 

jobs from this sector alone, for which the state government is in talks with the Central 

textile ministry. 

However, talking to the Textile Association secretary, it was clear that none of this 

has been implemented. In 2015, the Chief Minister, Mamata Banerjee also 

announced that the government has initiated a plan to invest over Rs. 26,000 crore 

for the development of MSMEs in textile sector, along with formulating a new textile 

policy for the state.  

Thus, the policy proposals and recommendations made by the state government 

must be implemented to ensure that the cluster is getting the much needed help. In 

this regard, the central government can take the role of a supervisor to ensure that 

the technical and financial aid is properly reaching the hosiery units in need.  
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11. Making sense of Big Data- a software solution by Ideal Analytics 
 

 

Mr. Sanjoy Chatterjee 

Founder, Ideation Technology Solutions 

 

 

Mr. Sanjoy Chatterjee, a 41 year old founder of Ideation Technology Solutions is an 

innovator in true sense. The main activity of his firm is software product development 

mainly in business analytics. It is a research oriented niche firm with highly skilled 

employees, with an annual turnover of approx. 12 crore. Mr. Chatterjee holds a 

Master’s degree from IIT-Kharagpur and is involved in this field for more than 15 

years now, running his company for the last 5 years. 

He believes in being abreast with the latest innovations in the ICT sector and in the 

last 2 years has attended approximately 20 fairs and exhibitions. Mr. Chatterjee is 

also a regular invitee guest for delivering lectures about the product and services his 

firm offers, with a special focus on the future prospect of Analytics in Business. They 

actively participate in Indian conferences and those in Europe on Analytics, Business 

Intelligence and Big Data circles. They gained a reputation in the Health Care sector 

in Europe, India and  US and conduct regular training sessions and workshops in 

cities across Europe and India. These workshops deal not only with their tool 

proficiency but also provide solutions on vertical lines of businesses. Mr. Chatterjee 

is also a committee member of NASCOMM Analytics, which is a premier trade body 

as well as the Chamber of Commerce of the IT-BPO sector of India.  

The existing markets of Ideation Technology Solutions is very diverse, ranging from 

SMEs to large product and service companies who want to optimize their ROI 

(Return on Investment) on every transaction and create new spaces for their 

services. Their flagship product called Ideal Analytics (which will be discussed in 
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details later) has a ready market in Europe, South Asia and Australia, with recently 

made strategic entry into the US market as well.  

India's information and communication technology industry (ICT) has been among 

the fastest growing in the world since the last two decades (Bartolome, 2014). Indian 

IT industry has built up an enormous confidence for itself in the global markets. India 

is considered as a pioneer in software development and a favourite destination for 

IT-enabled services. From 2000 to 2004, the Indian economy grew at a staggering 

rate of 6.2 per cent, and ever since then has grown at an average annual rate of 8 

per cent (Dahlman 2007), becoming “the world’s leading exporter of software 

services” (Gregory, Nollen, and Tenev 2009). The 2013 Global Information 

Technology Report cited 1,117,753 jobs created in South Asia by digitization with 

India responsible for the larger portion of that. 

From the known quarters of IT and IT services, in which India has made its own 

identity, the country now is moving at a sprint rate becoming a product development 

and business research and innovative solutions arena with a very confident and 

triumphant step in the business analytics and big data field. The business analytics 

field is poised to grow at eye-catching rate of more than 3 times in a year or two. 

State Scenario 

West Bengal is considered as a state with high intellectual capital and thus has a lot 

of potential to emerge as one of the most attractive investment destinations for the 

Information Technology sector. Although, West Bengal was a late starter in this 

sector and presently contributes only about 2.6% of India’s software turnover, 

providing employment to an estimated 1,00,000 persons, concentrated in the Kolkata 

metropolitan area, a well-planned and effective strategy would encourage additional 

investments to revitalize and tap the talent of home-grown entrepreneurs in the small 

and medium sectors and to enable the spread of the industry to Tier II and Tier III 

locations, which would have a positive impact in the social and economic lives of a 

larger community of citizens (Govt. of West Bengal, 2012). 

According to Mr. Chatterjee, although policy does play an important role, ICT is a 

sector where the products are designed for a global market, and only domestic 

policies do not make a significant impact as in other sectors. According to him there 

are three main areas which must be the focus of policy, namely ease of opening 

start-ups, relaxed tax structures and legal ease of doing business. 

Although the West Bengal government has a very favourable policy which includes 

tax benefits, 30 per cent reduction in rent, subsidized electricity bill and 50 per cent 

PF reimbursement, but the focus must be on the outreach of these policies. Another 

good policy initiative is the creation of a good incubation center. We can take 

pointers from Ireland, which has the best incubation center in the world, followed by 

Malaysia. The reason why our policies and incubation programmes aren’t very 

effective is because of two primary reasons: 
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1. Multiple policies that confuse people. 

2. Low policy outreach. 

Another weak policy aspect is Intellectual Property laws and the ease of filing and 

processing patents, specifically for Information Technology Intellectual Properties. 

 

What is Data Analytics? 

Data Analytics is a special type of Business Analytics that 

 Delves into the raw  data, uses them in the same way as the numbers 

 Finds the hidden and implicit relations within the data and of the data that has 

evolved from the properties of the data 

Till this age, the meaning into the data is imposed through exogenous relationships 

or relationships that has been formed intuitively or from the epistemological studies. 

Today, the meaning is emerging empirically, from the data within, depending on the 

data and not dependent on extraneous business meaning.  This is how the concept 

of data mining has evolved ever since it came into existence. Data is out there, 

always being generated in every change or transaction of event, they are generated 

in numerous linkages with other data. Capturing the right and relevant data in this 

sector has been a problem for long, the industry has made leaps of paces in this 

sector and still finds only a miniscule has been done. It would be pointless to strive to 

encompass the entire gamut of such needs as the need is emerging and fleeting in 

terms of varieties and content. The more prudent approach would be to run along, to 

make a tool that is open and can run along with the changing and increasing need 

and yet not needing a structural change to cope with the new. 

The innovation of Cloud as a solution, Cloud-as-a-Service [ClaaS] has facilitated the 

present industry and the user community especially the analyst-world to comprehend 

a smarter and slicker way of solving the problems of the industry. IDEAL-

ANALYTICS [IA] is a well-researched product going through the meticulous regimen 

of Research engineering and Research methodology covering all these implicit and 

explicit needs of the Business Intelligence sub-sector that offers the best and 

smartest experience in Cloud computing by providing Analytics-as-a-Service [AaaS]. 

It is not a fixed structure- it is an open aid to assistance in analysis. 

Details of Innovation 

Ideation Technology Solutions with its flagship product Ideal Analytics enables 

customers to deal with their business in their own perspective with their own vision-

mission-viewpoint concept giving their business the necessary data science edge in 

optimizing operations towards achieving the best ROI in the most complex and 

uncharted business problems that these companies face every day. A company 

analyst should have his solution instantaneously and intuitively and should be able to 

share his thoughts and findings instantly and convince others pictorially, 
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quantitatively and prescriptively. Ideal Analytics has three range of products to 

satisfy diversity of customers- 

Ideal Analytics Cloud (SaaS) 

This product is best applied for small or medium enterprises which are looking for 

business intelligence solutions without investing in hardware. This hosts the data in a 

virtual cloud system. 

Ideal Analytics on Premise (Dedicated Model) 

This product is ideal for big firms with a lot of users and data. It installs the 

application in the organization’s data center and then provides technical assistance 

and hand-holding support to the office staff for managing the software themselves. 

Ideal Analytics Embedded (OEM Model) 

This product complements the data software of organizations which are lacking in 

Analytics and Business Intelligence by providing a set of powerful and simple APIs to 

embed in the existing application. The advantage of this product is that   it does not 

require investments in upgradation and support, which are automatically provided. 

More than 50 partners across the world 

Ideal Analytics provides their partners’ access to resources that can help them drive 

both license and services business, create new opportunities, increase profitability 

and close deals quickly. 

Their clientele is also diversified covering from education organizations to 

manufacturing industry to travel and living sector services. A few of their clients 

include IIHMR, New Delhi, Lilavati Hospital, Mumbai, Fortis Hospital, Kolkata and 

Blackberry, France. 

Price of the Products 

The prices of the software depend upon the type of work it entails, but on an 

average, the following is the cost- 

Enterprise On-Premise License Cost: 15,000 - 100,000 USD 

Cloud License Cost: 80 USD per user per month 

Reason behind the innovation 

The firm found out that there were many businesses which actually lacked the 

science backbone for talking and thinking quantitatively in terms of evaluation, 

presentation and sharing. The vague and too metaphysical vocabulary used by the 

technical experts was not being appreciated and understood by those who were 

conducting their business at the transaction “floor”. It was a wide gap between the 

decision makers and the implementers. The demarcation hurt the customers most 

and their confidence in the “business” was actually sagging instead of growing. In 
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this age where Brand is the leader and leads the business causality, a sagging 

confidence of the customers affected brand loyalty.  

Ideal Analytics instilled and reinforced the brand loyalty of the customers from the 

product quality and service quality point of view by installing the product Idea 

Analytics for these businesses which helped the business analysts to have a 

complete grip over the different aspects of the business due to which they could 

show the detailed health of the operations in concrete numbers.  

The idea for this innovation came out of the firm’s experience in Enterprise Business 

processes. Dealing with large transaction data and attempting to quantifiably present 

these data led them to find a unifying solution of all the macro determinants down to 

the lowest level or granular detailed level of business. Mr. Chatterjee wanted to 

provide a business person the quality and capability to ride over this science and 

technological revolution so that the person can independently and autonomously 

provide a comprehensible “language” that can be shared by all in not only the 

specific industry but also in the entire “business world” in general. They felt the need 

to provide them a tool that would empower them by possessing the freedom of 

thought and imagination without having to bother about the logistics of possessing a 

tool. 

The Innovation Story 

The reason why the innovator decided to start the product from France and not India 

are as follows- 

1. European market is the most quality conscious. So although it is very difficult to be 

successful in the European market, once you make your mark there, it becomes very 

easy to venture into all the other national and international markets. 

2. France falls into the category of the 10 toughest countries from the context of “ease 

of doing business”. So, if one can struggle and conquer the French, and 

consequently the European market, then it becomes easy to spread globally. 

3. The European countries are also not brand conscious. The customers decide for 

themselves what products are the best for them, without being influenced by brand 

names. This helped the innovator to build and tweak the product with customer 

engagement. 

Challenges Faced 

The biggest challenge that they faced was the thought process of business world 

that they could ride the next wave of business without bracing the Analytics 

revolution. The age-old attitude of the “fear of the new” which prevented a lot of 

people from investing in risky ventures with high returns such as this innovation was 

a big hindrance. So, their primary problem was the venture into the Indian market, for 

which they adopted a channel based approach. They started their work in the global 

market using the Paris Cloud Force, and then with credentials from their global 
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partners with Indian connections, they ventured into the domestic market of product 

analytics.  

The worldwide focus on such analytics products have however forced them to follow 

the international line, although at a much slower pace. A general awareness building 

had to take place through trail campaigns so that more youngsters are willing to 

adopt this innovation. 

Overcoming Challenges 

Ideation Technology Solution started their Indian journey with credentials from big 

ticket multi-national corporates like Sales force, VMware, Blackberry and other 

product-service companies. Those certificates were successful in creating some 

tangible impression in the Indian customers. Health Care, HR Analytics and Retail 

were their spearheading focus points. With time, their experience in servicing those 

industries and the solutions made them naturally assist in solving their business 

problems with science of analytics. Their data science approach along with the 

predictive and prescriptive solutions provision and acumen made these businesses 

choose them as their sole counsel in digital transformation of their business. The 

main reason for this was because the businesses were aware that the firm is here to 

assist them with the sole interest to make them successful in their digital 

transformation. Due to the uniqueness of their product, and their continued success 

in delivering solutions, they have gained industry wide acceptance and are now in a 

thought-leader position. 

There is no competition in the MSME sector, since most of the micro, small and 

medium ICT firms in India still heavily focus on providing services, and not analytical 

tools.  

Strengths 

There are a few unique features about this organization which ensures that they 

continue to deliver high quality innovative products. Unlike many IT firms which face 

high rate of attrition problems, Ideation boasts of very happy employees. Mr. 

Chatterjee attributes this to flexible working hours, freedom to work from home, 

equities in the firm after five years and the independence to create their own unique 

software products. Along with that, they also have a steep growth curve, due to 

trainings provided to employees on new techniques in computing and statistics 

during the weekends, which increase their IT Skills. The company has a diverse 

group of programmers, statisticians/analysts and data scientists with a dedicated 

human resource team.  

The company was also a bootstrap initiative. Since they had no angel investors 

dictating terms, they had a lot of creative freedom to try and experiment with new 

processes and products.  

Another very crucial strength is the strict control on quality that they maintain. 

Ideation has about 50 partners across the globe who are responsible for marketing 
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and selling the product. So, all the documents and communication that the partners 

send out to the potential or current customers are designed with a customized logo 

and standard theme to maintain uniformity. The partners are also given a media kit 

and proper instructions so that the e-reputation of the company is not hampered in 

any way. They follow an approach of establishing, enabling, engaging and exciting 

customers to ensure market sustainability.  The initial targets for partners were small 

companies. However, now the big corporations like KPMG have also collaborated as 

knowledge partners. 

Implications of the Innovation 

In the last 3-4 years, since the introduction of the new software product, there has 

been a massive improvement from all the economic fronts. The annual turnover has 

increased approx. 20 times, and the new hires have gone up to 40. The percentage 

rise in income is also huge, about 1000%. Compared to 2011, the total number of 

enterprise customers has gone up from 2 to 25, and the total cloud customers went 

from 200 to 2000. 

Diffusion of the Innovation 

The work on big data science is gaining popularity, not just in Calcutta, but all over 

the country. In recent years, many IT firms are diversifying and branching out into 

software development of niche products. Interra Information Technologies, another 

small industry based out of Calcutta was also working with a lot of big data, and 

handling government portals, as well as other commercial ventures, such as horse 

racing, which deals with a lot of big data. Although the innovation for each of the 

industry is not the exact replica of the other, more and more networking between the 

various IT companies are ensuring that there is higher diffusion of innovation, and 

the MSME ICT sector is moving away from back-end service providers for foreign 

companies, towards creating niche products for their own clients. 

Scope of Government Intervention 

There are many entrants in this area, mainly in providing services, but not many 

players are found in the product side. The challenges are similar for any software 

product company, especially when the product is targeted for Global Market. Some 

support from the govt. will help in terms of giving some leverage in tenders for Make-

in-India products. This will help product OEMs to enter in the government projects 

directly, which are currently not feasible due to some stringent tender conditions (like 

revenue etc.).  

Policies must be directed into creating an ecosystem aiding in IT products 

innovation. The various bottlenecks that IT industries face in India due to no specific 

rules or law catering to IT must be reduced. Currently, IT labs are clubbed with 

technical and scientific research labs, which use chemicals and heavy equipment 

and thus require constant monitoring and thus delay their process. It must be noted 
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that time is of essence in the IT sector, and thus the government policies should not 

hinder the ease of doing business in India.  
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12. Successful Eco-tanning by Sheong Shi Tannery 
 

 

 

 

 

 

 

 

Mr. Patrick Lee 

Partner, Sheong Shi Tannery 

 

 

The innovator found in the leather cluster of Kolkata is Mr. Patrick Lee, who is a 

partner in the Sheong Shi Tannery, based out of Bantala Leather cluster. The 

tannery has been a family run business and was initially in Tangra, but after the court 

order to evacuate those areas, due to the highly polluting nature of the leather 

industry, it was relocated to Bantala in 2002. The Sheong Shi Tannery has both 

domestic and international buyers, with clients in Australia, United States of America 

and European countries. The annual turnover of the tannery is 5 crore. 

The innovation carried out by Mr. Lee is a process innovation. During the tanning 

method, he has worked towards replacing the chrome chemicals, and introduced 

chrome-free leather, which is less harmful to the environment, and is also referred to 

as Eco-leather. 

Although this innovation of tanning leather without the use of chrome has been going 

on for more than a decade now, the process is a highly dynamic one with new 

innovation in chemicals, to make the tanned leather more durable. In the last 5 

years, a lot of innovation has been carried out, in terms of the chemical composition 

of the tanning agent, to ensure that the tanned leather is environmental friendly. 

Identification of the Innovator 

The introduction to the leather cluster was through meetings with the leather 

technology professors of Government College of Engineering and Leather 

Technology, Salt Lake who discussed about the various new research been 

undertaken by the college to tan different unconventional hides for leather such as 

hen, fish etc. However these technologies hadn’t been tried out on a commercial 

scale then. The researcher then visited the Calcutta Leather Research Institute and 

spoke to the Scientist-In-Charge who mentioned about the innovations in producing 

environmental friendly leather, and gave Mr. Lee’s contact information, after which 
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the researcher took an appointment to visit his tannery at Bantala Leather complex 

and came to know about his innovation, its inception, the challenges faced and the 

way forward. 

Process of Tanning 

Although chromium tanning system continues to be the most popular tanning 

process, it is facing constant pressure from environmental activist groups and 

international regulations due to its harmful impacts on the water system and the 

ecological impacts.  

The traditional tanning process is very polluting 

especially through effluents, which is high in 

organic and inorganic constituents dissolved and 

suspended solids content accompanied by 

propensities for high oxygen demand and 

containing potentially toxic metal salt residues. 

Disagreeable odour emanating from the 

decomposition of protein solid waste, presence of 

hydrogen sulphide, ammonia and volatile organic 

compounds are normally associated with tanning 

activities. A significant part of the chemical used in the leather processing is not 

actually absorbed in the process but is discharged into the environment. Liquid 

effluent from light leather processing contains organic matter, chromium, sulphide, 

and solid waste includes fleshing, wet blue splits, trimmings and shavings, buffing 

dust etc.  

The tanning process of eco-leather is comprised of a 

combination of synthetic tanning agents and natural 

vegetable extracts. In the making of our leathers, Patrick 

avoids the use of harmful chemicals like chromium, 

heavy metals, formaldehyde, short chain chlorinated 

paraffins, volatile organic compounds, alkyl phenol 

ethoxylates and so on. The leather is tested regularly by 

an independent inspection agency, to check the 

chemicals (not) used. 

History of the Leather Cluster 

The Calcutta Leather Complex was set up by the Government of West Bengal on the 

eastern fringe of Kolkata. It is envisaged to house all activities related to the leather 

industry. The capacity of the tanneries is to process 1,000 tonnes of raw hides per 

day. When fully functional, the complex will generate approximately US$ 1,100 

million worth of exports and employment for 10,000 people. 

 

 

 

 Fig 3.1.12. 4: Tanning Drums 

 

 

Fig 3.1.12. 5: Final Stages of Tanning 

Process 

 

Fig 3.1.12. 6: Final Stages of Tanning 

Process 
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India is the largest livestock holding country with 21 per cent large animals and 11 

per cent small animals. On account of factors like abundant raw materials, largest 

pool of technical manpower and enabling policy framework, the industry intends to 

double its production in the years to come. There are 2072 recognized slaughter 

houses in the country. Compared to 1951, livestock population has increased by 

about 62 per cent in the country. 

With an annual turnover of over US$ 8.5 billion, the export of leather and leather 

products increased manifold over the past decades and touched US$ 4.99 billion in 

2012-13, recording a cumulative annual growth rate of about 8.54 % (5 years). 

The major production centers of leather and leather products are located at Kolkata 

and Santiniketan in West Bengal, Chennai, Ambur, Ranipet, Vaniyambadi, Trichy 

and Dindigul in Tamil Nadu, Kanpur and Agra in Uttar Pradesh, Jalandhar in Punjab, 

Delhi, Bangalore in Karnataka, Hyderabad in Andhra Pradesh, and Mumbai in 

Maharashtra. 

West Bengal has been manufacturing leather and leather products from the pre-

independence era. It is one of the top states for exporting finished leather goods and 

60 per cent of the country’s leather goods (bags, purses, wallets) and 90 per cent of 

hand gloves are exported from West Bengal.  

Reason for the Innovation 

Mr. Lee’s tannery is one of the pioneers of eco-leather in Kolkata. He is very well 

read and interested in creating leather with less environmental impacts. With the 

backing of his loyal customers, he ventured into this product about 10 years ago.  

The main reason why Mr. Lee says he has been able to continue with his innovation 

is because he has loyal customers, who despite a hike in the prices of the chrome-

free leather from the normal leather, are interested in using environmental friendly 

leather, and thus continue to buy from his tannery since 2010.  They have also 

encouraged him to keep finding new composition and proportion of natural and 

chemical ingredients to strive for better quality leather. 

He ensures cleaner production techniques by having a 

primary effluent treatment plant in his unit. He also 

harvests rainwater and ensures workers’ safety. The 

reason why he ventured into the production of eco-leather 

is because more and more people, especially in the 

foreign markets, are becoming more environmentally 

conscious, and looking for ways to prevent the harming of 

the environment, and thus this innovation would help 

provide a niche commodity, albeit at an increased price, 

but which has the scope of a greater market capture in the 

near future. 

 

Fig 3.1.12. 7: Wet Blue Leather 
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Challenges Faced 

The main issue with this kind of leather is that the tanning done is very mild, and 

hence it has a smaller shelf life. Thus, unlike the leather which are tanned using 

chrome compounds, which can stay in the finished leather state for longer, this 

chrome-free leather needs to be converted into finished products soon. The eco-

leather can only stay in the finished leather form for about 6 weeks. 

Thus, for this technical issue, it is essential to already have a buyer ready before the 

tanning process starts, since the finished hide cannot be stored longer after it is 

produced. 

In such a situation, it becomes obvious why the commercialization is slow. Most 

tanneries which do not have a client base already existing for eco-leather are afraid 

to venture into this innovation, because they know that if they are unable to find 

clients immediately after production, the leather will go waste, which comes with a 

heavy financial loss.  

Eco-leather is also more expensive than the traditionally tanned leathers. The 

difference in prices is about 30-40 per cent, which is a significant hike. In terms of 

the production process, the time needed for tanning, and the quantity of water used 

is almost same. The only difference is the type of chemicals or natural dyes used for 

the tanning. 

However, there are three main reasons why eco-leather is more expensive than 

traditionally tanned leather, which are as follows- 

1. The chemicals and dyes used for tanning eco-leather are priced significantly 

higher than the chrome compounds used for traditional tanning. 

2. The yield of eco-leather is low, which also adds to the price. 

3. The hides used for tanning eco-leather also need to be of a higher quality, 

which further adds to the price. 

Currently, only 30 per cent of his total annual volume produced is eco-leather. The 

rest is still traditionally tanned non-biodegradable leather products. 

Support System 

Although he has come a long way in producing eco-leather, the tannery is still 

experimenting with newer and better ways of using less harmful chemicals, both on 

the leather and on the environment to continue improving their quality of finished 

leather., After they are successful with making the chrome-free leather more durable, 

they will turn their focus on low ammonia in the leather as well. 

However, according to Dr. Dipankar Choudhuri, Scientist-In Charge, CLRI, Kolkata, 

the amount of Chromium used in leather tanning has gone down from about 10 

percent to 4-5 percent due to the following main reasons- 

1. Pressure from the governmental and regulatory bodies  
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2. Awareness of the general public and their negative perception of chrome 

tanned leather 

3. Pressure from the buyers’ of even the tanned leather, and not just the finished 

products 

Yet, Dr. Choudhuri says that there aren’t any clear evidences showing that the 

leather turns into the harmful carcinogenic Chrome-VI compounds from the Chrome-

III leather, thus the rise in eco-leather is based mostly on speculation.  

Similar Enterprises 

The reason most of the other tanneries have been unable to adopt the eco-leather 

technology innovation is because of the costing. Only firms with a loyal base are able 

to produce it, incurring a higher cost. Another issue with this eco-leather is that once 

the hide is tanned using the chrome-free technique, the material can’t be left alone 

for long because it gets destroyed. So, without a steady demand, if chrome free 

leather is produced, and is not bought to be converted into finished product 

immediately, it can’t be stored waiting for another buyer, unlike the ‘wet blue’ of 

traditional leather, which can be left for months without getting ruined. Thus, the risks 

of producing are significantly higher.  

Mr. Khurshid Alam, the owner of Trident Leather, along with his three sons, who are 

equal partners in the company also manufactured chrome free leather, and marketed 

it as ‘organic leather’. However, unlike Mr. Lee who sells the tanned leather, Trident 

Leather manufactures finished goods. Just like Mr. Lee, most of his customers are 

based in Europe, and the finished products are mainly sold in the form of leather 

souvenirs such as key chains, diary covers etc for Audi, BMW etc, who are his 

regular buyers for upholstery.  

According to Mr. Alam, one of the major reasons why it is hard to find innovation in 

the Calcutta leather Cluster is because most of the unit owners are happy to be 

doing job work for the leather units in Tamil Nadu and Uttar Pradesh. There areonly 

a dozen tanneries that produce finished leather goods, and have the drive to improve 

their units; the rest of them do not wish to improve.  

Government Support Systems 

Other than this, although a lot of scientific researchhas been going on in leather 

technology, both in the institutions such as the Government College of Engineering 

and Leather Technology and the Central Leather Research Institute, such as using 

chicken and fish hide to produce leather, and also in the leather chemical suppliers, 

such as Clariant India Ltd. and Together for Leather, such as dust free and stain free 

leather finished goods, yet due to the high costs, Calcutta is unable to implement 

them. The technology for producing leather without the harmful chrome compounds 

was first propagated in the cluster by workshops and trainings conducted by the local 

CLRI chapter. 
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The main issue with this kind of leather is that the tanning done is very mild, and 

hence it has a smaller shelf life. Thus, unlike the leather which is tanned using 

chrome compounds which can stay in the finished leather state for longer, this 

chrome-free leather needs to be converted into finished products soon.  

Way Forward  

The work of the government support system becomes extremely crucial here. At all 

three levels of support (cluster, regional and national), schemes and policies need to 

be implemented that can facilitate other units to adopt such environment friendly 

innovation by providing them with adequate technical as well as financial aid. It is 

difficult to expect the innovating firm (Sheong Shi Tannery, in this instance) to 

provide much support, because each Tannery relies on their chemical expertise, and 

do not disclose the trade secrets. Thus, the only way for other leather enterprises to 

learn ways to produce economically viable and environmental friendly leather 

products is to get the help from either government and private institutions who can 

support them in providing sound chemical and technical advice, or allowing them 

some sort of financial benefits so that they are more inclined to look for eco-leather 

production. 

Policies must also be designed to ensure that once loans are granted, they should 

be disbursed within the stipulated time frame. Mr. Alam, of Trident Leather had 

installed new machines almost 3 years ago, yet the loans have still not reached, 

despite all the clearances being obtained. Such situations prohibit many tanneries 

which do not have sufficient capital from applying for these government loans, which 

in turn prevents them from upgrading their machineries, and improving their 

production processes.  

There are a lot of disputes going on with the state government in the Bantala leather 

complex as well. Although initially the total area of 332 acres was allotted exclusively 

for leather tanneries, but in reality only 202 acres were handed over to the Leather 

Tanneries association. The remaining 130 acres was handed to IT industries, 

leading to a lot of micro tanneries of Tangra and Topsia being forced to close their 

industries due to the lack of land. At present, the only IT unit functioning there is that 

of Cognizant Technologies, while the rest are yet to set up offices. 

"Since land at CLC was earmarked for setting up leather and leather-allied 

industries, we had moved court in 2008 against the allocation of land to IT. That case 

(WP civil No. 24909 of 2008) is still pending in high court. The Mamata Banerjee 

government, in 2011, recommended another 40 acres for IT units, despite 146 micro 

tanners awaiting allotment of land for over a decade. They have paid Rs 1.5 crore in 

2002 (85 have paid the full amount and 61 in part) through West Bengal Industrial 

Development Corporation. Since they have not got plot that was to be handed over 

after forming cooperatives, they continue to function from ward No. 65 in Punjabi 

para near bridge No.4 at Park Circus," said CLCTA secretary, Imran Ahmad Khan 

(Times of India, 2015)  
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B. Failure Cases 
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1. Making Brick from Industrial Solid Waste: An Experiment that Failed 
 
 

 

Mr. Shailesh Patwari 
Chairman, Naroda Enviro Projects Ltd 

 

 

The case being presented below is the case of making bricks using industrial solid 

waste by Naroda Enviro Projects Ltd. (NEPL), Ahmedabad. This was the first time in 

the country when it was thought to use industrial waste as a raw material for brick 

making. While interacting with various Industry Associations and Gujarat Pollution 

Control Board and Urban Management Centre, Ahmedabad, an attempt was made 

to identify innovations in solid waste management. We were told that the 

Ahmedabad Municipal Corporation tried to convert the Municipal Solid Waste into an 

organic fertilizer/vermin-compost. However, that did not succeed because of 

organisational issues. The major input for vermin compost was municipal non-

hazardous waste. However, the bigger problem, in our view is that of treating 

industrial hazardous waste. During such discussions, we were given a lead to look at 

the NEPL that runs a Common Effluent Treatment Plant; and, also manages a 

Treatment, Storage and Disposal facility (TSDF) for hazardous industrial waste. This 

is one of the most innovative and creative organisations and has many ‘firsts’ in 

hazardous solid waste management. One of the innovations that they have carried 

out with the help of Centre for Environment Education (CEE), Ahmedabad is the 

‘making of bricks out of the industrial waste’. After deliberation with knowledgeable 

persons in the field, it was decided to study this innovation. 
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Overview of the Solid Waste in India 

On 6th April 2016, all the major newspapers printed in bold letters about a press 

conference addressed by Shri Prakash Javedkar, Union Minister of State 

(Independent Charge), Ministry of Environment, Forest and Climate Change, on 5th 

April 2016, that the Environment Laws for solid and liquid waste management were 

significantly revised to protect environment. The Minister pointed out that 62 million 

tonnes of waste is generated annually in the country at present, including industrial 

and municipal waste. The new Rules are extended beyond municipal areas and now 

envelop urban agglomerations, census towns, notified industrial townships, areas 

under the control of Indian Railways, airports, airbase, port and harbour, defence 

establishments, special economic zones, State and Central government 

organisations, places of pilgrims, religious and historical importance. 

The Minister also said that of the 62 million tonnes per annum of waste currently 

generated in the country, 5.6 million tonnes is plastic waste, 0.17 million tonnes is 

biomedical waste and 15 lakh tonnes of e-waste while 7.90 million tonnes of waste 

generated is hazardous for health and environment. In per capita terms it ranges 

from 200 grams to 600 grams per day, depending upon the size of urban areas. 

He further added that presently, about two thirds (43 million TPA) of this waste is 

collected, of which 11.9 million is treated and 31 million is dumped in landfill sites. 

Highlighting the frightening dimension of this threat in future he added that ''Waste 

generation will increase from 62 million tonnes to about165 million tonnes in 

2030''.Therefore,  the problem needs to be dealt on an urgent basis. The new rules 

mandate setting up of waste processing facilities by all local bodies having 1 million 

or more population within two yearsand the remaining towns will need to create their 

own facilities within the three years. The government has also constituted a central 

monitoring committee under the chairmanship of secretary, ministry of environment, 

forest and climate change to monitor the overall implementation of the rules. 

Rapid industrialization has resulted in the generation of huge quantity of hazardous 

wastes, both solid and liquid, in industrial sectors such as chemicals and petro-

chemicals, engineering, construction, cement, sugar, pulp and paper, distilleries, 

dairies, tanneries, poultries, etc. Hazardous waste in particular includes products that 

are explosive, flammable, irritant, harmful, toxic, carcinogenic, corrosive, infectious, 

or toxic to reproduction like heavy metals, hydrocarbons, pesticides, organic 

chemicals etc. Despite requirements for pollution control measures, these wastes 

are generally dumped on land or discharged into water bodies, without adequate 

treatment, and thus become a large source of environmental pollution and health 

hazard. 

Thousands of small scale and bigger industrial units simply dump their waste, more 

often toxic and hazardous, in open spaces and nearby water sources. Over the last 
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three decades, many cases of serious and permanent damage to environment by 

these industries have come to the fore. Over 8 million tons/year of hazardous 

industrial waste is generated in India. About 60 per cent of this waste, i.e., 4.8 million 

tons/year is estimated to be recyclable and the remaining 3.2 million tons/year is 

non-recyclable. In contrast to this, rural waste is largely agricultural in nature and is 

dispersed over half-a-million habitations making them ‘manageable’. However, rural 

areas do suffer as they have become ‘pollution sinks’ for the encroaching urban 

sprawl. At the central level, the Government of India has earmarked Rs. 2500 crore 

under the 12th Finance Commission to support solid waste management. 

The Government of India established The National Green Tribunal on 18.10.2010 

under the National Green Tribunal Act 2010 for effective and expeditious disposal of 

cases relating to environmental. It is a specialized body equipped with the necessary 

expertise to handle environmental disputes involving multi-disciplinary issues. It is 

expected that the Tribunal's dedicated jurisdiction in environmental matters shall 

provide speedy environmental justice and help reduce the burden of litigation in the 

higher courts.  

Gujarat: The Chemical Hub 

With current size of US$108 billion, the Indian Chemical Industry accounts for about 

7 per cent of India’s GDP. It also accounts for about 11 per cent to the country’s 

exports.11Gujarat produces 53 per cent of India’s chemicals.12It has potential to grow 

to US$ 350 billion by 2021. 13  The so-called ‘white corridor’ of the state, which 

stretches from Ahmedabad to Vapi (closer to Maharashtra), is densely populated  

with small, medium and large industrial units, producing almost all the entire 

chemicals and petro-chemical products being produced by over 2500 SMEs in 

Gujarat.14Of all the centers, Ahmedabad remains the leader in the chemical industry 

in Gujarat, with close to 1100 enterprises. However, everything is not rosy. It is mired 

with high degree of pollution. The ‘white corridor’ is one the worst polluters in the 

country. Nevertheless, both Government and industry are trying to overcome the 

problems and are actively involved in enforcing pollution control measures. Gujarat 

has 33 common effluent treatment plants (CETPs), highest in the country, under the 

monitoring and control of Gujarat Pollution Control Board (GPCB). There are three 

large CETPs in Ahmedabad. 

Profile of the Innovator 

                                                           
11 Government of India (2011), ‘Indian Chemical Industry: Five Year Plan 2012-2017’, Planning Commission, 
New Delhi. 
12 India Brand Equity Foundation (2015), ‘Report on Chemical’, March. www.ibef.org 
13 Ibid.  
14 Office of the Industries Commissioner, Industrial Scenario in Gujarat’. http://ic.gujarat.gov.in 

http://www.ibef.org/
http://ic.gujarat.gov.in/
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Mr. Shailesh Patwari, Chairman, Naroda Enviro Projects Ltd., a 62 year old dynamic 

businessman and the person behind several innovations in treating and managing 

hazardous industrial waste is a commerce graduate and owner of a chemical factory 

in Naroda. Belonging to a wealthy farmers’ family and being the only son, Patwari 

decided to charter his own destiny as an entrepreneur, while maintaining his interest 

in agriculture. In the early seventies, he started a computer stationery manufacturing 

unit. He then established a grey textile unit with a processing house in 1977, where 

they manufactured about one lakh meters per day.. However, in the 80’s the textile 

business saw a serious down turn. Mr. Patwari also felt heat of the market and 

decided to get out of the textile business. However, since they were in-house 

manufacturing a few chemicals, intermediates, nepthols, dyes, finishing agents, etc., 

in the processing unit, he decided to set up a chemical factory in 1983. He 

purchased a factory in GIDC in Naroda and started manufacturing Nepthols. He got 

very good orders and therefore, kept on expanding his factory. Things continued well 

till 1993-94. This was the time when China entered into the market and started 

dumping the Nepthols in the Indian market. Since he superior products than China 

could manufacture, his business kept afloat.  

 

However, in 1995 a PIL was filed in the Hon’ble High Court, by farmers of Navagam 

against the pollution created by the chemical industry. It led to a landmark judgment 

by the court under SCA 770 that polluters must treat and it is not duty of the 

government but that of industry. Almost 800 factories were shut down. Moreover, as 

per the judgment, the industry was asked to pay one per cent of its turnover as 

compensation to the farmers of Navagam. The case lasted 3-4 years.  

 

Creation of Common Effluent Treatment Plant 

 

At this stage, the industry gave the leadership to Shri Patwari to take up the matter 

with the High Court, on behalf of the industries. He represented the case along with 

the government authorities. The concept of a Common Effluent Treatment Plan and 

a common land fill site (LFS) for hazardous waste emerged during the case. The 

government agreed for establishment of a CETP at Naroda and allotted a 36 acre 

land fill site, known as Treatment, Storage and Disposal Facility (TSDF) at GIDC 

Odhav, in 1996. The CETP was commissioned in 1998. 

 

The common land fill site was the first of its kind. The Naroda Enviro Projects Ltd. 

(NEPL) extended its services to industries beyond Ahmedabad and even to other 

states like Rajasthan, Delhi, Goa, etc. Their waste also used to come here, as there 

was no single site of this kind in the country.15 

                                                           
15This is the earmarked piece of land one has to develop as a big pit and ensure that no leachate 

goes to down streams. Even the sides need to be secured so that it does not go to soil. After 

collection, if there is leachate from the waste, it has to be collected and send for treatment. The 

hazardous waste has to be transported in designated trucks which are marked and painted blue 

and white and all the four sides have to be printed with bold letters “Hazardous waste”. These 
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The Odhav Land Fill Site got filled in 2004 and had to be capped. “At this point, we 

thought why can’t we have a garden over it. We developed a well-landscaped 

garden with fountains and carried out beautification on the LFS and named it Naroda 

Eco Park. The NEPL got an international award viz. Golden Peacock Environmental 

Management Award for Clean Technology –    2005, for these achievements. Mr. 

Patwari along with other industry representatives, went to meet Shri Narendra Modi, 

the then Chief Minister of Gujarat, with the Award. He liked the idea and suggested 

developing a Paryavaran Mandir (Temple of Environment) with facilities for 

conference, seminars, etc.. Along with the Mandir, a “Waste Museum” was 

constructed where nearly 1500 industrial units hazardous waste will be displayed to 

encourage Industrial Symbiosis and reduce the dumping of waste on land and 

creating products out of it. This was aligned to the then Chief Minister’s vision of 

making Gujarat free of waste by 2020,  In a span of four years, the facility was 

created and stands tall today. The facility is provided to all the schools and colleges, 

for education purposesat no cost. 

 

The Background of Innovation 

 

Pollution Control hinges upon three key strategies, also known as 3-R’s of 

environmental conservation viz. (i). Reduce: the generation of unnecessary waste, 

e.g.instead of buying new containers from the market, use the ones that are in the 

house. Refuse to buy new items that are over packaged; (ii) Reuse the waste. Do 

not throw away the soft drink cans or the bottles; cover them with homemade paper 

or paint on them and use them as pencil stands or small vases; and, (iii) Recycle it. 

For example, use shopping bags made of cloth or jute, which can be used over and 

over again. Segregate your waste to make sure that it is collected and taken for 

recycling. 

 

The concept is that waste can be used, popularly known as ‘waste to wealth’. It is 

important to convert waste into some commercial product, following the above 3- 

R’s. After all, one can’t pollute open land as it is a scarce resource and can’t even 

continue to acquire LFS. There is much higher awareness among people. They 

object through PIL following the principle of NIMBY (not in my back yard). “How 

many LFS can you occupy, after all”, said Patwari. That is why they thought of some 

useful, environmentally product. 

 

Mr. Patwari has been active in mitigating adverse effects of environmental pollution 

and industrial solid waste. Way back in 1998, with support of GTZ and United 

Nations Environment Programme (UNEP), they started Waste Exchange programme 

                                                                                                                                                                                     
careers cannot be used for transporting anything other than the hazardous waste. The trucks have 

to be registered with GPCB. Once filled, the site has to be capped and kept for 30 years under 

observation. 
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under which one industry’s waste is given as raw material for other industry. For 

example, a lot of Spent Sulfuric Acid is generated by several factories. It is needed 

by textile process house to neutralize alkaline effluent to 6% to 7% from 10% to 11%. 

Thus, it is a win-win situation for both the industries as chemical industries can sell 

their sulphuric acid to the textile houses without treating them whereas textile 

industries can buy from chemical industries at a lower cost.  

Similarly, NEPL made a digester and set up a biogas plant with the help of Gujarat 

Energy Development Agency it has been generating Methane gas by using waste 

like syrup, sesame husk, from food industry and in turn using the gas for generating 

600 units of electricity, besides making organic fertilizer, which has commercial 

value. They have also recently developed an Anaerobic Digester where they collect 

effluent from dyes and pharma industries, by tankers and using the waste to 

generate Rs. 40,000 worth gas, which is utilized in CETP Boilers, replacing coal and 

thus reducing air pollution. The collected raw effluent has 8000-9000 Chemical 

Oxygen Demand per milligram (COD/Mg) against the permissible limits of 1000. 

After its conversion into gas, the COD level comes down to about 700. 

 

Now they are planning to put Solar Panels to generate one megawatt solar energy 

on the second pit that is likely to get filled soon, to generate 15 lakh units of energy, 

which will be set off against the CETP energy bill. .  

 

The Innovation Process and the Innovation 

 

In 2012, NEPL signed a MoU with Shri Kartikeya Sarabhai led Centre for 

Environment Education, Ahmedabad, to this effect. The NEPL agreed to pay a 

modest token honorarium to the CEE scientists. Initially, a lot of concepts were 

discussed. It was decided to have committed researcher scientists to work on some 

idea. After several rounds of discussions, it was decided to make bricks out of the 

industrial waste. The first task was to identify and isolate non leachate generating 

wastes and then try to mix them in various proportions and test their strength. After 

several trial and errors, the first sample was created after almost six months of the 

research. Then the question was of getting a brick making machine fabricated. This 

took another 5-6 months.  

 

A pilot scale plant was created at an investment of about Rs. 15 lakh, including work 

shed, machinery and electrical fittings and power supply, for making bricks, at TSDF, 

Odhav. The trial run was successful. Four workers were employed to make bricks. 

The bricks were much stronger than the normal bricks and were cheaper by almost 

90 per cent. The costing indicated that the cost of brick made by using industrial 

waste was almost 10 per cent of the price of normal bricks. The composition of input 

was 70 per cent waste material and 30 per cent cement and sand. The only issue 

was the weight of the bricks as they were heavier than the normal ones. The reason 

was simple. The raw material was almost free. A Lot of companies made gypsum 

and sold to cement factories. However, cement factories bought only white gypsum. 
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However, the colour did not matter in bricks. So that raw material was also almost 

free. They could also make paver blocks and also thought of making flower pots, etc. 

 

The bricks could be used in laying pavements which help in avoiding soil erosion and 

dust on the road. Developing lawn and gardening on road side is not feasible due to 

scarcity of water in Ahmedabad. This will reduce RSPM levels. Therefore, paver 

blocks could help in solving this problem, they thought. NEPL is working on this 

product with the support of GPCB. 

 

The Road Block 

 

Although, similar bricks were used for Paryavaran Mandir pavements, but as a 

precautionary measure, NEPL put a layer of plastic sheet and soil before laying the 

bricks for its durability. Thus, NEPL wanted certification and approval for the mass 

production from GPCB, as the bricks were made of hazardous waste and had a 

plastic layering. The problem arose when GPCB asked them to get certification from 

some testing agency which involved huge costs and the issue of credibility of 

certification of the testing agency. 

 

It was feared that if some raw material leads to leachate after laying the bricks, 

NEPL will be held responsible and harassed by the National green tribunal and even 

by the government. Thus, some reputed agency like NEERI or GEMI could be 

commissioned for the task. Also, NEPL was willing to share the cost of testing if 

GPCB comes forward. 

 

 

Asked if someone has tried to emulate their project, Patwari answered “none”, 

because everyone is waiting for the certification.  

 

The other major issue, besides the certification is the supply of usable raw material 

itself. The factories don’t segregate their waste material between hazardous and 

non-hazardous, usable and non-usable for making the bricks. Moreover, it may vary 

from batch to batch. It will be virtually impossible for NEPL to segregate the material 

once it is received on the TSDF site. Unless (i) a certification of use worthiness of 

bricks is received; and, (ii) factories supply segregated material, it may be difficult to 

carry out the project successfully. One of the ways could be to incentivise the units to 

segregate the waste material, before sending it for disposal. 

 

The CEOs of Vatva CETP and Pandesara CETP were contacted to know if they 

knew about this innovation. Both of them acknowledged that NEPL has carried out 

such an innovationbut it will not work unless NEPL gets the certification. Moreover, it 

may not be replicable as such in their areas because of the change of chemicals, 

which will depend upon what kind of effluent is available. 
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Shri Hardik Shah, Member Secretary of the Gujarat Pollution Control Board was also 

interviewed extensively. He also endorsed the views of Shri Talati and confirmed that 

the GPCB is supporting NEPL and all other CETPs and industries in all their 

innovations geared towards pollution control. Secretary Science and Technology, 

Shri Dhananjay Dwivedi was also interviewed to know how the state government is 

promoting innovations. He gave a hoard of strategies to promote innovation. He, 

however, lamented the gap in industry-academia interactions that stifles innovations. 

It seems that Gujarat has a long way to go as far as innovation is concerned. 
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2. Jasmin Engineering Works: Innovator of Gas-based Khakhra Making 

Machine 
 

 

Mr. Jeevanbhai Chhatralia 

Owner, Jasmin Engineering Works 

 

Originating from the state of Gujarat, as part of Jain Gujarati cuisine in India, 

Khakhras are thin crackermade from whole-wheat flour, spices and oil. Served 

usually during breakfast, khakhras are individually hand-made and roasted to 

provide a delicious, crunchy and healthy snack enjoyed with a selection of pickles 

and chutneys. It is a popular vegetarian roasted Gujarati thin cracker bread (Roti). 

Presently, almost 30 varieties and flavours of Khakhras are available in the market. It 

may be mentioned that originally khakhras were made by Jains to preserve left over 

chapattis since Jains do not eat any food that has been kept overnight with water 

content. 

The khakhras which were a homemade item, particularly in Jain households, 

became popular in other Gujarati communities also. Moreover, with changing 

lifestyle, as in the case of demand for other ready-to-eat food items, the demand for 

ready-to-eat khakhras also increased over a period of time. As a result, a number of 

commercial manufacturers or small scale industries sprouted making khakhras to 

satiate the increasing demand. Initially (and even now), khakhras were/are made by 

hand, using traditional methods. This process was highly labour and time intensive. 

Besides, the quality of khakhras could not be maintained as variations arose due to 

different skill endowments of workers engaged in making khakhras. Besides, the 

process of making handmade khakhras is very slow. It took two persons and eight 

hours to make 5 kgs of khakhras (against 40kgs to 100 kgs of khakhras, if made 

using a semi-automatic machine.) The process was also not hygienic as the entire 

work was done by hands. Therefore, a need was felt to mechanise khakhra making. 

https://en.wikipedia.org/wiki/Gujarat
https://en.wikipedia.org/wiki/Gujarati_cuisine
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Wheat_flour
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In the state of Gujarat, presently there are close to 30 commercial manufacturers of 

semi-automatic and automatic khakhra making machines, mainly concentrated in 

Rajkot, as it is the largest center of making and exporting khakhras. However, 

without any exception, all the manufacturers make electric operated machines. The 

only exception to rule is the Jasmin Engineering works, which innovated gas based 

khakhra making semi-automatic machine. The market for khakhra, as per the 

industry sources is close to Rs. 1,500 crore, of which the export accounts for close to 

20 per cent. Only in Rajkot, there are close to 80 commercial khakhra makers, and at 

all India level there could be about 200, manufacturing about Rs. 1,500 crore worth 

khakhras. It is a small but niche market. It is exported to about 50 countries, 

including US, UK, Canada, South Africa and east African countries, Australia, the 

Middle East, etc. The industry is growing at about 20 per cent per annum, says Milap 

Sonchhatra of Maruti Food Products, who is a manufacturer and an indirect exporter 

of khakhras. Within the country, it is a national market for khakhra making machines, 

as some of the manufacturers interviewed sell it in Rajasthan, Mumbai, Delhi, 

Bangalore, Haridwar, Hyderabad, etc.  

The Jasmin Engineering Works 

The enterprise was established by Jeevanbhai Chhatralia, an innovator in his own 

right. Jeevanbhai, the 54 years old innovator, 4th and youngest among his siblings, 

was born in village Mota Vadiya, taluka Jam Jodhpur in District Jamnagar, in a family 

of artisans. His father used to manufacture agriculture tools and equipment and 

undertake repair works of diesel engines, tractors and other mechanical items. His 

middle-class family was comfortably placed. However, unfortunately, when 

Jeevanbhai was just 15 and was studying in class 7th, his father passed away. Since 

it was a joint family, Jeevanbhai continued to stay with his brothers and passed his 

SSC examination. He was very keen to pursue higher studies, but his elder brother 

told him to start working instead of continuing with his studies. He was now 18 years 

old. 

Since he used to help his father in manufacturing and repair work, he had acquired 

‘reasonably good knowledge and skills in the trade’ claimed Jeevanbhai. He 

continued with his father’s legacy for almost two years. However, the work in the 

village was not enough to meet the family needs of 10-12 persons. He decided to try 

his luck elsewhere. Rajkot town, with a large number of engineering companies was 

a natural choice for him. One of his brothers had already shifted to Rajkot which 

helped him make the choice. 

In Rajkot, he started working in an engineering company ‘Ashok stove’ as an 

apprentice turner, on a lathe machine. Being a fast learner, he acquired the skills 

quite soon. However, he had to leave the company as its fortunes had dwindled. He 

thought that it is not a very good idea to focus on only one type of job. He wanted to 

acquire new skills. Next few years saw him changing one job after the other and 
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acquired various skills in almost all departments of engineering work like turning, 

milling, drilling, plating, shaping, welding, etc. He worked in machine tool industry, a 

gas stove manufacturing company and a soap making company. He never went for 

any formal training and acquired all the skills hands-on. However, there was a 

burning desire in him to set up his own factory one day. Therefore, as a strategy, he 

wanted to acquire all possible skills which might be required to run his own factory, 

without entirely depending on hired workers. He had seen the way workers would not 

turn up for work suddenly, unannounced, even if that was urgent. Such glitches left 

owners in a soup.  

By now, he was a well-rounded technical hand that could be an asset to any factory. 

However, he was not satisfied with working as a labour in someone else’s company. 

Almost 10 years had passed in the process. This was the time for Jeevanbhai to 

start his own venture. However, he did not have enough savings to buy a shed to set 

up his factory. Timely help from a few of his friends and his brothers saw him through 

and he launched his own job-work unit in Rajkot from a rented premise. 

Initially, his own former employers and a few other clients of his ex-employers gave 

him enough job work to see him through. However, he was on a look out for some 

opportunity that gave him a chance to satiate his desire to innovative.  

The opportunity knocked his doors one day, when a friend called him up and asked if 

he could make cost effective machines for his readymade garment business. 

Although, Jeevanbhai had never worked in garment industry and had little idea of the 

kind of machines required in a readymade garment factory, he nevertheless took up 

the job, but requested his friend to give him some time to study the readymade 

garment manufacturing process. He observed that first the fabric is soaked in water 

for about 3-4 hours and dried sun which took a lot of time. In a small company, the 

fabric was dried under the sun. The problem could aggravate further during rainy 

season. After drying, it was pressed and sent for marking by a designer/tailor. After 

marking, it was sent for cutting as per the design marks. It also took quite some time 

to cut two – three pieces at a time. This was almost 23 years back when the concept 

of heavy duty cutters was still not prevalent in small enterprises. After cutting, the 

fabric pieces were sent for stitching, hole making for putting buttons, buttoning, 

inspection, ironing, packaging and dispatching.  

Jeevanbhai thought his intervention could make difference at two stages - first in 

drying and second in cutting. He developed a high speed centrifugal drying drum 

which could dry the fabrics fast. The trial was very successful. Jeevanbhai claims 

that he had never seen or heard about such a device; and, industrial washing 

machines were very expensive and were not suitable for small batch operations. 

Therefore, he developed and designed a small industrial dryer. Now the second 

equipment to be developed was a cutter which could cut 30-40 layers of fabric 

simultaneously. While struggling to design such a cutter, he was reminded of the 
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metal sheet cutter which he had seen while working in a fabrication unit. He 

successfully developed the cutter using that idea. The trial was very successful. 

He somehow, did not take it forward to commercialize his. Time again took a turn to 

challenge his innovative spirit. The same friend for whom he had fabricated 

readymade garment equipment approached him again with a demand for a semi-

automatic khakhra making machine, as he wanted to diversify his business. By this 

time, electrically operated khakhra making machines were already in the market. 

However, these semi-automatic machines also required substantial human touch in 

putting oil and removing the extra part after the raw khakhras were cut to shape and 

size; and, then again turning in the roaster while roasting them. It was too much of a 

hassle his client thought. Therefore, his friend wanted him to develop (i) a gas 

operated machine; and, (ii) a machine with minimum intervention by human beings. 

Jeevanbhai again accepted the challenge.  

The same process was followed, as in the case of readymade garment machines 

developed by him. He spent quite some time in watching the process of khakhra 

making. The process is that first, wheat flour, spices, salt are mixed and oil, water or 

milk are added and kneaded to make soft dough. The small dough balls are then 

rolled and flattened to take shape of a Chapatti or a raw flattened bread. This is then 

heated and roasted on slow heat and pressed with a wooden press till it becomes 

crisp and light brown.  

Jeevanbhai started working on this process, one by one. First he made a flour 

kneading machine of large/commercial size which was not difficult. The challenge 

was to make a machine for subsequent process. With lots of trial and errors, he 

made a machine in which dough could be put and extruded as a roll from the other 

end. The dough roll passed through two rollers that flattened it. The flattened dough 

roll then moved further on a conveyer belt and reached below a frame which had 

round khakhra shaped dies/cutters. Once the flattened dough reached below the 

dies, the die tool lowered and cut the flattened dough roll in the desired round 

khakhra shape. The extra dough left outside the round khakhra shape got 

transferred back to the dough machine through another conveyer belt and raw 

khakhra was collected in big bowls (thalis). The raw khakhras were then transferred 

to the roasting/heating chamber. In one minute, the khakhra was ready. It was 

collected by labour and sent for packaging. “I used to go to the unit and stand there 

the whole day to understand the problems faced by workers and will come back to 

rectify it. After watching the operations and noticing the problems, I will again make 

necessary modifications in the machine and would monitor the performance. 

Sometimes the dough will not be cut properly; sometime it will get stuck in the outlet 

at the initial stage of the process itself. Each of the problems was solved one by 

one,” told Jeevanbhai. 
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“It took almost 4 years for me to develop this model. However, it was only my first 

model. Productivity was low; it still required to put oil manually as khakhras should 

have oil on both the sides. Moreover, homemade khakhras have two layers, like in 

chapatis, but this machine made khakhra had only one layer, making it a bit hard 

compared to the homemade ones. I knew that I needed to work on it but I didn’t have 

the energy or even resources to pursue it further. Industry people become quite 

impatient, if results are not instant. It sometimes becomes difficult to meet their 

expectations. I did not make any other unit of such machine during the next 10-12 

years. I had stopped working on any such innovation as it required lots of resources 

and patience.” tells Jeevanbhai.  

Till 2011, he continued his job work, fabricating parts and components for various 

industries like machine tools, gas stove, diesel engine, gas lighters, cutlery, etc. He 

was again approached by another of his acquaintance who wanted to set up a 

khakhra making unit, somewhere around 2011. The client had seen his old machine 

working at his friend’s place and was impressed by its performance. Jeevanbhai 

agreed to make the machine and replicated what he had done earlier. He put a 

condition that all the raw material and inputs like metal sheets, nuts and bolts, gears, 

etc. will have to be supplied by the customers. It took about 3 months for him to 

fabricate the machine successfully. This followed by four more orders for his 

machine, which he supplied. 

In 2013, owner of Maruti Food products Mr. Milap Sonchhatra, who used to make 

papads was facing labour problems, approached Jeevanbhai with a request to 

fabricate a khakhra making machine for him too, as he wanted to change his product 

line. He had seen operation of the machine at a couple of places and got reference 

of Jeevanbhai from them. However, he wanted Jeevanbhai to make certain 

modification in his machine. Milap wanted him to change the process and make 

provisions for (i) making two layered khakhras like homemade khakhras, as they 

were made using chapatis and were softer and tastier, unlike single layer khakhras; 

(ii) collecting more number of raw khakhras once rolled; (iii) automation of putting oil 

on both sides of khakhras instead of using labour for this process; and, (iv) the 

roaster with higher capacity so that more khakhras could be roasted at a time. 

Jeevanbhai started working on this demand with the same condition that he will 

undertake only job work and all the inputs will have to be supplied by Milap, owner of 

Maruti Food Products, to which he also agreed. 

The first modification Jeevanbhai did was to change the shape of extruding die. It 

had two surfaces – out and inner. The dough was extruded in a pipe shape from the 

extruder, instead of a roll shape. Then the pipe shaped dough passed to flatten 

through the two rollers thus making two layers, as the dough pipe was pressed and 

flattened. The flattened dough roll then moved further on a conveyer belt and 

reached below a frame which had round khakhra shaped dies/cutters. The die tool 
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lowered and cut the flattened dough roll in the desired round khakhra shape. The 

extra dough left outside the shape got transferred to the dough roll making machine, 

automatically through another conveyer belt. 

The second change Jeevanbhai introduced was in synchronizing the speed of 

collecting raw khakhras. He synchronized the speed of the conveyer belt carrying 

raw khakhra and rotation of the collecting bowl (a big thali) in a manner that after one 

khakhra fell in the collecting bowl, the second raw khakhra will fall covering only half 

of the first khakhra. This process will continue till the bowl was full, collecting about 

18-20 khakhras. The synchronization in the speeds was done to avoid khakhras 

falling one on the other and getting stuck with each other, as they were still raw. It 

also became easier for workers to pick up the raw khakhras one by one and put in 

the roaster without distorting their shape. If the raw khakhras piled on one over the 

other, it would have become impossible to remove them without distorting their 

shape. Jeevanbhai also made a provision of putting six bowls one on the other so 

that once one bowl is full, it could be removed manually and the khakhras could start 

falling in the second. The process continued till the first five bowls were removed 

with khakhras. Since the last bowl was fixed, the machine had to be stopped to 

collect raw khakhras before the bowls were put back over the fixed bowl again. 

Now the issue was that of putting oil on both sides of the khakhras, roasting them 

optimally and collecting ready-to-eat khakhra. Jeevanbhai developed a rotating base 

with 18 small flat, khakhra size bowls fitted on the rotating base that was 

continuously heated using gas, instead of electricity. Jeevanbhai put a nozzle at the 

entry point that will drop regulated amount of oil on the bowl before raw khakhra was 

put on it, thus oiling both the sides of a khakhra. Then the bowl will move with the 

khakhra and second nozzle will put oil on it. Since khakhras need to be pressed 

while roasting, Jeevanbhai made a provision of putting a hot lid on the top of khakhra 

before it mover further. The khakhra passed through the moving roasting chamber 

for about one minute before the lid got lifted automatically and ready khakhra was 

removed manually, with the help of a fork. Since it was a continuous process, 18 

khakhras could be roasted simultaneously. Thus, it took about 3.3 seconds to 

remove a ready khakhra, with two layers and oil on both sides.  

It took a little longer for Jeevanbhai to carry out these modifications. It took some 

time to adjust the speed of the machines required at various stages of khakhra 

making. The first coordination of the speed had to be done between the extrusion of 

the dough pipe and its flattening between the rollers. The second adjustment in the 

speed was done between cutting and movement of the raw khakhra and rotation of 

the collecting bowl. Then it was automatic putting of the oil in the base bowl in a 

specified quantity and again putting oil on the upper side of the khakhra, besides 

movement of the upper hot lid to cover the oiled khakhra and it’s getting 

automatically removed once the khakhra was roasted to its optimum (becoming 

crunchy and brown on both the sides). The other innovation introduced by 
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Jeevanbhai was in terms of regulating temperature and maintaining it between 155 

and 165 Celsius, automatically, which was required for roasting a khakhra properly, 

without burning it or leaving it raw. It was done by putting heat sensors and 

electronically controlled valves. If temperature exceeded the limit, it will stop the 

heating and the moment the temperature went below the desired level, the heating 

will start again, automatically. The machine, in its final shape, was supplied to Maruti 

Food Products in early 2014.It may be mentioned that no modifications had to be 

carried out on the flour kneading machine and it was supplied as such. The semi-

automatic khakhra making plant cost Maruti Foods Rs. 15, 00,000. However, since 

Jeevanbhai did only job-work, he made about Rs. 3.50 lakh for his intellectual 

property and labour charges.  

“The new machine is far better in terms of its performance, and it is cost effective 

too”, says a satisfied Jeevanbhai. The views of the user Milap were also collected. 

“The machine made by Jeevanbhai is the best in the semi-automatic segment of 

khakhra making machines in the market. It requires just three workers in operating 

the machine and completing the process. Moreover, it is far more hygienic, as 

workers need to touch the material only while transferring dough from the kneading 

bowl to the extruding machine and then removing the ‘khakhra collection bowls’ once 

they are full; and, putting khakhras in the hot bowl for roasting. The roasted khakhras 

are collected using forks. So, the entire process is very hygienic,” says Milap. 

He further adds that “given the price escalation in electricity, it is far more 

economical to use gas for roasting khakhras. Our costs have come down. Moreover, 

its quality has improved significantly. We are able to make khakhras as tasty and 

crisp as homemade ones, because we also have two layered khakhras with optimum 

amount of oil on both the sides of khakhras. They are uniform in quality too. It has 

both the advantages: first, it’s much higher speed of making khakhras compared to 

man-made khakhras; and, second, its taste, which is far better than the single layer 

khakhras. Jeevanbhai’s machine has four major advantages viz. speed, uniformity, 

quality and cost (including labour cost). I am very happy with this machine which cost 

me less than half the price of semi-automatic electric based khakhra making 

machines available in the market”, says Milap, the proud owner of this ‘unbranded’ 

semi-automatic khakhra making machine. 

“Now I am thinking of removing the khakhra collecting bowl from the process and 

taking raw khakhras directly to the roasting chamber using some conveyer belt. 

However, since oil has to be put on both the sides, I have to find a solution to this 

vexed issue”, says Jeevanbhai, unfolding his future plans. 

Even today, however, his annual income hovers around only Rs. 5 lakh per annum. 

He employs just 3 workers, and remains a very tiny job work unit. He has no 

marketing outfit and takes jobs as they trickle. Asked as to why is he not making it a 

regular commercial venture by manufacturing the machine for open market, his 
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response was quite philosophical as he says, “Why to run after money. I don’t want 

to enter into hassles of all kinds like facing tax people, labour inspector, factory 

inspector and a hoard of government officials. I am not registered anywhere, with 

any government agency, as I do only job work and have only 4 workers. I am quite 

happy with my small operations. It gives me adequate ‘Rozi-Roti’. I don’t want to buy 

misery and unhappiness. Neither have I visited any exhibition so far, as I don’t think 

they will serve any purpose, nor am I a member of any industry association. I am a 

small man”, says Jeevanbhai, 

Talking about his involvement with innovations in future, he further added that if 

someone comes to him with some interesting ideas, he would love to work on that 

which will challenge his innovative ability. 

Asked if he has interacted with any engineering college or other technology source in 

the process of executing his idea or using them as a sounding board, he responds in 

negative. He has never interacted with any government or non-government agency 

or any academic institution in connection with his innovations. 

His younger son, Jasmin, who is doing his Bachelors in Computer application (BCA), 

has recently joined him. He has been picking up some traits related to innovation 

from his father, rather fast, and is ambitious too. Jeevanbhai says that he will provide 

full support to Jasmin in growing the business as he likes. One could only hope that 

it comes true. 

An attempt was also made to know if his innovation has been adopted/adapted by 

other khakhra machine makers or not. For this purpose, three khakhra machine 

makers were interviewed, two in Rajkot and one from Junagadh. Interestingly, all of 

them knew about Jeevanbhai and his machine. They had good words for him. 

However, they feel that he is a very conservative and an introvert entrepreneur and 

does not interact with industry. Though they have seen his machine, they have not 

adopted/adapted it as they think it is quite expensive. For example, semi-automatic 

machine made by Alfa costs only Rs. 2.5 lakh compared to Rs. 15,00,000 of 

Jeevanbhai’s machine. 

Alfa’s machine has very limited automation. He has not installed a rotating plate to 

roast khakhras; his machine has no rollers to flatten dough. He has combined molds 

and roasters, making one khakhra in one mold at a time. However, khakhras made 

using this machine have only one layer. The workers continue to switch on and off 

the power supply depending upon the requirement of heat. If khakhras start burning 

or getting over-baked, the power is switched off and when khakhras don’t get 

properly roasted, the power if switched on. This has been done to reduce the cost of 

machine. Further probed, he told that even if he wanted to adopt the plant of 

Jeevanbhai, the finance would have been a major constraint.  
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However, Nirali Enterprise, Rajkot, another unit making khakhra making machine 

had a different take on it. After emulating the basic structure of Jeevanbhai’s 

machine, he further made multiple modifications to control the costs to keep prices 

within affordable limits. Arvindbhai, the 32 year owner of the Nirali, had made 

electrically operated machine instead of the gas operated, as done by Jeevanbhai. 

They are also not using heat regulators as they think that it could manually be 

managed by a trained worker. They also do not provide any after sales service. 

Asked about the problems he faced while adapting the design, he said the major 

problem was mustering finance, as banks were not willing to give him loan as his 

enterprise was a start-up, and banks perceived it too risky to finance. He had to 

borrow money from the market at 3 per cent per month for the project. In his view, 

the government agencies supporting industries don’t know how to support a start-up. 

They are able to do their bit for conventional industries, and not the innovative type 

ventures. 

To countercheck this opinion, a Deputy Director of Small and Medium Enterprise 

Development Institute (Rajkot Office) and General Manager, District Industries 

Center were contacted. Both the officials recounted a number of schemes supporting 

start-ups, including funding support, marketing support, support in exports, 

managerial capacity building of young entrepreneurs, guidance and mentoring, etc. 

however, they did admit that supporting start-ups is rather a recent phenomenon. 

Moreover, given the diversity of industries, it is not possible to give technology 

related support to start-ups. Though, General Manager, DIC did mention that 

recently, he had invited Heads of local 10-12 Engineering Colleges to address this 

issue. The other problem these developmental organizations faced related to 

accessing innovators is that they felt it is very difficult to hunt for innovators. Unless 

the innovators come forward to seek specific support, they can’t be helped. The 

situation is very piquant. On the one hand, it is claimed that the support is available 

and on the other there is a strong feeling that there is no support available. The truth 

lies somewhere in between, There is a need to create a platform for sharing 

information about the facilities with industry and with students who could be 

tomorrow’s innovators. This communication gap needs to be bridged. The schemes 

to finance early innovation which are in vogue in Gujarat must be popularized. 

The Takeaway 

The case of Jeevanbhai is typical of a grassroots innovator, not aware of the existing 

ecosystem for innovation. Moreover, like most small companies, Jeevanbhai is a 

reactive rather than a proactive innovator. He indeed is imaginative and an 

innovative problem solver, what lacks in him is that killing instinct of an entrepreneur. 

The fire in the belly is missing, as is the case with most of the innovators. Very few 

innovators are able to properly commercialize their innovation. Mindset matters. 

Moreover, the support system, though does exist, it is not proactive. They wait for an 

innovator to come to them rather than taking a proactive step to hunt for an 
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innovator. The system needs to be galvanized and a process of scouting for 

innovators and innovations should be put in place. 

This case has been considered a failed case because in all these years, Jeevanbhai 

has only partially commercialized his innovation. He sold just six machines in all 

these years. His primary focus remains his job work, and he carries out some 

innovation only when asked. It is not an inherent characteristic of Jeevanbhai. None 

has in fact adopted or adapted his innovations, for various reasons. Due to these 

factors we consider it a failed case.  
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3. Friends' mechanical work's foray into manufacture of high speed lock stitch 

machine 
 

 

Mr. Ranjeet Singh 

Owner, Friends Mechanical Works 

 

 

The 400 odd sewing machine industries in Ludhiana (Punjab) also known as the 

Manchester of India cater to 85 % of the total domestic and industrial sewing 

machines manufactured, assembled and traded in 

India, making it the largest center in the nation. 

(Sharma, 2009)(Russo, 1999)With the large share in 

industrial sewing machines already being moped by 

imported sewing machines from China, it is only the 

demand of domestic needs that the sewing machine 

industry in Ludhiana caters to.(Sharma, 2009)The 

industry is estimated to worth around Rs 15 

billion.(Industrial Register, 2015) 

The local sewing machine industry developed 

significantly during the World War II (1939-45) and had 

been doing quite well until recently when it has to face 

severe competition from the Chinese industries. Ludhiana generally supplies its 

sewing machine and its parts to big brands like Usha and Singer. Out of the total of 

106 spare-parts required for assembling a sewing-machine, 100 spare parts are 

manufactured locally in Ludhiana and the rest are imported from other 

cities.(Industrial Register, 2015) 

Fig 3.2.3. 3: Parts of sewing machine 
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Challenges 

Currently, the domestic sewing machine industry has got hit on two fronts. Firstly, the 

drastic rise in the price of iron ore has led to a hike in its production cost and 

secondly a sharp decline in demand for sewing machines because of popularity of 

ready-made clothes. The import of cheap ready-made clothes from countries like 

Taiwan, Bangladesh and China has threatened and almost closed the tailoring 

industry of the country, thereby diminishing the demands of the sewing machines. 

According to an estimate, over 25 per cent of Ludhiana's 400 small units have closed 

down in the last few years and around 10 percent of these units are believed to be 

shutting down each year in the Mandi Gobingarh area. The increased cost of raw 

materials like pig iron, mild steel and cast iron, nickel and chrome, salt nickel, 

anodes, peerless polish and coal etc. used in the making of sewing machine has 

made the manufacturing business unprofitable. Due to fluctuating input costs, many 

sewing machine units have started importing sewing machines and its parts from 

China. (Industrial Register, 2015) 

According to Mr. Manoj Sharma, Assistant Director, MSME-DI, “the potential for 

growth in this sector now lies in the manufacture of industrial sewing machines as 

there are decreasing buyers for home-segment sewing machines. As a matter of 

fact, the big garment manufacturers have been importing machines from China and 

Japan, hence negatively affecting the local sewing machine manufacturing 

industry.”Apart from this, machines made in China, Taiwan, Korea and Italy, are also 

present in the local market and unfortunately, there is no Indian manufacturer 

accomplished to produce such sophisticated machines, whereas for domestic 

purpose, machines are available from companies like Merrit, Nagpal, Singer, etc. Mr. 

Sanjay Shukla, GM, Singer India Ltd points out on the other hand that there is still a 

demand for home segment sewing machines as 3 lakh machines per month are 

being sold in the local markets. Thus, it becomes imperative to develop indigenous 

sewing machines that can cost lesser than the price of the imported machinery and 

survive in the cut-throat market competition before the Ludhiana sewing machine 

manufacturers go into oblivion.(Industrial Register, 2015) 

Keeping the above in mind, Mr. Ranjeet Singh from ‘Friends Mechanical Works’ a 

local entrepreneur decided to uptake this project of manufacturing indigenous high-

speed lock stitch machine, which has a great demand in the Indian market which 

would cost lesser than the imported machinery. In India, the industrial machines 

manufactured are heavy and is not self-lubricating, while the advantage of high stitch 

lock machine is that, not only it is self-lubricating but also has a high stitching speed. 

Most of the units in Ludhiana are generally manufacturing zig-zag sewing machines 

and multi-hand operated sewing machines. 

Identification of innovator 



Page | 133 
 

The district industries centre (DIC, Ludhiana) provided the list and contacts of 

associations and units and the FMC regional head of Punjab along with his team 

was consulted for identification of potential units that fit the criteria for failed 

innovation. Based on their recommendations, a few units like Ekson Engineering 

Industries, Deluxe Industries and Makhan Sewing Machine were visited. After 

preliminary interview with the units, Ekson Engineering Industries was finally 

selected. As a part of value chain study of the innovator, a brief meeting with Singer, 

who is in Ekson’s forward chain, revealed a unit, Friends Mechanical works whose 

innovation perfectly suited the criterion of a failure case. Such an innovation had 

never been tried by any of the units in Ludhiana and even after multiple efforts; it 

could not survive the market competition and had to be abandoned. The unit was 

visited and after an interview with the entrepreneur of Friends Mechanical Works, the 

innovator was changed from Ekson to Friends in order to bring out a stronger case of 

failed innovation. 

Profile of innovator  

Friends Mechanical Work, a small registered unit in Ludhiana, Punjab manufactures 

a wide range of products including chain stitch embroidery machines, bag closer 

machines, zigzag machines, sewing machines, over lock machines and single 

needle machines. The owner of the unit, Mr. Ranjeet Singh is into the business of 

manufacture of sewing machine since the beginning of his career and this unit was 

set up by his father (second generation of business) in 1970. He has done Bachelors 

in Law and his brother, who has a partnership in the unit, has a technical background 

by virtue of experience. Currently, the brothers have separated their units and Mr. 

Ranjeet employs 10-15 people (skilled and unskilled) in his unit. 

Mr. Ranjeet frequently attends at least 2 exhibitions in a year held in Delhi and within 

Punjab like the Buyers-Sellers Meet, Knit World International Expo, etc. The 

exhibitions are primarily focused on products display, fine-tunings in the machinery 

to increase productivity, etc. From the exhibitions, he derives a fair idea regarding 

the new trends in the market and helps him to establish contacts and potential 

clients. The market of the unit is mainly nationally based with few exports to Pakistan 

and Nepal. Mr. Ranjeet is a member of the Sewing Machine Association of 

Ludhiana, which has not taken many initiatives in terms of increasing the 

innovativeness of the cluster. In terms of exposure to better units, he has visited the 

clusters in China and opines that the processes used in those clusters are 

technically the same but what differs is the easy availability of machineries and raw 

materials, hence lesser cost of production. 

Innovation  

There is a growing demand of new and sophisticated industrial sewing machines in 

Ludhiana, one of them being high speed lock stitch machine. The innovator said that 

initially these machines were being imported from China and Japan (Juki) at a cost 

of 27,000 INR. Thus, by reverse engineering, Mr. Ranjeet Singh made an effort to in-
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house manufacture the high speed lockstitch sewing machine, indigenize them and 

sell it in the market at competitive prices. The lockstitch uses two threads, an upper 

and a lower, the needle having the eye on the base. This stitch is named so because 

the upper and lower threads, “lock” together in the hole in the fabric through which 

they pass. Unlike chain stitch, lockstitch does not unravel easily and is usually used 

on higher quality garments. 

No other unit in the Ludhiana cluster has taken the initiative to manufacture these 

sewing machines yet; hence it has been regarded as product innovation (According 

to the OSLO Manual).  

They received orders for their products from clients 

based in Ludhiana, Delhi and Howrah. However, they 

failed to sustain the market demand due to lack of 

external support and high competition from Chinese 

products in terms of pricing. Mr. Ranjeet Singh could 

successfully reverse engineer the high speed 

lockstitch sewing machine, manufacture it, put the 

product through various trials and launch it in the 

market for 13,500 INR when the imported machinery from China and Japan were 

being sold for 27000 INR in the Indian market. But, the major setback to innovation 

came when China further lowered the price of its product to 5500 INR in order to 

survive in the competitive market. Friends Mechanical unit was unable to compete 

with the new prices as they could not further lower their cost of production than 9,000 

INR and ultimately had to step back. 

Ideation 

The innovator visited various exhibitions and observed the products coming from 

China, analyzed them and decided to reverse engineer the ‘high speed lock stitch 

machine’ due to its great demand in the local market. Also, the garment 

manufacturers provided a fair idea regarding the new market trends and 

sophisticated machinery, which could increase the productivity.  Mr. Ranjeet Singh’s 

brother, who has a technical bent of mind, manufactured the machine in-house 

without technical assistance at affordable prices. The main sharp of the machine is 

17 inches long with a 5 mm hole inside it. This could not be manufactured in the 

Ludhiana market due to unavailability of suitable technology/machinery and hence 

after preparing the sharp, the machine was sent to Thane where it was completed. 

Now he generally imports the sharp from China due to better and sophisticated 

quality at cheaper prices. They did not take the help from the local R&D Centre due 

to its passive state and lack of state of art technology. Also, they have never taken 

loan from banks and did not need a loan for this innovation too.  

Need for innovation  

The innovator identified a huge customer demand in the local market for the high 

speed lock stitch machine to which the innovation primarily catered. He added, “The 

Fig 3.2.3. 5: High Speed Lock Stitch 

Machine 
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machine helps in increasing the productivity as it is characterised by 400 stitches per 

minute (SPM), which is an indicator of the high sewing speed of the machine. When 

compared to other stitch types, it uses the least amount of thread and produces the 

flattest stitch (high quality stitch). It is the only stitch formation that can be 

backstitched if the ends need to be secured. Thus, it is able to produce large 

quantities of high-quality clothing at minimal prices. The machine is a self-lubricating 

machine, therefore it does not require regular oiling and minimizes the risk of oil 

getting on the fabric. It also cuts down the repairing and maintenance cost as the 

lubrication is able to address the friction on the bobbin threads at all times. The 

machine just requires to be run once a month to keep the lubrication process intact. 

Lastly, the parts of the machine are adjustable and inter-changeable thus providing 

ample scope for customization according to different fabrics.” 

Innovation Glitches 

The process of innovation could be adopted upto the level of production but could 

not be further commercialized as it succumbed to the competition provided by the 

Chinese products.  

Mr. Sanjay Shukla, General Manager, Sourcing and Technical, Singer India Ltd 

points out the prime factors for China’s competitive edge over India in the pricing of 

sewing machines, he says “The main raw materials used in these machines are cast 

iron and steel. The cost of these raw materials in China is half the price in 

comparison to India due to its government policies. Thus, the manufacturers can't 

reduce prices because the cost of major raw materials such as cast iron and pig iron 

has escalated by 14 per cent in the last few years which accounts to a major input 

cost difference. Secondly, electricity cost is a major contributing factor in the high 

price of manufacturing in India. In China, electricity costs around INR1-1.5 per unit, 

making it INR 5 per product, whereas in Punjab, electricity costs INR 7.5 per unit, 

amounting to INR 20 per product. Thirdly, China has international buyers leading to 

huge mass production. Also, they have a high yield R&D facility, which is funded and 

supported by government whereas in India, R&D facility is an overhead expenditure. 

Thus, Chinese products are 20-30 % cheaper. Lastly, India has high freight costs. 

One truck consisting of not more than 1000 sewing machines costs INR 70,000- 

80,000 to reach Mumbai port whereas China has multiple dry ports resulting in 

negligible freight costs.”Adding to the factors, the innovator says “China does not 

have to manufacture the parts from the scratch, instead can purchase the parts from 

outside at very minimal prices. Whereas, in India the machine parts have to be made 

from the scratch by the unit, thus increasing the production cost of the machinery. 

Generally, the fabricators in the Indian market cater to domestic sewing machines 

and the parts produced are not of a very good quality since they have very 

conventional machines, hence have technical incompetence. The Ludhiana 

fabricators lack the capability of manufacturing the parts of the high stitch lock 

machine as they are small and sophisticated and have to be very accurate with their 

dimension.” 
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Factors that could have facilitated the innovation to succeed are: 

 Effective implementation of cluster development programme: SIDBI had initiated a 

cluster development programme in Ludhiana in the year 2006but not many benefits 

could be availed due to political influences. 

Over 70 acres land has been earmarked in Ludhiana for the sewing machine 

manufacturers that comprises of part-manufacturers to develop the cluster. Out of 

the 400 manufacturers and ancillary units for sewing machine located in and around 

Ludhiana, only 30 have submitted application for acquiring the plot in the cluster. The 

sewing machine manufacturers in Ludhiana maintain that the space allotted for 

upcoming cluster in Raikot, is far from the city and hence inconvenient. Since most 

of the manufacturers in Ludhiana are from the small-scale category, they find it tough 

to displace from their existing places, considering the financial aspect. Also, the 

reserved prices for plots in the upcoming area have been increased threefold i.e. the 

earlier-decided prices at Rs 500 per square yard now moving up to Rs 1500 per 

square yard, thereby upsetting the plans of shifting to the cluster. Whereas, the 

officials from DIC maintain that the small units are not comfortable with moving to the 

cluster, since they see each other as competitors in the business and are not 

comfortable sharing space in the same place. The government already has allotted 

space for the cluster and is ready to invest Rs 15 crores for a common facility centre 

there. According to the president of Sewing Machine Development Club, Mr. Sokhi 

says that the only way of generating enthusiasm among sewing machine part 

manufacturers is by providing cheap access to funds which could solve the financial 

problem for the manufacturers. (Sharma, 2009) 

 Passive R&D Centre: The Research and Development Centre for Sewing Machine in 

Ludhiana, autonomous body has been set up by the Punjab Government with the 

assistance of UNDP/UNIDO in the year 1983. This is the only R&D centre for sewing 

machines across India. Initially, for free flow of knowledge, there would be technical 

experts visiting the R&D centre from countries like Czechoslovakia but in 1992, when 

the government changed, its new policy stopped the visit of the technical experts. 

Since then, the R&D centre has been in a passive state. Prof. Harbans Singh of the 

R&D centre opines that they are unable to provide much assistance to the units due 

to the lack of technical experts as they stopped getting the funding from the 

government in 2005. The units, on the other hand, have a much better exposure as 

they visit the clusters in China and hence are more updated about the state-of-art 

machinery etc. Thus, the R&D have been unable to take up efforts to develop and 

promote high speed sophisticated sewing machines in Ludhiana.  

 No training Programmes for the units: The government has not organized any 

training programmes for the local sewing machine manufacturers. Also, the 

manufacturers have low levels of awareness regarding the various government 

schemes.  There is an absence of hand-holding support for the units.  

 Shortage of skilled labour: Currently, the sewing machine units are facing a shortage 

of skilled labour since the sewing machine industry does not attract the technical 
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people due to its low returns. Most of the skilled people prefer going to big industries 

like TATA and other automobile companies since they offer a higher salary.  

 No innovation initiatives from the association: The president of the association is also 

the owner of a sewing machine unit. Hence, this becomes a major cause of 

inefficient knowledge dissemination to other units which are viewed as competitors.  

Diffusion of innovation 

The innovation could not be diffused to other units as most of the sewing machine 

units are cottage based industries in Ludhiana. Their risk taking capacity is minimal, 

as they do not have the potential for high investments in products with uncertain cost 

of returns. Also, due to low support from association level and incompetent R&D 

centres, none of the units tried manufacturing high speed lock stitch machine after 

seeing the failure of Friends Mechanical Works in trying to reduce the costs. Also, 

the units here do not have a government backing and have low awareness of the 

government schemes, hence are fearful in losing their bread and butter in the 

process of experimenting and innovating.  

Suggestions 

- Ludhiana cluster is good at imitation. Hence, it is necessary to change the strategy 

with respect to the environment to maintain the technological dynamism. The 

machine should be sourced from China and finishing and branding of the product 

can be under its own name. Global and local competition is very different owing to 

the unequal price brackets and environment leading to unequal competition base. 

Hence, it is necessary to strengthen the global sourcing. 

- To survive in the competitive market, it is a dire need to increase the volume of 

production or increase the bulk order. India is a production based country, hence it is 

very important to increase the volume of production to decrease the costs to match 

the costs of Chinese products.  

- The third way out is to collaborate with the Chinese units, understand their 

technologies and operations, and then gradually separate out and become 

independent. Automation is a very important need of the sewing machine industry 

which can be learnt from the best.  

- Also, the Punjab Government needs to build up a strong infrastructure and reduce 

the electricity costs. A lot of industrial sewing machines operate through diesel, thus 

doubling the operation charges (approximately 13-14 INR per unit), which ultimately 

bears a load on the machine only. 

- If support is provided from the MSME departments, there could be a collective effort 

by the sewing machine industry to manufacture industrial machines in bulks, which 

not only would restore competition in the domestic market but also help the ailing 

industry to stand on its own feet. 
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4. Fanning the fire: SV Brick works' move towards cleaner high draft brick kiln 

 

 

Mr. Rajendra Mohan 

Owner, SV Brick Works (Village Pamal) 

 

 

Bricks are shaped into blocks from clay which is then burnt in a kiln. Bricks are the 

primary building materials that have been known to and used by humans, and have 

seen their rise and downfall over different periods of time based on architectural 

trends and preferences of people. Burnt bricks have been in use since as far back as 

the ancient Indian, Babylon, Egypt and Roman civilizations.  

FCBTK (Fixed Chimney Bull’s Trench Kiln) is the most common design found in 

Brick Kilns in India at present. About 65-70% of brick production takes place in Indo-

Gangetic plains consisting of north and north-eastern parts of India comprising the 

states of Assam, Bihar, Haryana, Punjab, Uttar Pradesh (UP), 

and West Bengal using Bull’s Trench Kiln (BTK) technology 

with fixed chimney (Greentech knowledge solutions pvt. ltd., 

2013). Apart from FCBTK, other technologies found in India 

include Zig-zag Kiln (natural and forced draft - India), Vertical 

Shaft Brick Kiln (VSBK – India and Vietnam), Down-Draught 

Kiln/ Clamp kilns (DDK- India), and Tunnel Kiln (Vietnam) 

(Kamyotra, n.d.)(Greentech Knowledge Solutions Pvt. Ltd., 

New Delhi, 2012). Zig-zag firing technology (both natural and 

forced draught) and VSBK are cleaner compared to FCBTK 

and yet their numbers are remarkably few at 2000 HDKs 

(Greentech knowledge solutions pvt. ltd., 2014) and 110 VSBKs 

(Greentech knowledge solutions pvt. ltd, 2014) respectively. Interestingly, the brick 

kiln owners in Punjab know of HDK technology and in many cases, although 

unsuccessfully, have even attempted its adoption in their enterprise units. Mr. 

Rajendra Mohan is one such brick kiln owner. A graduate by education, in his late 

Fig 3.2.4. 7: Air from HD fan 

going to the kiln 
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50s now, he is the first generation 

entrepreneur of his business running 3 

brick kilns today in Ludhiana. All of his 

brick kilns units are currently running on 

FCBTK technology. It was during a 

discussion on innovation in foundry 

sector with the president of Ludhiana 

foundry association that a reference was 

made to innovation in non-metallic 

mineral products sector, including brick 

kiln sector. He thus dug out the 

information and provided contact of a brick kiln owner as an initial entry point for a 

discussion on innovation in brick kiln 

sector. This unit owner, Mr. Karan 

Sharma, thus enlightened about the unsuccessful attempts at HDK installation by 

units in Punjab and provided the details of the Ludhiana Brick Kilns Owners 

Association president and general secretary. The general secretary of the 

association, a technical graduate himself, shared insightful information on HDK along 

with a comprehensive list of units who have had the tryst with HDK technology in 

their respective brick kiln units. From a discussion with some of these units, and a 

focus group discussion in the association office, the innovator was identified and the 

case built around him.      

 

In early 1990s, all brick kilns in India were running on moving-chimney bull’s trench 

kiln technology which was brought to India from Britain and was the brain-child of the 

British engineer W. Bull who pioneered it in 1876 (Greentech knowledge solutions 

pvt. ltd., 2014)(Greentech knowledge solutions pvt. ltd., 2013). However, the Central 

Building Research Institute (CBRI), the Aligarh Muslim University (AMU), and the 

Punjab State Council for Science and Technology (PSCST) developed designs of 

bull’s trench kilns with fixed chimneys. Since movable chimneys were polluting and 

yielded comparatively poor quality of bricks, the MoEF issued a notification ordering 

all movable chimney kilns to adopt fixed chimney technology by 2002 (Greentech 

knowledge solutions pvt. ltd., 2013). The conversion helped with reduction of SPM 

emissions as well as fuel use, however, fixed chimney kiln also suffers from 

incomplete combustion of fuel, indicated by high CO concentration in flue gas (PPM 

range), black smoke, and unburnt coal deposition at the floor of the kiln (Greentech 

knowledge solutions pvt. ltd., 2013). Whereas in case of FCBTK, fire is always 

burning and moving forward continuously in the direction of air flow due to the 

draught provided by a chimney; in case of former there is a continuous, cross 

draught in which the air flows in a zigzag path and the draught for this air flow is 

generated by a fan. In India, HDK was introduced by CBRI in 1970s and its adoption 

advocated by them and other organizations working in this area such as PSCST 

(Greentech knowledge solutions pvt. ltd., 2014).  

Fig 3.2.4. 8: High draft fan in Mr. Ramesh Agarwal’s 

unit 

 

Fig 3.2.4. 9: High draft fan in Mr. Ramesh Agarwal’s 

unit 
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With the mention of this small 

change in design of the original 

brick kiln one wonders what 

significant advantages does this 

improvement accrue? The 

answer lies in the seemingly-

simplistic explanation provided 

by Rajendra ji, which sums up 

the advantages of high draft kilns 

succinctly, “I adopted this 

technology since it yields a 

higher number of first class 

bricks and is less polluting due to 

uniform spread of the fire”. This 

explanation is grounded in facts. On an average, high-draught zig-zag kilns require 

about 20% less energy in comparison to FCBTK and have lower specific energy 

consumption (Greentech knowledge solutions pvt. ltd., 2013). HDK emits 20% less 

CO2 and 75% less black carbon as compared to FCBTK and their contribution to 

SPM is much lower, as well (Greentech knowledge solutions pvt. ltd., 2013). Despite 

these promising advantages of HDK over FCBTK, it is pertinent to mention at this 

point, that Mr. Rajendra Mohan could not succeed at this innovation and had to 

revert to the older FCBTK technology. It is natural to wonder where the exposure to 

technology came about for him, and how successful this technology really is and 

whether there are examples to draw learning from and to emulate. In order to 

understand further dynamics of successful adoption, as well as rejection, 3 other 

entrepreneurs have been interviewed. Mr. Ramesh Agarwal, owns a brick kiln called 

Agarwal brick kiln in Sarabha village in Ludhiana and was successfully able to 

implement high draft technology in his unit. Mr. Ramesh Agarwal has been running it 

since past 10-12 years. Mr. Satish Agarwal, owns 5 brick kilns in all and has tried 

and rejected HDK technology in one of his units. Similarly, Mr. Karan Sharma also 

tried and rejected the HDK technology in his unit in Sahnewal.  

 

India accounts for more than 10% of world’s production of bricks, making it the 

second largest producer of bricks in the world after China. In terms of numbers, India 

has an estimated 1,21,000 bricks kilns employing about 15 million workers (Chandra 

Bhushan, Dr D.D. Basu, Nivit Kumar Yadav and Rahul Kumar, 2016). However, in 

the brick kiln sector, the level of mechanization is low domestically, and the process 

involves manual and inefficient methods of clay preparation, hand moulding and 

firing, and causes environmental pollution due to the crude production process. Apart 

from this the sector suffers from dominance of small-scale brick kilns with limited 

financial, technical and managerial capacity, dominance of single raw material (clay) 

and product (solid clay brick), and lack of institutional capacity for the development of 

the sector(Greentech Knowledge Solutions Pvt. Ltd., New Delhi, 2012). Since brick 

kilns are mostly spread out in open areas, even processes like firing and drying are 

 

 

 

Figure:  

 

 

Fig 3.2.4. 12: Chimney (HDK) in Mr. 

Satish Agarwal’s unit; height 15-25 

mFigure:  

 

Fig 3.2.4. 11: Chimney (HDK) in 

Mr. Satish Agarwal’s unit; height 

15-25 m 

 

 

Fig 3.2.4. 10: Chimney (FCBTK) 

in Mr. Karan Sharma’s unit; 

height 20-38 m 
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carried out in an open environment, making it impracticable to run kilns in rainy 

season. Hence, brick manufacturing is mostly seasonal with kilns operating for 6-9 

months. Brick kilns are normally found in rural and peri-urban areas close to urban 

centers where demand for bricks is significantly high. At 25 million tons of coal 

consumption, brick kilns are among the highest industrial consumers of coal in the 

country (Greentech Knowledge Solutions Pvt. Ltd., New Delhi, 2012). Yet, not much 

has happened in this sector to enhance energy efficiency in production process even 

though some changes are being brought about at product level by introduction of 

resource efficient bricks (REBs). REBs are products that consume less energy and 

resources for their production than traditional fired clay bricks, and also have better 

quality and insulation properties. The brick manufacturing technology in India varies 

from region to region and depends generally on scale of production, soil and fuel 

available, demand, market conditions and also on the enforcement of law for shifting 

from one technology to the other (PSCST, 2000). In peninsular India, the majority of 

brick production is through clamp kilns and BTKs. Clamp kilns contribute about 21% 

to the total brick production in the country (Kamyotra, n.d.). Currently in India, 

Vertical Shaft Brick Kiln (VSBK) and high-draft brick kiln (HDK) are relatively more 

energy efficient technologies. HDK is now available since more than 40 years since it 

was introduced in India in 1970s by Central Building research institute (CBRI) 

(Greentech knowledge solutions pvt. ltd., 2014); it helps improve the productivity and 

quality of bricks but there are merely about 2000 high draught brick kilns in India 

(Greentech knowledge solutions pvt. ltd., 2014).The clamp is the most basic type of 

kiln since no permanent kiln structure is built. It consists essentially of a pile of green 

bricks interspersed with combustible material. Green bricks are molded blocks of 

clay before they have been fired in a brick kiln. 

 

Mr. Rajendra Mohan, the main innovator, was interviewed and his case perused to 

understand the process of technology adoption. Mr. Mohan explains that he got the 

idea of installing this technology from Mr. Mohanjit Singh’s brick kiln in Kakar Majra, 

Ambala located at some distance from Chandigarh, which the latter has been 

running successfully since past 10-15 years. He was the pioneer of this technology 

in the area and there are approximately 15-20 kilns now employing similar 

technology in this area. Mr. Rajendra Mohan sought the help of others experimenting 

with it. He consulted Mr. Satish Agarwal in Ludhiana who had attempted the 

adoption previously under the guidance of Mr. Jaggi (former director, PSCST) with 

whom the latter has a personal rapport, and Mr. Mohanjit. Having discussed one of 

the advantages of HDK, namely reduction in pollution, it is important to also verify 

the second claim made by Rajendra ji in this regard- HDK yields a higher number of 

better quality bricks. The brick kiln entrepreneurs interviewed for this study explain 

that they classify bricks into 3 categories- first class, second class and over-burnt or 

third class. They explain that first class bricks are more or less of a uniform shape, 

burnt uniformly and hence are smooth, sharp and perfectly cuboidal. Second class 

bricks are not uniformly burnt and may be unbaked in places. They have rough 

surfaces with irregular and blunt edges and are dull to look at compared to the 
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reddish-orange colour of first class bricks. Third class bricks are irregular and have a 

dark, burnt colour. Mr. Rajendra, Mr. Karan, Mr. Satish and Mr. Ramesh, all the brick 

kiln entrepreneurs who have had a tryst with HDK contend that a 92% yield of first 

class bricks compared to 85% in case of FCBTK was a major bait that led them to 

experiment with this technology. However, there is a caveat here; a percentage of 

92% of first class bricks is only obtained under ideal conditions and these ideal 

conditions normally do not prevail in Ludhiana. Mr. Karan Sharma, another 

entrepreneur who experimented with high draft technology explains that power back 

up becomes integral to the process since in case of power cut, even with a 3-4 

minute time lag between operation of genset and operation of process in the 

manufacturing unit, the entire lot of bricks can get ruined. In case of frequent power 

failures, it can get difficult to control fire to ensure its uniform spread and sufficient 

duration in every section where bricks are stacked. It’s important to control fire since 

lesser fire can cause bricks to remain unbaked while excess of it can cause them to 

melt, yielding higher number of second and third class bricks respectively, which 

fetch lower prices.  Another short-coming of the technology explained by Mr. Mohan 

is capacity. While he is able to manufacture at least 70,000 bricks per day in case of 

natural draft, this number is merely 45,000-50,000 in case of high draft kilns. This 

claim was confirmed in the interview with Mr. Satish Kumar. He gave similar 

numbers to emphasize the stark difference between the output obtained from both 

technologies However, the brick kiln technical expert from TERI disagrees with this 

claim. He explains that the output from both units should be the same and if it is not, 

it means that there is a technical inefficiency in the design. This could ostensibly 

stem from problems in the ID (Induced draft fan) fan since of the right capacity fan 

must be installed to create the right amount of draft in the kiln. A lower output would 

result from a lower draft.  

 

Another major obstacle cited by most unit owners is lack of technical institutions and 

consultants in facilitating the adoption of technology. Amongst the challenges listed 

out in adoption of HDK, Mr. Rajendra Mohan also states requirement for a larger 

number of laborers, dearth of skilled labor in Ludhiana for high draft technology, and 

the huge gap in technical support required for adoption of new technology, as well 

as, locally available repairmen/ service providers to get timely services. The 

difference in labour required is clearly brought out in the table below. These figures 

were reported by Mr. Rajendra Mohan during the course of the interview and they 

clearly bring out and verify the claim of HDK as labour intensive technology.  

 

 

 

 

 

 Table 3.2.4. 3: Labour profile in both drafts 
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This claim was verified in discussions with the other stakeholders. In fact, Mr. 

Ramesh Agarwal also explained that the contractual labour hired has to be made 

advance payments and this does not augur well for the operation of the unit since 

the labour loses incentive to work regularly. No training institutes locally, or even 

nationwide, run training programmes for workers. The general skills taught in ITIs are 

not relevant to the brick kilns sector. While Mr. Rajendra Mohan concurs that the fuel 

consumption and hence emissions in case of high draft are lower, however, he 

claims that the gains from this are offset by the cost of labour and the lower 

production. Based on figures obtained from him, the reduced profit margin in case of 

high draft confirms this. The detailed calculations have been mentioned later. 

 

In spite of all of these problems with practical application of HDK technology, the 

question of why the successful entrepreneurs are able to run it successfully lingers. 

Mr. Rajendra Mohan contends that Mr. Mohanjit 

who is based out of Kakkar Majra in Ambala, 

has both of his brick kilns located side-by-side in 

the same area. He presides over the unit 

throughout the day during the time of operation 

of the kiln and hence as an entrepreneur he is 

successful in adoption and use of this 

technology. He also has a fair amount of 

technical knowledge even though he is not a 

technical person by qualification. The only 

successful entrepreneur of HDK technology in Ludhiana, Mr. Ramesh Agarwal also 

cites his time devotion and sincere effort at technology adoption as an important 

reason for his success at implementing the technology which gives it significant 

footing. It is further bolstered by observation and concurrence with this claim of the 

brick kiln expert at TERI interviewed for the purpose of this study. Another significant 

factor that Mr. Rajendra Mohan cites as the reason for success of the technology in 

Kakar Majra is technical persons and repair persons available in the area due to the 

presence of HDK units in the area. Also, since there is a number of HDK units in this 

Type of labour High Draft Natural Draft 

Coal crushers 2 NA 

Firing 6 4 

Stackers 6 5 

Keri wale 5 7 

Foreman 1 1 

Sealing 2 NA 

Helpers 2 NA 

Total 24 17 

Challenges  

 Higher labour requirement 

 Skill gaps especially in coke 

pouring techniques 

 Lower production capacity 

 Dearth of service providers 

for machinery repair  

 

Challenges  

 Higher labour requirement 

 Skill gaps especially in coke 

pouring techniques 

 Lower production capacity 

 Dearth of service providers 

for machinery repair  

Fig 3.2.4. 13: Primary challenges faced by 

the innovator 
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area now, there is availability of skilled manpower. Mr. Mohanjit Singh, from whom 

Mr. Rajendra Mohan learnt about this technology, has been running his unit 

successfully in Kakkar Majra since the past 16 years when he learnt about the 

technology from one Mr. Peter Habla from Australia who owns a firm providing 

consultancy services in this technology to kilns and other relevant stakeholders in 

developing countries.  Mr. Mohanjit has now expanded to a much bigger scale, 

employing permanent labour who stay in accommodation provided to them by Mr. 

Singh. Over-time, this technology has thus diffused into other 15-20 units in the 

cluster in Kakkar Majra. Due to this, the supply of trained labour has improved in the 

area and the local repair persons have got trained in fixing glitches in HDK units.  

The role of state agencies is minimal and research and development is negligible at 

local level, i.e., within Ludhiana. There is no technical agency at local level except 

PSCST which is also located at some distance in Chandigarh and currently, they are 

not promoting adoption of cleaner technologies like HDK and VSBK and are instead 

working on cleaner products such as resource efficient bricks. However, there is an 

entrepreneurial streak and willingness among entrepreneurs to take risk. However, 

this potential has not sufficiently been tapped. Technologies like HDK and VSBK are 

not only more efficient in terms of production but are also more energy efficient and 

hence environmentally better. Seeing as there is will, there is a need to facilitate their 

adoption by making the transition smooth. 

 

The annual production of fired clay bricks in India is about 150-200 billion bricks 

(Greentech Knowledge Solutions Pvt. Ltd., New Delhi, 2012). It is estimated that at 

present, around 75 per cent of the market constitutes of fired clay bricks while the 

rest of it comprises of non-fired bricks (e.g. flyash bricks, autoclaved aerated 

concrete blocks, etc) (Chandra Bhushan, Dr D.D. Basu, Nivit Kumar Yadav and 

Rahul Kumar, 2016). As explained earlier, first class bricks are superior quality and 

hence have a higher demand and fetch higher prices compared to second and third 

class bricks. Also, as stated earlier, HDKs yield a higher percentage of first class 

bricks fetching higher prices and justifying the capital investment involved in their 

construction. With increasing compliance requirements for green buildings and 

sustainable material use, there is scope for promotion of such cleaner technologies. 

The demand for bricks manufactured using energy efficient practices such as HDK 

needs to be created by sustainable consumption practices since it will create a win-

win situation for both consumers by way of better product quality as well as for 

entrepreneurs by fetching them higher prices due to increased percentage of better 

quality bricks, and by reducing pollution from reduced fuel use. In order to promote 

these technologies, there is a need to create an enabling environment by providing 

linkages with technical institutions to provide the much-needed support in technology 

adoption, a mechanism for training workers for techniques involved in running 

natural draught and forced draught zig-zag kilns, as well as, training in better 

practices. Keeping the national importance of the sector due to the large number of 

units, their geographical spread across the length and breadth of the country, the 
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employment generation, the high fuel demand, substantial contribution to pollution, 

and the sheer importance of the product in question, it is pertinent to have a national 

mission devoted to sustainable development of this sector. A scoping paper on such 

a mission by Center for Science and Environment lists conversion of FCBTKs to zig-

zag kilns (including HDKs) as well as preparation of emission roadmap in the next 

five years as a viable solution (Chandra Bhushan, Dr D.D. Basu, Nivit Kumar Yadav 

and Rahul Kumar, 2016).       
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Table 3.2.4. 4: Calculations 

Item HDK BTK 

No. of bricks manufactured per day  50,000 70,000 

Fuel consumption in tons (per month)(Feedback 
Ventures, 2010) 42.625 46.5 

Price of fuel (coal) per ton* 3,600 9000 

% of class I bricks  under optimal conditions 92 85 

*In case of HDK pet coke is used, while coal is used in case of BTK. This is because the former needs more 

oxygen and hence it is not possible to use it in case of BTK. 

Other expenses Amount 

Salary of each worker p.m. (INR) 10,000 

Salary of foreman p.m. (INR) 20,000 

Price of bricks per thousand (class I) (INR) 3,700 

Price of bricks per thousand (class II) (INR) 2,800 

Price of bricks per thousand (class III) (INR) 2,600 

Monthly expenditure, revenue and profit  

Item of expenditure High draft Natural draft 

  
Quantity 
(no./tons) 

Expenditure 
(INR) 

Quantity 
(no./tons) 

Expenditure 
(INR) 

Labour 24 2,50,000.00 17 1,80,000.00 

Fuel consumption 4 14,400.00 9 81,000.00 

Total cost  2,64,400  2,61,000 

Item of revenue Quantity (no.) Revenue Quantity (no.) Revenue 

Manufacturing of class I bricks 1485000 54,94,500 1560000 57,72,000 

Manufacturing of class II bricks 165000 4,62,000 390000 7,87,800 

Total revenue  59,56,500  65,59,800 

     

Profit  56,92,100  62,98,800 
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Input Process Output 

Manpower 

 

Digging & excavation 

Clay preparation 

Brick moulding 

Sun drying 

Stacking on ground 

Stacking at fire place 

(loading) 

Removing from fire place 

and stacking on ground 

(unloading) 

Firing 

 

Dust 

 

Manpower 

Water 

Sand 

 
Manpower 

Manpower 

Manpower 

Broken dried bricks 

 

Broken dried bricks 

Broken dried bricks 

Heat energy (coal, fire wood) 

Manpower (fuel feeder) 

Flue gas (smoke) 

Heat Radiation 

Unburnt coal 

Manpower 

Broken fired bricks 

Exposure to dust 

Bricks 

 

  

Fig 3.2.4. 15: Brick Manufacturing Process 

Source: http://eec-fncci.org/images/uploaded/hand.jpg 

Fig 3.2.4. 14: Brick Manufacturing Process 

 

 

http://eec-fncci.org/images/uploaded/hand.jpg
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5.Struggle to stay afloat: A case of the Ceramic Pipe Manufacturer 
 

 

Mr. Advith. Rao 

Vasundhara Ceramics Pvt Ltd 

 

 

Various institutions like DC-MSME and the State pollution Control Board were 

approached for identifying leads within the non-metallic mineral sector. However, the 

contacts provided were of units engaged in limestone or granite mining and finishing 

that did not fulfil the criteria of being MSMEs.  

Later, secondary research revealed the existence of a ceramic pipe manufacturing 

cluster in Telangana and the president of the Telangana Ceramic Pipe 

Manufacturers Association was contacted who then provided details of innovators in 

the cluster. 

Case Study on the Ceramics Pipe Cluster, Telangana 

Our innovator in this study is Mr. Advith. Rao who runs Vasundhara Ceramics Pvt 

Ltd at Adilabad district that manufactures Stoneware Glazed/ Clay/Vitrified Ceramic 

Pipes (VCP) used for underground drainage. He is an electronics engineer by 

training and is a third generation entrepreneur. 

Their unit had attempted to transform their process of production from the earlier 

Downdraft Kilns (DD Kiln system) to Tunnel Kiln system in 2012. The tunnel kiln 

system is considered to be one of the foremost ceramic making technologies and 

was developed in mid 19th century Germany (EU, 2007). The main advantages of 

tunnel kiln technology are its better control over the firing process and hence high 

quality of the products. If operated successfully, it also results in reduction of 

manufacturing cost by 25% due to shorter production cycles, higher energy 

efficiency and lesser labour requirement.  



Page | 149 
 

The earlier DD Kiln system was operated under a batch process whereby the 

material was kept fixed while the temperature had to be varied according to the 

stage of the process.  The heating process requires a period of 3 days where it is 

fired up to 1150 degree. The cooling process also requires another 3 days. The 

entire process of manufacturing a pipe thus required at least 10 days along with the 

loading and unloading process.   

In contrast to this fixed material system, in the tunnel kiln, the clay material to be 

fired moves on cars/trolleys through a long horizontal tunnel and can produce 

outputs every day. Dryers are also a new addition to the system as opposed to 

manual drying in the earlier system. These dryers have been added with no 

additional usage of fuel as they use recovered heat from the kiln for it. As 

temperature is fixed in all zones and the material keeps moving through trolleys/cars, 

there is saving of energy.  

While he should have ideally benefitted from the shift in technology, a number of 

glitches resulted in his innovation failing. 

The journey 

 

Given the benefits of the technology and due to his knowledge of the sector, he 

visited pipe making plants in Gujarat that have already established the tunnel kiln 

system. He had hired some of the technicians from Gujarat to construct the same 

setup in his plant. The technicians only constructed the equipment but provided no 

training or handholding support to the firm. They were therefore left to manage the 

new technology and the processes on their own.  

 

After initiating production, they discovered that the gases emitted in the kiln during 

the firing stage of the pipe making process could not be controlled well, due to which 

the temperature was not distributed uniformly. This resulted in a high percentage 

(25-30%) of rejects. Due to the problems, his production capacity (which should have 

doubled with the tunnel kiln) remained the same as before. According to Rao, the 

new system would have brought down their production costs from Rs 4.6 per kg to 

Rs 3.6 per kg. But due to the high percentage of rejects, production costs have 

actually come up to Rs 4.9 per kg. This is in spite of the fact that they have shifted to 

a more energy efficient fuel source-from coal to PET coke. 

 

Ultimately, their higher production costs have also  led to a decrease in turnover from 

3.5 to 2 crores per annum. Due to the increased production costs, he has been 

running low on working capital and therefore is resorting to run the factory 

intermittently- in intervals of 3 months each. The change in technology came at a 

huge investment cost of Rs.9 crores for which he had taken a loan of Rs.5 crores 

and is unable to repay. Given these factors, going forward, he is unsure of the 

viability of his business. 
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The glitches 

The key factor in failure of the innovation was the lack of technicians familiar with the 

technology in South India. He says that hiring technicians is a costly affair. He claims 

that two technicians  who were supposed to be hired for his unit from Gujarat were 

poached by the unit, Venkatasai Potteries. This highlights the paucity of skilled 

workers. They are unable to resolve problems that have come up in the firing 

process with the technicians available in-house or by the technical consultants that 

they hired. In retrospect, he feels that the system adapted from units in Gujarat were 

suited for the type of clay found in that region and not for theirs. However, he is still 

unable to pinpoint the problem. Even after 2 years of running the system, their 

workers were not fully familiar with the process and required his constant presence 

and supervision, reducing his time for new business development.  

 

Additionally problems were that the market was not ready to accept the new 

appearance of the pipes- while DD kilns had a matte finish due to natural glazing, 

tunnel kilns are artificially glazed. This is yet to find favour with his market that 

entirely consists of public sector bodies such as, Karnataka Water Board, Tamil 

Nadu Water Supply and Drainage Board, Bangalore Water Board, Hyderabad Metro 

works. Due to this they are having to compromise on price. 

As a result of his losses, he was unable to repay instalments in time for the loan of 

Rs.5 crore he had availed from Andhra Pradesh State Finance Corporation.  

Technical snags and lack of resources are not being helped by the fact that the 

entire industry is facing a sad state of affairs. 

 

Fig 3.2.5. 2: Ceramic Pipes 
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There are only four units in the cluster who have attempted  the shift to tunnel kiln so 

far. One of them was Mr Hanmant Rao, the 65 year old founder of Laxmi Balaji 

Ceramics Ltd who made this shift in 2013. He too says that he faces technical 

problems that neither he nor his technicians are able to tackle. He has set up 

pipeline for the tunnel kiln at two different layers, and of this the top lower layer is not 

able to absorb enough heat as a result of which they are not upto the quality mark. 

They have not found any qualified technician to handle their problems effectively.  

However, one lone unit in the cluster that was able to successfully carry out the 

transformation is Venkata Sai Potteries Pvt ltd. Mr Brij Mohan, a partner in the firm, 

says that after having undertaken a visit to several German firms in order to learn 

about the most advanced technologies in ceramic pipe making, they finally imported 

the technology from one of them, Keramoz Steinzug in 2010. 

They successfully adapted to the new process through their in-house expertise and 

are deriving the benefits. The turnover increased from Rs.2 crore before the 

innovation to Rs.8 crore now.  

 

They have benefitted from reduced labour requirement and costs as well as better 

quality of pipes- their entire output now satisfies ISI standard, whereas earlier pipes 

of varying grades and quality were generated. Thus the advantage of importing the 

technology as well as in house expertise seemed to have worked in their favour. 

They chose to import the technology despite its higher costs, which he says is 

almost double the cost of constructing the tunnel kiln in situ. To compare, an 

imported tunnel kiln of capacity 1200 tonnes costs approximately Rs.18 crore, in situ 

tunnel kiln construction of same capacity costs Rs.9 crore while a DD kilns of same 

capacity costs around Rs.1.4 crores. 

 

He shares that the technology in India is mostly adapted from the brick and tiles 

industry and is not suitable for pipes due to their smaller kiln sizes. But since the 

investment cost is so high, most of the units cannot afford to go in for imported 

technology and since there is lack of cooperation due to high inter firm rivalry, this 

innovation has not had a good diffusion in the cluster. Another factor that is 

discouraging them from going for a high value investments are the poor market 

conditions. 

 

Competitive market, bleak outlook 

Overall market conditions for the ceramic pipe industry are grim as they face stiff 

competition from substitute materials in drainage pipes such as PVC and RCC. 

The market share of ceramic pipes, in the drainage pipe sector of the country may 

be only as much as 15-20%, according to the estimates by the industry 

The number of manufacturing units is also steadily reducing with Telangana housing 

the largest number in the country with 36 units, 26 of which are located in and 
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around Mancherial in Adilabad district. This cluster had emerged because of the fact 

that the major raw material which is white clay abundant around the nearby Asifabad 

and Rebbena regions. Each factory employs between 70 to100 workers and records 

an average turnover of Rs. 20 lakh per month with most of the products being 

exported to Karnataka and Maharashtra (Singh, 2015). 

There are lesser number of units spread in other states of the country with a total of 

around 200 units and annual production amounting to 700,000 tonnes valued at 

Rs.350 crore, according to estimates by the All India Stoneware Pipes 

Manufacturer’s Association (AISPMA). 

The existing units in Telangana have been facing a wide range of problems in the 

recent past which lead to the shutdown of many of them. Clay and coal- their main 

raw material and fuel source are becoming difficult to source due to mining 

restrictions and rise in prices. Prices of coal have seen a 40% jump- from Rs 2500 

per ton in 2012 to Rs. 4,100 per tonne at present. Coal also constitutes 65% of their 

production cost. Also the quality of the coal consignments received is worrisome, as 

opined by Mr Varaprasada Rao, Chairman of the Telangana Ceramic Pipe 

Manufacturers Association. 

Thus most of the manufacturers are not able to sustain their existing business at full 

capacity. Expanding after installing expensive technologies like the tunnel kiln 

system appears to be out of question. 

In view of the problems faced by their manufacturers, the association had conducted 

representations with the state mining minister and several local MLAs regarding the 

problems faced in sourcing clay and coal. Last year, they also met several officials in 

relation to the Swacch Bharat Abhiyan program in order to present to them the case 

for eco friendliness and resilience of ceramic pipes for underground drainage. Very 

recently they have come out with a T.V advertisement on local channels for 

spreading awareness on ceramic pipes. 

But Mr Varaprasada feels that their efforts on putting their case forward are close to 

futile considering their small size and strength of their units and are unable to 

compete with the strong PVC market.  

 

PVC and VCP: An unequal ground 

PVC pipes manufacturers are able to bag more number of underground drainage 

projects. All the manufacturers spoken to had stated that this is due to the strong 

lobby by large scale PVC manufacturers. VCP pipes are the longest surviving type of 

sewer pipes- they have a 100 year minimum life due to their high abrasion and 

corrosion resistance .PVC pipe on the other hand can last up to 50 years. The 

material is not subject to deflection or flattening under heavy load whereas this is 

inevitable with a flexible plastic pipe. Additionally, VCP is eco-friendly: it is made 

from clay, water and 100% recyclable (NCPI, 2007). 

 



Page | 153 
 

Even costs of procuring and laying of a stoneware pipe are cheaper, if one refers to 

the Annual Schedule of Rates released by state governments. A quick comparison 

reveals that a 200 mm PVC pipe is 38% costlier to lay while a 400 mm RCC pipe is 

45% costlier than a stoneware pipe (Maharashtra Jeevan Pradhikaran, 2012). This is 

in spite of the higher laying costs for Stoneware pipes. 

 

Despite all the above advantages, the ceramics industry is fighting a losing battle. 

For pipes of smaller diameter (100,150 & 200mm) they face competition with plastics 

and sizes above 200mm, with RCC pipes. 

 

 “Plastics (PVC, HDPE, DWC) pipes have already made inroads in private layouts 

and housing complexes and are gradually entering into government projects in most 

of the states, similarly RCC pipes are dominating the larger  diameter pipes above 

300mm.” according to Mr. Trivikram, president of the All India Stoneware Pipes 

Manufacturer’s Association (AISPMA). 

 

According to Mr Vaibhav, head of Dadabhai potteries based in Gujarat, while VCP 

pipes can have maximum lengths of 4 feet, PVC pipes can extend up to 20 feet. 

Even if pipes of longer lengths are produced, the transportation and laying of pipes is 

manual and therefore there is no market preference for the product. Given that in the 

Indian construction agency, labour cost is low compared to plant and material cost 

(20:80) there is no incentive towards automation in the laying of pipes (Nicholas, 

2014).  

 

Sewerage Sector 

The demand for sewer pipes is high. In a City Sanitation Study (2010a) conducted by 

the Ministry of Urban Development, 5161 cities/towns in India were surveyed out of 

which 4861 were found to not even have a partial sewerage network and less than 

20% of the road network were covered by storm water drains. Mr. Trivikram 

estimated that the country needs at least 12 lakh tonnes of pipes to fulfil its 

underground drainage needs. But the question is how much of the need for drainage 

pipes will translate into a demand for ceramic pipes. 

‘Life cycle costs accounting’ is something that is still not fully established in our 

country in major infrastructure projects (Saldanha, 2014). If this is taken into account, 

ceramic pipes would prove the most advantageous as it has the longest service life 

of more than 100 years, which is enough to offset the initial costs and difficulties in 

their laying (Massey and Ackerman, 2003). 

The Indian ceramic pipe industry is occupying a lesser and lesser share in the 

market due to many reasons, among which the primary one seems to be is that the 

standard sizes in which they are currently produced are not popular in the market. 

The manufacturers in turn are ill equipped to modify the situation as most do not 

have the means to modify their production techniques according to the requirements 
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of the market. As the market is mostly comprised of government bodies like 

municipalities, which is not very receptive to product improvement, there is not much 

incentive among the manufacturers for any diversification or innovations. A shift to a 

better system such as tunnel kiln entails a huge jump in their investment as this is 

not just a mere step to technology up gradation but overall modernization. Unless 

substantial assistance is provided for such major investments, small or medium 

sized units like these cannot be expected to modernize. 

The AISPMA claims that it is actively pursuing the member units to upgrade the 

production technology, to produce longer length of pipes and also to adopt usage of      

rubber gasket jointing system and it is convincing the water boards for accepting this 

longer length clay pipes with rubber gasket systems. It is also working with the 

Bureau of Indian Standards (BIS) to incorporate these pipes but the outcome of 

these efforts is yet to be seen. 

There is also a need to address the multi-faceted problems facing the sector such as 

raw material and fuel availability and training.  

The only technical institution in the country concerned with ceramic technology, 

CGCRI (Calcutta) has very little linkages with MSME units. 

The units do not have any awareness regarding government schemes for technology 

upgradation or modernization such as TEQUP and the utmost support they have 

received from the government is for availing loans from the state finance corporation  

which in itself was not enough to sustain the costs of a technological shift. 

 

For entrepreneurs like Mr. Advith Rao, shifting to a new and expensive technology 

implies an increase in working capital requirements. But this however, was not 

covered in the loan he had availed and was an important factor in the unsuccessful 

technology shift.  

 

Unless the problems of the cluster are not officially recognized and appropriate 

interventions effectively targeted for addressing their basic problems, most of the 

remaining units may find it difficult to survive, let alone bring in innovative processes. 
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6. Vegetable Dye use for Ikat Sarees of Pochampally-Koyallagudem, Andhra 

Pradesh 
 

 

Mr. Shankar  

 

 

Since Pochampally village was famous and a number of skill and infrastructure 

development programs were implemented by IL&FS (Infrastructure Leasing and 

Financial Services), their office in Hyderabad was contacted to help identify 

prospective innovators. Through them, contacts of the president of the Pochampally 

textile park were met and interviewed.  However, no new innovation (in the last few 

years) was identified. Following this, NIMSME (National Institute of Micro Small and 

Medium Enterprises) was contacted. They directed us to a designer (Bina Rao) who 

worked exclusively with handloom weavers of Andhra Pradesh and used only 

vegetable dyes in all her products. She provided the information about Sridhar, the 

primary innovator in the case study. 

Mr. Shankar of Koyalguddem Village in Nalgonda district of Telangana (erstwhile 

part of Andhra Pradesh) carries out the complex process of vegetable dyeing for the 

famous “ikat” sarees. He has been using the vegetable dyeing process since 2000, 

when he along with four others in the village participated in a training program for 

manufacturing these dyes conducted by Dastkar Andhra, a non-profit trust which 

promotes artisanal products, skills and the artisanal mode of production.  

Today, Mr. Shankar and his wife carry out vegetable dyes for 80% of their total 

production which goes to Chenetha Colour Weaves; a weaver owned and managed 
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social enterprise. The remaining 20% is chemical dye based products which they 

supply to the Koyalaguddem Weavers Cooperative Society. However, while 

attempting to understand the profitability of using vegetable dyes and hoping that its 

unique appeal to high-end export market was the driver for the weaver, this 

innovation, which appeared successful at the start turned otherwise.  

Apparently, Shankar is the only one in the village of about 900 weavers in 

Koyalaguddem who carry out vegetable dyeing. Srinath, a master weaver and one of 

the five trainees, also purely did vegetable dyeing between 2000 and 2007, started 

using chemical dyes for part of his orders till 2010 after which he completely stopped 

the process. Chandramouli, yet another weaver trained had a similar tale to tell. The 

other four carried out vegetable dyeing for nearly seven years as they had one or 

two international buyers who purchased from them.  However when the orders 

petered out, the weavers did not actively market the process and slowly gave up on 

vegetable dyeing. Srinath says that when the buyers came to them, either through 

society or through exhibitions where they had displayed their products, they were 

happy to sell. However, reaching out to new buyers, trying to sell vegetable dyeing 

as a novel value addition, is not his cup of tea.  

Though the weavers were taught the art of vegetable dyeing, they are not equipped 

with the skills to market it. Lack of consumer awareness, especially in the domestic 

market made matters worse. The representative of Koyallagudem Weaver’s Society, 

which has a membership of around 600 weavers, says that there is no interest in the 

market for vegetable dyes. Based on his estimates, around 30% of their sales is 

exported (indirectly through other buyers) and for this volume they use “azo-free 

(ammonia free) dyes as per the international requirements. For the rest of the 70% in 

the domestic market, he says they sell as they please, “Forget vegetable dyes, no 

one bothers if the dye is azo-free or not”. 

The size of the sector  

Handloom production is the second largest source of livelihood in the country with 

agriculture being the first. The Indian handloom sector spun out 7116 million square 

meters of fabric in 2013-14 and provided employment to 43.3 lakh persons that were 

engaged in 23.7 lakh looms. Around 15% of the total cloth manufactured in India 

comes from handlooms. A large part of the sector is unorganized with weavers being 

scattered and working with different market mechanisms. Membership to cooperative 

societies is low: only 9.8% of the total weaver households are members (Ministry of 

Textiles, 2010) and most of the members are located in rural India. Additionally, the 

export from handloom sector accounted for just 1% of the total export of cloth from 

the country (Ministry of Textiles, 2015). 
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The state of Andhra Pradesh (including Telangana16) is also home to a substantial 

number of handloom weavers.  As per the 2009-10 third Census of Handloom 

Weavers and Allied Workers, the state had 1.3 lakh weaver households and 

providing employment for nearly 3 lakh persons in the state. The state’s handloom 

industry is better institutionalized than others, with around 18% being members of 

cooperative societies. The handloom industry in Andhra Pradesh (AP), as in other 

areas, faced stiff competition from cheap imitations from power looms. Compounding 

the problems is the rising raw material costs.  As per the Census of 2009-10, the 

number of weaver households decreased from 1.5 lakh in the Second Census 1995 

to 1.3 lakh during the third.  

The Ikat weavers: 

One of the most prominent handloom products of Andhra Pradesh is the famous tie 

and dye “ikat” pattern which is synonymous with the village where it is woven called 

Pochampally. The ikat technique has been around for half a century and its origins 

are unclear. However, common consensus is that it is a learnt skill and not 

indigenous. In this process, warp and weft bundles are first separated. Based on 

designs, in places in the yarn where colour is not required, rubber strips are used to 

prevent colours from adhering during dyeing. The weaving is then carried out in pit 

looms which have been modernised with a fly shuttle (Craftmark, 2015).  

Though the popular name for the ikat weaving is associated with the village of 

Pochampally, today there are nearly 40 villages, mostly in Nalgonda district and 

within a 40 kilometer radius of Hyderabad where ikat is woven (Craftmark, 2015). In 

all there are an estimated 4683 weavers engaged in these areas in tie and dye 

weaving (Textiles Committee, 2005). The cluster has been widely popular since the 

1950s. In the 1950s and 1960s, weavers mostly spun cotton saris. However, by mid-

60s, the cluster also started weaving silk saris after the All India Handloom Board’s 

intervention. A number of initiatives were taken by both the government and NGO 

sector to promote the ikat handlooms. Cooperative societies were set up in 1950s to 

safe guard the weaver community. According to Harikrishnan, production in-charge 

of the Koyalaguddem Weavers society, around 20% of the sales from the village is 

through them whereas the remaining 80% is through master weavers.  

The rise in popularity for ikat saris in the market, led to competition from power 

looms. In order to provide a fillip to the brand of the cluster and to safeguard its 

design from cheap copies, the ikat patterns from Pochampally received IPR 

(Intellectual Property Rights) protection by applying for and getting the Geographical 

Indication (GI) registration in the year 2005. In 2008, a group of 28 enterprising 

weavers availed of funds under the Integrated Handloom Development Scheme of 

Ministry of Textiles, to develop the Pochampally Handloom Park Limited. It employs 

around 350 weavers. Between 2010-12, the cluster saw a major slump in the market. 
                                                           
16 As the state of Andhra Pradesh has been bi-furcated last year (2014), data is available for one state only. 
Going forward, the statistics are being cited for the original state of Andhra Pradesh, without making a 
distinction for Telangana 
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Declining wages due to increasing raw material cost and unstable market saw a 

number of weavers give up their trade by the account of a news report (Samal, 

2011). Wages were as low as Rs.3, 000/month per house hold. Today however, 

according to Mr. Damoder Seetha, CEO of the park, the market is now looking up 

and a number of weavers who had abandoned their business are now slowly coming 

back.  The wages have also increased, with weaver households earning between 

Rs.7, 000 to Rs.10,000 per month based on the design of product. The handloom 

park has also registered a turnover of Rs.5 crores from around Rs.1 crore five years 

ago. One key reason for the improved sale for the handloom park is that they are 

targeting high end export market. Around 40% of their total sales are exported and 

the rest is domestic. If the weavers are to get higher wages, such markets should 

ideally be tapped. 

Promoting vegetable dyeing for ikat weavers 

Over the last two decades, a number of initiatives, as outlined above, were 

undertaken by the government and the NGO sector to promote the cluster. One of 

them was reviving the ancient art of vegetable dyeing. The perception of strong 

global demand for natural dyes based products and the scope of linking the 

handloom cluster to international markets led the efforts. Pioneering the vegetable 

dyeing process for the ikat weavers was the non-profit Dastkar Andhra (DA). Ms. 

Uzramma, who is the founder of Dastkar Andhra and currently one of its trustees, 

was part of the initial training program conducted in 2000s. She says that those 

weavers who were trained were also offered the option of selling their vegetable dye 

based products at competitive rates. The rationale of the natural dye program was 

not just to provide training but also provide a marketing link for the weavers who had 

no prior experience. However, to DA’s surprise, the weavers from Koyalaguddem did 

not return to DA to sell their products. Even today, DA and Ms. Uzramma’s own 

 

 

Fig 3.2.6. 2: Dried plant matter as raw material purchased from local herbal shops by Mr. Shankar 
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social enterprise called Malkha continue to sell vegetable dye based handloom 

products (though not just ikat patterns) profitably. Despite the market being available, 

she is of the opinion that the link to weavers who are willing to invest efforts into 

vegetable dyeing is elusive.  

It is important to note that ikat weavers are the only weavers who carry out dyeing as 

well as weaving. Others outsource it to people trained in the dyeing process (Dastkar 

Andhra, 2014). The reason is in other handloom products, such as in Kalamkari, the 

yarn is woven and then the vegetable dyes are applied (through block prints or hand 

painted) over them. Kalamkari handloom clusters at two locations in Andhra Pradesh 

(Pedanna and Srikalahasti) are the only two that use vegetable dyes traditionally. 

The tie and dye ikat weavers, on the other hand, face different challenges when it 

comes to adopting and promoting vegetable designs as it is outlined in later sections.   

More recent bid to promote the natural dyes was through a 6 year long project of 

Indian Council for Agriculture and Research (ICAR) aimed at creating a value chain 

for natural dyeing. It began in 2008 and was completed in 2014. The project initiated 

activities that involved cultivation of dye yielding crop, training of weavers and 

providing market linkages to weavers. (Note: the project was aimed at use of natural 

dyes not only for textiles but for paper, toys, idols, holi colours etc.). The impact of 

this project will remain to be seen in the long run. However, the project has done 

excellent ground work in attempting to establish a value chain for natural dyes in a 

place where none existed. Attempts at standardising dye recipes were also carried 

out along with initiative to link with buyers. Though the initiatives are imperative, the 

question of sustainability of such projects remains. For instance, though the project 

worked specifically in Koyalaguddem village and linked the vegetable dyers to an 

international organisation called MAIWA, the interviews with the weavers appear to 

show that the link did not last.  

What does vegetable dyeing mean for Ikat?  

In the context of ikat weavers, the process of vegetable dyeing involves substantial 

efforts.  Shankar purchases the raw materials required for vegetables dyes (dried 

leaves, flowers, roots etc.) from small medicinal plants/herbs shops which cater to 

local herbal medicine manufacturers. Natural dyes also require an element called 

mordant to enable the chemical reaction bonding between the fibre of the fabric and 

the pigments of the dye to result in the dye being absorbed into the textile material. 

The dye-bearing dried vegetable/plant matter is first powdered well to enable 

maximum extraction. It is then soaked overnight. The next day it is boiled in water for 

30 to 40 minutes depending on the strength of the colour required. The yarn that is to 

be dyed is first well scoured to remove natural oils. It goes through the mordanting 

phase (which can be pre or post dyeing based on the technique followed). The 

treated yarn is then immersed in the boiling hot dye extract for 45 minutes to an hour 

during which time strict watch is kept on temperature to obtain even shade. The yarn 

is then dried and allowed to fully dry in shade. All this requires time. Shankar says 
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that yarn worth of 100 meters of fabric can be dyed with chemical dyes in time taken 

to dye that of 25 metres of fabric using natural dyes. The physical effort involved is 

also considerable.  

Pay back? 

The next question is if the weaver is remunerated sufficiently for his efforts in 

vegetable dyeing. Based on a report (Akshara Network, 2013), on an average, a 

weaver household sold ikat sarees (dyed using chemicals) at the rate of Rs.2,750 

per piece in 2013. This was also corroborated by another buyer who said that cotton 

sari prices started at around Rs.2, 500 per saree.  Sudha Rani, CEO of Chenetha 

Colour Weaves who procures from Shankar says he supplies sarees at the price of 

Rs.3,000 per saree. Given the time and effort towards making of vegetable dyed 

sarees, an increase in wages by 15% may not be attractive enough for more 

weavers to undertake the activity.  

There were more operational difficulties. As natural recipes for dyes do not have 

fixed recipes and the output may vary from crop to crop, maintaining consistency for 

larger sized orders is a challenge. Availability of plant material to make dyes in bulk 

for large orders is yet another drawback. This problem is further compounded by the 

fact that dye yield from plant material is also low. The mordant required is an 

additional cost. It can be metal or oil based or natural (Singh R. and Srivastava S., 

2015). If metallic mordants are used, then the residue left after dyeing is hazardous 

and can cause disposal problems (Lakwal, 2014). Srinath says that customers like 

brighter, more vibrant colours and the earthy tones produced by vegetable dyes do 

not find many takers. Additionally, there is also a problem of colour fastening in 

natural dyes during the first few washes. While an educated consumer may be 

aware of this, the broader customer base which is unaccustomed to colours running 

can have poor perception of the product. 

Natural dyes cannot be purchased easily as well, as the cost of the extract is double 

the cost of synthetic dyes. Also, the yield and strength of the colour obtained from 

the extract is at least 50% lesser than from raw vegetable matter. Its shelf life as an 

extract is around 3 to 6 months, while the dry vegetable matter can be stored for 

years. Due to these impracticalities, there are few suppliers in the market. 

But above all, what limits up-scaling the process is the lack of skilled craftsman with 

the precise technical knowledge in the colour extraction and dyeing process. After 

Dastkar Andhra’s efforts at training little or no efforts at training have been initiated 

by any other agency. Rural Technology Park (RTP) established in 1999 by National 

Institute of Rural Development in Hyderabad conducts training programs for 

handloom producers from across the country (one or two a year) but this seemed to 

not have yielded new weavers. The RTP has a natural dye house facility with a 

capacity to dye 100 kg of yarn which weavers can avail of.  

Despite the scope of natural dyes being high expressed by three social 

entrepreneurs (Uzramma, Sudha Rani and Bina Rao), the popular opinion was that 
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the vegetable dyeing for ikat weaving is not a viable activity. Though government is 

mulling the idea of producing 50% of the Pochampally handloom park’s products 

with natural dyes, the park’s CEO appears unconvinced of the viability for bulk 

production. 

More problems, some options? 

Despite negative feedback regarding use of vegetable dyes, the fascination for 

handloom products, particularly in the international market, is on the rise. While clear 

figures on export from ikat weaves was not available, the individual companies 

selling them retail (such as the sales from the handloom park) have substantial 

export orders (around 40% of their total sales). The weavers are associated with 

such enterprises also earn higher wages, i.e. while a weaver supplying to domestic 

market earns between Rs.7,000-10,000 per month, the weavers with the park are 

able to earn Rs.10,000 to Rs.12,000 per month.  The time is ripe for positioning 

these products as eco-friendly and sustainable as well to sell them at higher 

margins. 

Given that apart from the above mentioned project by ICAR, the sporadic efforts of 

NIRD and that of NGOs, no long term concerted efforts were undertaken by the 

government to promote vegetable dyes, especially in the international market. The 

cluster has no marketing infrastructure in place and the products reach the market 

through middle-men. Exporting is also carried out by buyers who source from the 

cluster and so no benefits reach weavers. They are unaware of the existing market 

or its demands.  

As mentioned already, the project by ICAR has begun the work and laid a good 

foundation, up-scaling and sustaining these initiatives are the need of the hour. The 

lack of capacity to carry out marketing and inadequate market access by the 

weavers requires to be addressed primarily. First, aggressive marketing from the 

government, on the lines of their ‘Incredible India’ or solar power use campaigns is 

required to position handlooms as preferred fabric. Second, standardising recipes for 

dyes to ensure consistency, colour steadfastness and other requirements to meet 

international markets norms is also to be addressed. Third, strengthening the raw 

material end of the supply chain is also imperative. Traditionally, most of the dye 

bearing plants grew in wilderness with little efforts required to cultivate them. If mass 

production is on the anvil, possibilities of regenerating wastelands where such crop 

may be grown can be explored.  Such initiatives will not only strengthen the value 

chain but also have the potential to create more livelihood opportunities.  Above all, 

training courses to equip the weavers with the technical knowledge and skill to carry 

out the dyeing is also essential. The few social enterprises met all admitted that 

though the market is good, lack of weavers is the key reason for not expanding their 

businesses. Such a training program will have to be in phases as it is not possible to 

impart such complex techniques in short time frames. The key challenge will be 

trying to encourage artisans to spend considerable time in training when they could 

be earning their livelihood.  



Page | 162 
 

By the industry’s own estimates, a weaver household earns Rs.10, 000 today, at a 

time when the market is doing well. Unfortunately, those interviewed (master weaver, 

boutique owners) seem to believe that such a wage is sufficient in a ‘village’. It was 

clearly not. The children of the weavers met are not interested carrying on the 

profession of their parents. They were in universities, studying to earn a steadier and 

larger income. According to the Third National Handloom Census, only 10% of the 

weavers in Andhra Pradesh felt that the next generation will continue working on 

loom.  

The value of handloom fabric requires enhancement at a perception level through 

value addition such as designs and eco-friendly natural dyes. Efforts should be made 

to position the products as “premium priced” in the market to highlight their worth. 

Being sold on par with or only slightly higher than chemical dyes impacts the 

perception value it may have in the market. High value niche market may be targeted 

rather than slightly lower value but high volume. The government can also play a key 

role in introducing technology interventions without taking away the value of the 

“handloom” product. Few examples are imaging technologies for remote quality 

checking in case of export orders, stable recipe for vegetable dyes etc. Only through 

such concerted efforts will the current meagre wages of a handloom weaver increase 

dramatically. More importantly, it will enhance the sense of pride in their glorious 

traditional skill and keep the industry from dying out.  

While trying hard to understand Shankar’s insistence on using the difficult vegetable 

dyeing when those around him had long given up led to his wife’s playful reply, “We 

do it because he loves the uniqueness of the process. It makes him feel special”.   
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7. An innovation for handcrafting products by Uttam Mandal, an Artisan's 

narrative  
 

 

Mr. Uttam Mandal 

 

 

Reaching Bali from Howrah takes a little more than 4 hours. The village is situated in 

the Hoogly district of West Bengal. There is a direct local train (Arambagh Local) 

which runs from Howrah to Arambagh and takes about 3 hours of journey, after 

which there is a travel of 15 km by road. 

Although, there has not been any successful innovation in the past few years, Mr. 

Uttam Mandal, from Kalagachia was singled out as a potential innovator due to his 

will to learn new techniques for diversifying the brass products. 

His family has been in the business of brass-making for close to a hundred years 

now. Three generations of men in the Mandal household have learnt of this trade 

from their fathers. He explains that one of the main reasons why it is becoming hard 

to continue profiting from production and sale is that their margins are decreasing 

due to a steady rise in the cost of the raw material. The raw material, scrap brass, is 

bought from Barabazaar in bulk, and the current cost is Rs. 93/kg. Although, since 

they only use set crucible, they have a few traditional designs only, which require a 

lot of raw material. This constraint of using a high amount of raw material per brass 

kalshi or ghoti results in them being very heavy and bulky, and thus consumers 

generally prefer the lightweight steel or even glass substitutes.  

Although Mr. Mandal has never been to any other brass metal cluster to see their 

progress, he spoke in length about the Moradabad cluster, and praised their diversity 

of brass objects such as candle stands, flower vases, brass cutlery sets and other 

decorative objects, which are both lightweight and pretty to look at. The fact that their 

cluster is mechanised and uses lesser raw material also reduces their production 

cost. He explained that people in the Bali cluster have neither the money nor the 
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expertise to go for mechanised, artistic brass items, and thus are forced to stick to 

the traditional brass wares. 

The problem for the unit holders in this cluster doesn’t end with the production 

process. Since most of them do not have a direct market to sell to or enough money 

to cover the transportation costs, they are forced to sell to a middle man, or Mahajan, 

who keeps a significant part of the profits. 

Hence the inability of these brass ghoti and ghara producers to acquire enough 

funds to bring about a change in the production process, or pay for improvements in 

techniques, is resulting in the slow death of the cluster, and this continues to remain 

a vicious cycle. 

National Scenario 

From 1990-91 onwards, the Indian economy is witnessing a commendable 

performance in the export of handicraft items. The major destinations of such export 

are USA, UK, and Germany. Like other items, Brass & Bell Metal handicrafts and 

household wares find an important place in the EXIM map of handicraft in India. The 

Import-Export trend of certain articles of this group envisages appreciable 

performance in the last two years, in exports. Imports, on the other hand, show a 

substantial decline. 

Brass is a metal composed primarily of copper and zinc. Copper is the main 

component, and brass is usually classified as a copper alloy. The color of brass 

varies from dark reddish brown to a light silvery yellow depending on the amount of 

zinc present; the more zinc, the lighter the color. Brass is stronger and harder than 

copper, but not as strong or hard as steel. It is easy to form into various shapes, a 

good conductor of heat, and generally resistant to corrosion from salt water. 

Traditionally, brass metal has been used for making household utensils and bells. 

Later on handicrafts were made from brass metal for the royal families. Another 

important use of brass metal has been in armoury for making cartridges.  

The Cluster 

The brass metal cluster of Bali in Hooghly District in West Bengal has however been 

using brass metal for making pitchers only. The cluster is making two types of 

pitchers, namely- 

Kalshi/Ghoras-Large size pitchers used by women folk for fetching water from wells, 

rivers and tanks and storing for domestic use 

Ghotis-Small pitchers of different sizes and shapes used in households for taking 

water from large size pitchers or other containers for regular use like washing, 

bathing etc., Special ghotis are traditionally used all over India, especially in West 

Bengal, Bihar, Assam and other northern states for performing poojas and religious 

ritual and ceremonies.  
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The production process begins with making die. A pitcher cannot be made out of a 

single die. Hence for each pitcher, two or three die is made. In order to facilitate 

casting process, a gadget or attachment called ‘crucible’ is also made. All these are 

made of clay obtained from the river nearby in the cluster. Thereafter, scrap of brass 

metal is heated in a furnace and broken into small pieces. Required quantity of zinc 

is added to make the alloy. Normally, the copper: zinc ratio is 80:20. But in Bali 

cluster the artisans are making alloy with 60:40 ratio, once again to reduce cost of 

pitchers. 

Required quantity of scrap and zinc mixture is put into the crucible. The crucible is 

put on a furnace (the usual blower and pit type) and heated to a temperature of 

about 1,920°F (1,050°C). The molten metal is then poured into the die by inverting 

the crucible. The casted part is allowed to cool, broken and cleaned by scraping.  

Other parts of the pitcher are also made by similar process. The parts are then 

joined by welding with borax, a mixture of copper, zinc and chromium. After 

correcting defects, if any, the pitcher is buffed and polished using buffing and 

polishing machines operated by power. The process flow chart follows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Making Die for Pitchers and Crucibles 

Breaking brass scrap into small pieces by 

heating in a furnace 

Mixing brass pieces and zinc 

Putting the mixture into crucible and 

melting using coal 

Pouring molten metal into the die 

Cooling the die, breaking and cleaning 

Welding the parts to make the pitcher 

Inspection and correction of defects, if any 

 

Buffing and polishing with machines 

Final product-ghoras and ghotis 

Fig 3.2.7. 5: Process Flow Chart for Making Pitchers 

 

Fig 3.2.7. 6: Process Flow Chart for Making Pitchers 
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The cluster has been following this age-old technology without any changes for 

generations now.  

The cluster faced recession since the late eighties. The 

advent of stainless steel utensils and which was later on 

followed by cheap plastic substitutes, especially in 

urban areas, resulted in the drying up of a potential 

market. Pitchers have thus been confined to only the 

rural village markets. However, even today, ghotis made 

for use in religious functions and ceremonies continue 

to enjoy the patronage of people in urban as well as 

rural areas. But the phenomenon that harmed the 

cluster most was the steep rise in price of raw material 

and coal. The failure of the cluster to diversify products 

according to the changing trends and needs of consumers may also be cited as a 

reason for the decline of business in the cluster.Apart from this, stiff competition with 

technologically upgraded products with modern designs also forced young 

generation to shift themselves from this trade. People earlier involved with this trade 

have taken up alternate employment and many have moved to outside states in 

search of employment for livelihood. There is, therefore, an urgent and imperative 

need to implement a package of measures with holistic approach to save this age 

old art as hundreds of artisans and others are dependent on this business. 

Skill Upgradation Workshop 

The major innovation in the last five years in this cluster 

came in the form of a 5 day workshop organized in 2012 

by the NID in collaboration with the local Gram 

Panchayat. The workshop provided training in terms of 

the need for better design for upgrading the products, 

how to change the product development process, the 

various Operational Health and Safety measures that 

should be implemented by the workers and unit owners, 

and also marketing related issues. 

The reason why there was a dire need for such a 

workshop is because the market for plain and heavy 

ghoras and ghotis have gone down drastically over the 

years, with plastic and steel taking up the market. The 

customers are interested more in buying decorative 

items. Thus, the major reason for innovation is to get 

new markets, and also be on same ground to compete 

with other brass clusters such as the Moradabad 

cluster which produces high quality decorative brass 

handicrafts. If the innovation had been successful, the 

cluster would have been able to diversify into producing brass handicraft items, 

Fig 3.2.7. 8: Melting of metal using 

obsolete technology 

 

 

Fig 3.2.7. 9: Joining the two metal 

pieces to make ‘ghora’ 
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instead of the traditional gharas and ghotis. However, more activities than just a 

training programme was needed for these artisans, who suffer from lack of 

economies of scale, productivity, poor quality of conventional products and no 

support for launching newer value added products.  

 

Fig 3.2.7. 10: Poor OHS Practices in the workplace 

Reasons for Failure 

Mr. Mandal considers it a failure, because although it was a novel idea, and he 

received skill training during the workshop, there was inadequate financial support 

for him to carry out the production in his unit. He did not have enough money to 

invest in new equipment himself, and the ecosystem didn't facilitate it either. The 

idea was given by technical institution -NID after assessing the need of the cluster. 

The innovator participated in a design workshop and acquired skills for producing 

new products. Due to lack of own capacity and lack of support from other support 

institution including NID, Mr. Mandal and many other similar entrepreneur who 

participated in the training were unable to scale up the production and also couldn’t 

connect  with the right market for the newly developed products based on the new 

skills acquired through the training.  

The case of Jamnagar in Gujarat can be taken as an example where, with the help 

of Entrepreneurship Development Institute of India (EDII) the entire cluster was 

rejuvenated. After about 50 years of a flourishing business, in the 1990s the cluster 

started to face problems (which were very similar to the problems that the Bali brass 

cluster is currently facing) and by 2002, almost 1500 units had shut down, and many 

more were on their way of closing shutters (Sharon, 2004). However, with support 

from EDII, the cluster was able to get back to its former glory, due to dedicated 

measures such as the introduction of a strong technical BDS, visit to China to see 

their expertise in ‘visual merchandizing’ etc. which made the unit owners realize the 

importance of constantly improving their technologies, having a favourable 

ecosystem which provided them the means for such improvements. Another way to 

aid the cluster innovation would be a process innovation and market diversification, 

as is the case in Moradabad, where the units have started using alloys other than 
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just brass as well as diversifying into international markets, such as producing 

cremation urns (Rebello, 2015). 

Hence, although at present the artisans aren’t hopeful, with the right ecosystem and 

collective action aided with governmental and regulatory support, the Bali brass 

cluster can also find new ways to innovate and thrive.  
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8. An endeavour to improve worker health and safety by Shiv Shakti Iron Foundry 
 

 
 

Mr. Abhishek Jaiswal 

Partner, Shiv Shakti Iron Foundry 

 

 

 

The foundry sector of Howrah was introduced by attending a workshop on the 

sensitization of occupational health and safety in MSME sector organized with the 

collaboration of YES Bank at the Howrah Chapter of Institute of Indian Foundrymen 

(IIF). Talking to the foundry unit owners, it was found that most of them had 

innovated during mid to late 1990s to ensure compliances with the Supreme Court 

order by installing pollution control equipment in their furnaces. In the recent years, 

however, most of the enterprises had no new process, product or managerial 

changes. They were happy with the business-as-usual model. Discussions with the 

primary stakeholders as well as with support institutions and technical consultants 

yielded the knowledge that quite a few steps had been taken by many unit owners 

towards ensuring workers’ health and safety. There are three main ways in which 

this was carried out. Firstly, health camps were organized to sensitize workers about 

the hazards and their respective preventive measures. Secondly, first aid kids and 

protective gear such as helmets, ear buds etc. along with wheel barrows for ease of 

carrying raw materials, were distributed so that the workers are better prepared and 

the accident risks are considerably reduced and thirdly the provision of clean 

drinking water was also taken into consideration. Yet, these activities of 

organizational health and safely unfortunately did not bear the results that they were 

intended to. The following paragraphs discuss the case of a particular foundry which 

implemented these worker safety standards, and subsequently why it did not yield 

the desirable outcome after a brief introduction of the sector. 
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Overview of the foundry clusters in India 
 

The Indian Metal casting (Foundry Industry) is well established. According to the 

recent World Census of Castings by Modern Castings by USA, India ranks the 

second largest casting producer. In 2014-15, India produces an estimated 

10.021 million MT of various grades of castings as per International standards and 

total sales of approximately 18 billion US dollars. The various types of castings which 

are produced are ferrous, non-ferrous, aluminum alloy, graded cast iron, ductile iron, 

steel etc. for application in automobiles, railways, pumps compressors & valves, 

diesel engines, cement/Electrical/Textile machinery and castings for special 

applications. However, grey iron castings is the major share and accounts for 

approximately 60% of the total castings produced. In the past, the exports had 

shown a healthy trend of about 25-30% YOY till 2011-12 after which there was slow 

down in export. However, the current exports for 2014-15 were approx. USD 2.2 

billion. The exports are weak due to slowdown in demand. 

 

There are approximately 5000 units out of which 80% can be classified as Small 

Scale units & 10% each as Medium & Large Scale units. About 1500 units have 

International Quality Accreditation in our country. The large foundries are modern & 

globally competitive and are working at nearly full capacity. Most foundries use 

cupolas using LAM Coke. There is growing awareness about environment and many 

foundries are switching over to induction furnaces, with some units in Agra changing 

over to cokeless cupolas (Foundry Informatics Center). 

 

There are more than 5,000 foundry units in India, 

having an installed capacity of approximately 7.5 

million tonnes per annum. The majority (nearly 95%) of 

the foundry units in India falls under the category of 

small-scale industry. The foundry cluster in Howrah 

employs mostly semi-skilled and unskilled laborers. 

 

India would need more than three million dollars in 

investment to meet the demand of growing domestic 

industry and strong export drive. Following the economic reforms, the Govt. of India 

has reduced tariffs on imported capital goods and as a result the annual average 

amount of FDI is reported to have increased but is still one tenth of the annual FDI in 

China. The reforms also encourage the privatization of industry enabling foreign 

companies to invest or enter into joint ventures with Indian Foundries. FDI projects 

are permitted an automatic approval process. Several International corporate from 

USA, EU and East Asian Countries have increased overseas foundry operations in 

India, such as the VOLVO foundries in Chennai and Suzuki in Haryana. 

 

Since 2003, the steep increase in cost of raw materials and energy has resulted in 

the closure of more than 500 units. Overall, India is an exporter of Pig Iron but must 

Fig 3.2.8. 5: Basket instead of wheel 

barrows preferred by workers 
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import Scrap metals and Coke etc. Cost recovery for material and energy is very 

difficult as most contracts are long term contracts without any clause for price 

adjustment. Energy cost typically varies between 12-15 percent for Indian foundries. 

 

Govt. of India has encouraged technology transfer through joint ventures with foreign 

companies after the reforms of 1991. The Indian foundry industry has an edge over 

China for producing complex machines and precision castings as per international 

quality standards. The GOI has also been instrumental in upgrading foundry clusters 

with the initial help of UNIDO. The clusters in Belgaum, Coimbatore and Howrah are 

undergoing modernization under the industrial infrastructure upgradation scheme. 

There are about 432 foundry units identified in West Bengal, out of which 320 units 

are in Howrah, and are employing 12,000 workers. 

 

The foundry industries in and around Howrah started cropping up since the second 

half of  the 19th century based on the necessity of spares for  the large-scale jute 

and cotton industries established in this region. Subsequently, these needs-based 

activities flourished into a significant means of livelihood and gradually matured into 

an art in the way of satisfying the emergence of similar necessities with the 

development of railway transport, public health, municipalities, house construction, 

and major private & public sector enterprises. 

 

The foundry taken into consideration is the Shiv Shakti Iron Foundry, which was 

established in 2007 and deals with the manufacture, supply, trade and export of 

semi-automatic and handmade basic metal machinery such as valve box, gear box, 

electro plate, bearing block, shutter pulley etc. Mr. Abhishek Jaiswal, who is a 

partner in the firm, completed his bachelors from Jadavpur University in metallurgy 

science for industry and is responsible with the day 

to day management of the foundry. The foundry 

has about 20-25 employees, including cast 

designers, engineers and mechanical supervisors, 

along with more than 150 workers. 

 

In 2013, as a part of the CSR project of Yes Bank 

Limited, the foundry conducted health camps, 

bought two wheel barrows (trolleys) and also 

installed a first aid kit in the foundry. The rationale 

behind introducing wheel barrows was that they 

could be operated by a single worker who could 

carry a load of upto 80-90kgs. Due to this not only efficiency of the worker (because 

the amount of time required to carry the same quantity of product/raw material 

decreased) increased, but also pushing/pulling a trolley requires much less effort that 

carrying 50-60kgs worth of weight on the head, thus it helped in saving up the 

amount of manual labour used. These wheel barrows were bought by paying half the 

price. The rest of it was borne by the YES Bank.  

Fig 3.2.8. 6: Wheelbarrows 

 

Fig 3.2.8. 7: Workers not using 

protective gear during castingFig 3.2.8. 

8: Wheelbarrows 
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However, the structure of the wheel barrow, as can be seen in the picture, made it 

difficult to operate. Since there is only one wheel in the front, balancing it becomes 

extremely difficult, especially with a lot of weight. Along with that, on account of the 

sandy floors, which proved to be a hindrance for the trolley wheels, the workers soon 

discarded the trolleys in favour of their earlier techniques of manually carrying the 

load on their head in the baskets. Another reason why the wheel barrow was 

accepted in clusters in other parts of the country such as Punjab and Rajasthan, but 

not in Howrah was because in Howrah, the casting is still in a primitive manual 

stage, whereas in the other clusters, it has become mechanized. So, the raw 

material is needed to be carried up manually through stairs in Howrah, whereas in 

other parts of the country, mechanized conveyer belts do that job. Hence, the 

workers find it easier to carry the raw material in the baskets from the beginning, 

instead of first in the wheel barrow, and then again transferring it to baskets near the 

stairs. 

 

Other Stakeholders and Innovation adoption  

 

A lot of other foundries also came to know about it and adopted it in their own units. 

Since they had to pay only half the cost, at Rs. 2300 per trolley, most found it 

profitable to buy two trolleys. By 2015, almost 15 units had trolleys, and 23 units had 

first aid boxes in their foundries. A few of the units were Noble Marketiers Pvt. Ltd., 

NIF Ispat, BST Multiworks and Matrix Iron Foundry. However, once the YES Bank 

project ended, and the unit owners were 

requested to buy more or new trolleys on 

their own at the original price of Rs. 4540, 

they did not find it to be a sound investment 

because of the reasons mentioned 

above.Mr Ankit Madhogaria, of Noble 

Marketiers Pvt. Ltd. also mentioned that the 

workers were not too interested with the 

health camps or the preventive equipment 

either. They found the health camps to be a 

waste of time and money and had 

requested the management to organize a 

communal feast instead of investing in a health camp. The protective gear such as 

rubber gloves, helmets and ear plugs are not used by the workers. The main reason 

for this according to Mr. Madhogaria was that the workers are set in their own ways 

and due to the heat and dust, find the protective gear to be suffocative. 

 

 

 

 

Fig 3.2.8. 9: Workers not using protective gear 

during casting 
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Failure of the Innovation 

 

Thus, although it was a good initiative for the improvement of the health and safety 

of the workers, and improving their efficiency, and was initially adopted by more than 

a dozen stakeholders, it was only done so with the help of external financial support 

on a trail basis. Once the financial support, constituted half the price of the trolleys, 

first aid boxes and organization of health camps was withdrawn, due to the lack of 

interest from the workers, the owners discontinued it. 

 

The main reason for the failure of this innovation, as discussed above is that 

because the foundry units still use the manual charging, instead of the new and 

improved mechanical charging methods being implemented in other parts of the 

country. For the manual charging, workers have to carry the raw materials from the 

floor and up a ladder, which makes it difficult for using a trolley. Another reason why 

this OHS measure hadn’t taken up is because a lot of foundry owners rent out their 

foundry spaces, wherein the owner only provides the equipment and the shop floor, 

whereas the renter comes with his own workers and raw materials. Hence, he does 

not find any incentives in investing in workers’ health and safety.  

 

 

 

 

 

 

 

 

 

 

 

 

 

The government, although had drafted policies and schemes to help the foundry 

cluster by creating a foundry park in 2009 which can ensure better infrastructure and 

thus better working condition for foundry workers, no progress has been made till 

date.  

A successful case in point is the Calcutta Leather Cluster which created a park for 

tannery units with state-of the art technologies and working condition, and helped 

facilitate tanneries by ensuring that all the other support institutions, such as design 

and chemical industries are nearby, and can provide support whenever required.  

 

 

 

 

Fig 3.2.8. 10: Manual Charging 
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CHAPTER 4 

CONSOLIDATED FINDINGS AND POLICY RECOMMENDATIONS 

 
Background: The innovation process was assessed at the enterprise level across 

five different but sequential stages of the eco-system viz. (i) ‘Ideation’ of the 

innovation required, (ii) ‘Research & Development’ on the idea generated (iii) In-

house ‘Demonstration of the ‘Proof of concept’ for creating a prototype or model of 

innovation (iv) In-house ‘Diffusion’ for scaling up production or marketing or 

management concept and (v) ‘Sustainability’ signalling successful 

commercialisation. This 5-stage process of innovation is influenced by a variety of 

stakeholders within and outside the enterprise coming from 4 levels of innovation 

systems. These 4 levels are 1) Enterprise Innovation System (EIS) 2) Cluster 

Innovation System (CIS) 3) Regional or State level Innovation System (RIS) and 4) 

National Innovation System (NIS).  

 

Accordingly it is possible to visualise a 5X4 matrix to identify the influencing factors 

from any one of the 4 innovation systems that may have influenced innovation at any 

of the 5 different stages within an enterprise. A total of 19 possible influencing factors 

were identified ranging from enterprise level to cluster level to regional and finally 

national level. While the enterprise level factors may be education of the 

entrepreneur or the choice of markets, the influencing factors at cluster level may be 

the availability of a technology supplier or access to support from a business 

membership organisation (BMO) in the town. There are 8 possible factors identified 

at enterprise level and 5 of them at cluster level. Similarly the influencing factors at 

regional or national level may be related to support schemes available from the state 

or national government or access to support from regional/national technical 

institutions or a state/national policy that influences enterprise innovation at one of 

the 5 innovation stages of the enterprise. There were 4 factors identified at regional 

level and 2 of them at national level.  

 

The key findings from the 20 case studies were related with one or more of the 19 

possible factors from among 4 innovation systems that helped draw up policy 

learnings. The 20 case studies provided the context and ground, where variations 

across geography, sectors and success or failures helped to ensure as much 

diversity as was possible. More specifically, the last section of every case study had 

specific questions for the innovators that helped the researchers draw suggestions 

from them for applications in wider context. These suggestions are then used to 

draw up policy recommendations made in this section. There are two sub-sections of 
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this chapter viz. 4.1 and 4.2, where the main findings are consolidated in the former 

while major policy recommendations are summed up in the latter.     
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The illustration given below reflects all the key stakeholders at 4 levels to help 

visualise the commercial, regulatory and support stakeholders that need to be 

connected in the context of different innovations not only at the enterprise level but 

also for replication. An enterprise is connected backward and forward with 

commercial stakeholders, encased by local public & private actors that include 

business development service providers, commercial service providers, regulators 

and business membership organisations. These actors falling within the immediate 

connectivity in town or city where enterprise is situation are called cluster level 

actors, while those that are often distantly located with a mandate to work at state or 

regional level are classified as regional innovation system actors. Similarly 

institutions and actors with a nationwide mandate are referred to as national 

innovation system actors in the findings and policy recommendations given under 

sections 4.1 and 4.2 that follow the illustration. 
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Fig 4. 3: Innovation Ecosystem 
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4.1 CONSOLIDATED FINDINGS 
 

4.1.1: Findings with respect to Ecosystem Levels 
 

In order to reach the level of findings, a relationship matrix was prepared to connect 

the relevant factors at 4 different levels of eco system viz. Enterprise, Cluster, 

Region and National; that were applicable at the 5 stages of innovation. This was 

done separately for the 12 successful cases and then 8 failure cases. So the first 

table below reflects the number of successful cases where a particular factor was 

relevant, as drawn from any of the 4 stages of innovation. In order to simplify the 

analysis, the 8 enterprise level factors have been aggregated since they were highly 

inter-related around the innovator only, while all the other factors at cluster (5), 

regional (4) and national levels (2) were retained as it is where every factor was 

identified around a unique stakeholder.  

 

The factors from successful cases captured are presented in table: 4.1.1 and failures 

are in table: 4.1.2.  

Table 4.1. 2: Number of enterprises from among 12 successful cases with 

relevance to aggregated factors at 4 innovation systems 

5 stages of 
innovation

>>  

Innovation Value chain Ideation Research 
and 

Develop
ment 

Demonstr
ation 

Diffusion Sustaina
bility 

Total 

Enterprise 
Innovation 
System (8 
factors) 

Enterprise specific 4 6 7 5 9 31 

Cluster 
Innovation 
System (5 
factors) 

(CIS)  

Backward linkage 1 3       4 

Forward linkage 2 1 4 5 1 13 
Similar enterprises in the 

cluster 
      1   1 

BMO/ Associations       1   1 

Support Institutions 1 2 1 1   5 

Regional 
Innovation 
System (4 
factors) 

(RIS) 

  
Similar enterprises 

2         2 

Developmental 1 2     2 5 
Regulatory 1         1 

Private           0 
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National 
Innovation 
System (2 
factors) 

(NIS) 

Public Developmen
tal 

  1  1 2 

Regulatory      0 
Private Similar 

enterprises 
1 1    2 

Other 
Private 

enterprises 

 1    1 

 

Similarly the number of enterprises with relevance to 8 failure cases are presented in 

the table 4.1.2 below 

 

Table 4.1.2: Number of enterprises from among 8 failure cases with 

relevance to aggregated factors at 4 innovation systems 

5 Stages of Innovation in an Enterprise>>>>>>>>>>>>>>>>>  

5 stages of 
innovation

>>   

  
Innovation Value chain 

Ideati
on 

Research 
and 

Developm
ent 

Demons
tration 

Diffusi
on 

Sustainabili
ty 

Total  

Enterprise 
(8) 

 Enterprise specific 2 2 5 5   14 

Cluster 
Innovation 

System 
(CIS) (5) 

Backward linkage           0 

Forward linkage 1 1 1 2   5 
Similar enterprises in the 
cluster 

1 2       3 

BMO/ Associations 1 1 1     3 

Support Institutions 1         1 

Regional 
Innovation 

System 
(RIS) (4) 

Similar enterprises 1 1       2 

Developmental   1 1     2 
Regulatory           0 
Private 1         1 

National 
Innovation 

System 
(NIS) (2) 

Public  Developmental          0 
Regulatory           0 

Private Similar 
enterprises 

 1         1 

Other Private 
enterprises 

  1       1 

 

A reflection at the different aspects of innovation shows that enterprise level factors 

have played the most important role in every aspect and at every stage of innovation 

(total score of 31). At cluster level, forward linkages were the catalyst for innovation 

as reflected by the comparative scores (total score of 13), while associations and 
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similar enterprises are at a paltry 1 each. Local support institutions were also 

relatively significant in helping innovation process succeed with a score level of 5 at 

the cluster level. At regional level, developmental stakeholders take credit for this 

while at national level, there isn't significant contribution by any stakeholder at any 

stage of innovation.  

 

At the outset of 8 failure cases, the highest 

score of enterprise-led innovation in all 

aspects and stages is striking. However, 

this is not the only attention-grabbing detail. 

In this case, akin to successful innovations, 

at cluster level, forward linkages were the 

catalyst for innovation as reflected by the 

comparative scores. In cases of innovation 

that could not succeed, cluster level 

stakeholders still play the dominant role 

compared to NIS and RIS. However, if the 

NIS and RIS is bolstered, it will not only 

encourage innovations but also help other 

similar enterprises to adopt/ adapt that. 

However, these scores alone give limited 

perspective of the innovation driving factors 

as the sample of 20 cases are not sufficient 

to generalise the findings. Therefore the detailed case study method was followed in 

the study to capture the causality factors and understand the effectiveness of 

innovation ecosystem to draw policy lessons.  

 

A detailed analysis of the case studies is captured below.  

Innovation has in one of several ways, 

been defined into three categories in 

terms of its newness to the enterprise 

and sector. 1) Radical innovation, 

which is a new innovation done by the 

innovator on its own and within the 

enterprise (intramural) or jointly 

developed with the support of any 

other eco system stakeholder and 

done outside the enterprise 

(extramural). 2) Innovation adoption, 

where the innovation is done 

extramural by ecosystem stakeholder 

and the enterprise has adopted the 

innovation without any changes. 3) 

Innovation adaptation, is diffusing the 

innovation with incremental changes/ 

adjustments to suit the need of the 

enterprise.  

 

 

Fig 4.4. 2: Innovation Value Chain 

AssessmentInnovation has in one of 

several ways, been defined into three 

categories in terms of its newness to 

the enterprise and sector. 1) Radical 

innovation, which is a new innovation 

done by the innovator on its own and 

within the enterprise (intramural) or 

jointly developed with the support of 

any other eco system stakeholder and 

done outside the enterprise 

(extramural). 2) Innovation adoption, 

where the innovation is done 

extramural by ecosystem stakeholder 

and the enterprise has adopted the 

innovation without any changes. 3) 

Innovation adaptation, is diffusing the 

innovation with incremental changes/ 

adjustments to suit the need of the 

enterprise.  

 

Fig 4. 4.1: Summary of 12 success cases and 8 failure cases 
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Enterprise Level Factors  

 

Both for the successful and failed cases, the study identifies that the primary drivers 

of innovation are the enterprise level factors contributed mainly by the exposure 

and experience  of the innovator in the sector and also the market sophistication 

that the enterprise chooses to link with. It therefore reflects that the innovation is 

dependent on the drive or leadership of the innovator.  

 

At the enterprise level both experience and exposure of the entrepreneur, especially 

to the national and global market and similar enterprises have played important 

role in innovation capacity of the entrepreneurs (Found in all 12 successful case 

studies). Lack of these enabling factors also have caused failed/ abandoned 

innovation. The sewing machine innovator in Ludhiana, after several trials of a 

reverse engineering based innovation, could not derive commercial benefits out of it 

as it could not withstand price competition from low cost Chinese machines. Wrong 

enterprise level strategy to enter into a market where it does not have any 

competitive advantage, had made the enterprise to abandon the innovation.  

 

Cluster Innovation System  
 

The supplier of the innovative soft-flow machine, not only provided the textiles dyeing  

enterprises with the innovation but also the apt package of the service with other 

needed services like machine installation, on-site training for the workers on machine 

operations and post-installation machine repairing and maintenance services 

attributed to quicker and sustainable adoption of the soft-flow machine in Ludhiana 

dyeing cluster which is less polluting, consume lesser quantity of water and does 

quality dyeing. However, lack of skill development support and technical service 

providers including maintenance and repairing services locally have led to 

failure of high-draft technology innovation in Ludhiana brick kiln cluster.  

 

Importance of innovators’ enterprise level factor coupled with CIS factors helping 

successful innovation can also be seen in IT case study of Hyderabad, Ikat textiles 

cluster of Pochampally and Leather tanning case of Kolkata. While in IT cluster of 

Hyderabad, it is the domain experience and knowledge of the innovator on the 

Pharma sector with the support of enabling CIS factors like presence of huge 

market of pharma companies in Hyderabad not only created demand for its 

innovative IT product – CalibreLIMS (Laboratory Information Management Systems), 

but also close interaction with the local buying companies helped the enterprise to 

make regular product modifications and innovations as per the need of the market. 

Good linkage with the Quality Control persons in the pharma industry, one of whom 

had allowed to beta test the product in their labs, was also key of the successful 

product innovation. His innovative IT product is based on US-FDA norms. Good 
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relationship with target client enabled testing of product and the acceptance by 

market leader in the client sector (Dr. Reddy's) enabled acceptance and credibility 

for his product and thus helped create market niche.  

 

The ceramic case of Hyderabad where innovation is a shift from the low draft to 

tunnel kiln, brings out the fact that the CIS factors are important and within that 

the forward chain, where the buyers’ acceptability of the product is critical. 

Sometimes, buyers also need innovation or adaptation in terms of using the 

innovative product. The innovative Ceramic sewage pipes manufactured through 

tunnel kiln are known to be better than the plastic/ PVC sewage pipes (with more 

than 100% quality and durability), but still this has not been successful because its 

major market is Government Department led contraction work where manual pipe 

laying practices are used which is not conducive for long and heavy ceramic pipes 

produced through tunnel kiln. On the other hand, although the technology is 

inherently more productive and energy efficient, the innovator is also facing 

technical operation problems because of unavailability of repairing and 

maintenance service in the local area. He is facing a waste of 25-30% because of 

these technical problems. Moreover, the technical institution’s support is missing to 

resolve this glitch.  

 

Regional Innovation System  
 

RIS stakeholders like the Indian Institute of Millet Research, International Crop 

Research Institute for Semi-Arid Tropics (ICRISAT) and the regional association- 

Association of Lady Entrepreneurs of Andhra Pradesh (ALEAP) had played 

enabling role in the product innovation of Millet based packaged food (snacks 

and breakfast foods) by the innovator in Hyderabad. The innovator was able to 

identify local target markets primarily the schools, colleges, hospitals and housing 

colonies where demand for nutritious food in “convenient to use formats” is high. 

However, the success of this food product is limited to this innovator only and not 

diffused at other enterprises level. Moreover due to lack of market development and 

promotional measures (like branding and advertising) and limited scale of operation 

at the individual innovator’s level are among other factors inhibiting the market 

expansion beyond the local demand. Here collective action like common branding 

could play a role, however, interaction of the enterprises is limited, social capital is 

weak and thus the collective approach has not been tried.  

 

The vegetable dyeing process was learnt by the innovator in Pochampally when a 

local outfit of the non-profit Dastakar Andhra took initiatives to popularise it. The 

innovator has worked on this product for more than 10 years, however he has not 

being able to create a niche for himself because of poor market channels and lack of 

support to reach out to the right clientele, primarily the export market. Same is the 

case of Bali Brass Metal innovator, with the support from Design Clinic scheme of 
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Ministry of MSME,  upgraded his skills to switch over from conventional brass based 

kitchen utility items to decorative handicraft products which have better prospect in 

the growing craft market in India and abroad. However, in both the Ikat and brass 

craft case, the innovators are micro enterprises having limited investment capacity to 

produce and stock products to cater bulk orders and also have no/ limited market 

linkages with potential buyers, and thus have not been able to sustain their 

innovations. Public support schemes have supported them to address their problems 

partially (skill and product development) but with no impact as the problems are 

several (Finance, market development and so on) and interdependent.  

 

In two cases, at the RIS and NIS level, the regulatory requirements have played the 

driving role for innovation. For example, in Ludhiana dyeing cluster, due to the 

stringent norms of Pollution Control Board, a need arose to minimise the waste 

potential of the enterprise. In addition, Indian Textiles Manufacturers Association 

(ITMA) gave them exposure to new machineries which can not only help reduce the 

water consumption but also improve the productivity. This coupled with the 

experience and exposure of the enterprise and the requirement of its buyers made 

the enterprise adopt the innovation. The successful adoption led to increased 

production by 1.67 times and water consumption reduced by 50%, and also reduced 

consumption of fuel, electricity and dyes. 20 other enterprises in Ludhiana have 

successfully adopted the machine in their enterprises after witnessing the profits. 

Here CIS played a major role. The awareness was disseminated through dyes 

makers’ association while public support scheme viz. Technology Upgradation Fund 

(TUF) instituted by the Ministry of Textiles was linked to encourage adoption by the 

enterprises. 

 

In the e-waste cluster in Hyderabad, the innovator, was initially involved in sourcing 

e-waste from abroad, dismantling, segregating and supplying of this segregated e-

waste to formal recyclers. After a ban was imposed on imports of e-waste and more 

lately domestic collection as well without a valid licence by the State Pollution 

Control Board, the innovator applied for his enterprise’s registration and licence for 

collecting the e-waste and also targeted bulk generators like corporates & 

government departments in India to source the e-waste formally. First as a formal 

collection franchisee, then as an authorised collector and later as an authorised 

dismantler, he initiated a series of organisational innovations. However, the same 

organisational innovation has not been widely diffused by other informal e-waste 

handling enterprises who are either continuing to dismantle and trade the e-waste 

illegally or have closed down their enterprises. The CIS and the RIS have not 

played an enabling role to educate and help the informal enterprises to adopt 

the system of formalisation and continue in the business.  

 

Lack of or with less stringent regulatory enforcements coupled with lack of consumer 

awareness on clean and eco-friendly products, limit the diffusion of cleaner product/ 

process innovation. Many leather tanning enterprises in Tamil Nadu and Uttar 
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Pradesh have adopted chrome free chemical and natural dyes to produce relatively 

more eco-friendly leather. However, the adoption of same innovation is limited to 

only one enterprise in Kolkata, who has adopted this primarily because of the 

demand from its global client. He got the idea of this innovation from Central Leather 

Research Institute (CLRI) at the Kolkata centre of CLRI Chennai. Other similar 

tanning enterprises are not keen to adopt this innovation as their client base is 

primarily the domestic market that is more price sensitive and is less concerned 

about eco-products. It is important to note that Chrome free leather cannot be stored 

for long to manufacture finished product. The lesser leather shelf life is another 

limiting factor that hinders the acceptability of this type of leather. Thus without 

assured orders, it cannot be produced. There is no solution tried so far to address 

this problem. Last but not the least important, there is less strict enforcement by the 

State Pollution Control Board (SPCB) of West Bengal on use of chrome free 

chemicals.  

 

Best Available Technology (BAT) and calculated risk of polluting industries are 

beyond the individual capacity of MSMEs to measure. The RIS and NIS can play 

a major role here. The studies by Punjab Agriculture University (PAU) on Buddha 

Nullah has helped the enterprises in Ludhiana understand the dire need of pollution 

minimisation in the water channel and thus led to demand for cleaner production 

system in the textile dyeing enterprise cluster.    

 

Linkages with the Global value chain/ market has played a significant role in some of 

the innovations. However this has been leveraged by the enterprise specific factors 

only. For example, the IT innovator in Kolkata, innovated the data analytics based on 

his exposure and understanding of the demand for Big Data Analysis by the 

international enterprises handling copious amounts of data, such as hospitals, 

educational institutions, etc. He came to know of this demand due to his exposure to 

new ideas in account of his connection of the international markets of Europe and 

USA. However, such innovation is limited to very few innovators in the cluster and 

also in the country. The national ecosystem does not enable the IT companies to 

come out with such innovative solution. Innovation stops primarily at the ideation 

and development levels because of infrastructure and financial problems. 

Typically IT industry look for venture capitalists to fund them. However, product 

companies which serve a narrow, focused market such as Calibre technology, are 

considered as risky propositions by the investors. Therefore they solely depend on 

banks, which also do not consider a software product as a tangible product 

and therefore demand collateral (infrastructure or liquid assets) which start-

ups find hard to offer. This limits their innovation and growth capacity.  

 

Technical exposure, knowledge and sectoral requirement well assessed by the 

Sanedo tractor innovator made the innovation successful. It is ‘mix-and-match’ farm 

machine product innovation by the local artisans of Saurashtra (Gujarat). It uses 

engine of Greaves, gear box and gears of Maruti Omni and differential of a fiat.  This 
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is a unique case of radical yet Jugad innovation where industry-academia 

linkage has made successful R&D and diffusion. Regular participation of the 

innovator in regional and national level events has helped create visibility and also 

demand for his product which is modular, flexible and frugal, substitute to branded 

mini-tractors. This tractor is used primarily by the farmers growing cotton and 

groundnuts. It got good acceptability in the local & regional market but is facing 

difficulty in penetrating further because it does not have registration as agriculture 

equipment, without which farmers are not able to get subsidy that they get on 

tractors or on other agriculture equipment. The registration is also beyond the 

scope of existing testing and certification norm to allow three wheeler tractor 

certification. This is a glitch yet to be resolved and thus support required both 

at RIS and NIS level. 

 

National Innovation System 

 

The National Innovation Survey identifies disconnect between the innovation 

support system and the innovators (particularly the small enterprises). This 

has also come out to be true in our case studies. In 17 out of 20 cases, innovation/ 

innovative solutions are there but their diffusion is limited because of no or limited 

information and knowledge flow between enterprises within the region and between 

different regions. Moreover, weak enabling policy support to enable diffusion is 

another hindering factor.  

 

High draught kiln in brick sector is another unique case, where only one enterprise in 

Ludhiana (Punjab) has successfully adopted it out of 350 enterprises, whereas in 

Kakar Majra, another cluster in Haryana which is merely 135 kilometers away, 20 

enterprises have successfully adopted it. The adoption as sector level is said to be 

less than 10% where there are more than 100,000 brick kilns in India using an 

estimated 25 million tons of coal annually, to produce 150-200 billion bricks 

employing about 10 million workers. Another example is textiles dyeing industry 

which constitute 2100 bleaching and dyeing enterprises in the country.  The textile 

industry is largely concentrated in clusters with 80% of country’s total textiles being 

produced by 70 textile clusters, majority of which are present in Tirupur and Karur in 

Tamil Nadu, Ludhiana in Punjab and Surat in Gujarat. In Tirupur dyeing cluster, soft 

flow machine was adopted by enterprises in 2002 and has reached to more than 

60% of all dyeing enterprises, whereas in Ludhiana, the adoption started only in 

2012 and penetration is still restricted to around 5% of dyeing enterprises. The same 

was observed in Kolkata leather cluster where only one leather tanning enterprise is 

using Chrome free chemical for producing environment friendly leather, whereas this 

process has been adopted by  similar enterprises in Chennai and Kanpur long back 

in 2005. Similar is the case in Hyderabad ceramic, and Kolkata IT cluster.  
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While these are the cases of product and technology innovation, the organisation 

innovation is also seen to be restricted. The formalisation of informal e-waste 

collection enterprises and creation of refurbishing and dismantling arrangement in 

Hyderabad is a unique organisational innovation to survive onslaught regulatory 

compliances. However, there are more than one million informal e-waste collection 

enterprises in India, who can potentially to lose their jobs with the new CPCB rules 

on e-waste instituted in the year 2011, but majority of them have still not adopted the 

organisational innovation. This can be attributed to weak enforcement as also lack of 

access to a support system that can help these enterprises individually or collectively 

to upgrade to formal systems.   

 

While Public support schemes of various ministries address general thematic needs, 

there are very few sectoral schemes/ programmes that can address sectoral needs 

or needs that are interlinked. For example, if an MSME enterprise plans to innovate 

or adopt/adapt technology, it would require infrastructure, technical guidance in the 

selection and sourcing of the new technology, upgrade the skill base of its workers, 

assistance to obtain credit from a financial institution, support for marketing of the 

new product, protect its intellectual property rights (if required) for radical innovation 

and so on. Presently, most MSMEs need to approach the different 

Ministries/Departments under different schemes for such assistance. The knowledge 

about the scheme is limited. Moreover, for multiple needs, availing multiple schemes, 

is highly cumbersome and sometimes it is not encouraged by the departments. Thus 

inter-ministerial coordination at NIS and RIS level is required to address such 

multifaceted, integrated needs of different sectors.  National Leather Development 

Programs of the Department of Industrial Promotion & Policy, undertaken since the 

nineties with UNDP and UNIDO, but more recently on its own, is one of its kind of 

initiatives which had addressed sectoral needs of the Leather sector through 

interventions at cluster level. Similar programme had also been initiated for jute 

development. However, there is a need for such sectoral programmes with outreach 

at cluster level, especially for the key sectors having economic as well as social and 

environmental importance.  

 

Policy makers and development practitioners including funding agencies would 

agree that there are knowledge/ innovative solutions available at different levels 

but are not reached out to the huge MSME base in the country to adopt/ adapt 

them. The interventions made for up-grading the foundry industry by the European 

funded project implemented by FMC and several other initiatives by different 

agencies like Swiss Development Corporation and TERI, Petroleum Conservation 

and Research Agency are examples of how diffusion can be triggered through 

institutionalizing the services at cluster as well as sectoral level. The Associations 

play a major role in that.  Similar interventions have been done in Brick, Steel re-

rolling and other key sectors, however, the efforts have been sporadic covering only 

some select enterprises or clusters and covering only certain aspects of the 

problems facing the industry. Some of the interventions have been successful but 
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have remained largely as demonstrations of what can be done but scaling up of the 

results to a nation-wide level is required.   
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4.1.2: Findings with respect to Ecosystem Stakeholders  

 

Role of BMOs  

BMOs can play a very strong role in stimulating innovation and its replication among 

their member enterprises. There are estimated to be around 3500 enterprise BMOs 

in the country, from industrial to traditional sectors. There is no database prepared 

either by the government or by national chambers of commerce, nor there exists any 

support initiatives to build their capacities, despite their very strong potential catalytic 

role, as reflected in select few sectors and clusters. Such BMOs are far and few. It is 

estimated that not more than 200 of them would have their own staff and office with 

a clearly laid out annual plan of action with resources allocated to it. Most often, the 

BMO representatives cite the chicken and egg problem of no resources leading to 

lesser or poor services and vice versa. In this section, an elaboration of several 

associations has been made reflecting their role in stimulating innovation and 

replication thereof. 

Ludhiana Dyers Association (Cotton Division) played an active role in 

disseminating the benefits of the innovation of lower liquor ratio soft-flow machines 

by continuous discussion with the foreign companies and member units. The lower 

liquor ratio signifies less usage of hot water in the dyeing process, thus giving the 

following advantages viz. (i) Less usage of water (ii) Lesser energy cost to heat up 

the lesser quantity of water and (iii) Lesser cost of end of the pipe treatment. The 

association, has registered itself as a waste minimisation circle with National 

Productivity Council as the nodal agency and has helped the member units to apply 

for Market Development Assistance (MDA) scheme of Ministry of MMSE for 

participation in international fairs and exhibitions. The association has created 

awareness among the members regarding the Technology Upgradation Fund (TUF) 

scheme of Ministry of Textiles which has helped many of them to invest in soft flow 

machines. Awareness about the technology needs and also the schemes that can 

help enterprises to leverage fund for technology adoption acted as a prodigious 

enabler in this cluster. The active cooperation among the members has led to all 

these initiatives. Such cooperation comes out logically when industry feels the 

importance of joint action to address difficult problems which are beyond the 

individual capacity, however, very often it does not transpire naturally. In such a 

situation, it is important to facilitate trust building and cooperation among the 

entrepreneurs through exposing them to proactive BMOs and their initiatives.  

 

In the Ludhiana Brick Kilns Association (LBKA) and Chamber of industrial and 

commercial undertakings (CICU) did not play any role in innovation process of 

High draught kiln (HDK) directly except that they are a forum for entrepreneurs to 

exchange information. In a group discussion with around a dozen such 

entrepreneurs in their association office, they did not reflect any enthusiasm to know 
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about the operationalisation of technological innovation available in other parts of the 

country. They however stated that if the Government was willing to spend resources 

to give them exposure to these innovations, they would positively consider. Many of 

the entrepreneurs, as we learnt, had invested in other commercial businesses and 

were not keen to expand or invest into more modern brick kilns where their next 

generation siblings were not keen to continue the same business with its 

complexities and social standings. Most importantly they felt that due to the absence 

of a good technical resource person, they would fail. There is only one entrepreneur 

who could do it successfully because he himself understands the technicalities and 

spends considerable time in his unit to monitor and guide the work. The associations 

and also other support institutions like PSCST, DIC and MSME-DI Ludhiana also did 

not play any role in addressing the glitches by the entrepreneur who tried but could 

not sustain it (A failure case). While all these institutions were individually mandated 

to address their respective components like technical support by PSCST, scheme 

support by MSME-DI and so on, but there was no coordinated efforts to address the 

problems jointly. Here the association could have played an enabling role. Moreover, 

the All India Brick & Tile Manufacturers Federation (AIBTMF), in New Delhi could 

have also facilitated solving the problems through right approach and guidance to 

the local association and other stakeholders but it did not transpire.   

However, the Chamber of Industrial and Commercial Undertakings (CICU) 

through organising events and competitions such as the Kaizen competition to 

award best practices helped the adoption of better process for metal painting 

innovation in Ludhiana. The LPG fuel technology exhibition was another such event, 

of a smaller scale though, that was organised at CICU office which was attended by 

entrepreneurs including the innovator who was the first person to try and adopt the 

technology. The innovator got the idea of diesel replacement as a fuel for heat oven, 

with LPG. The LPG supplier discussed it with the innovator and both of them decided 

to try it in his unit, in one of the ovens. The LPG supplier carried out the installation 

and free trial and charged for it only after entrepreneur was satisfied with it.  

Success of any innovation and its adoption by similar other enterprises primarily 

depends on certain enabling ecosystem factors such as maintenance & repairing 

services of machines, appropriate raw materials, availability of skilled workers and so 

on. The innovator in brick making cluster in Ludhiana failed because of weak support 

ecosystem to support the need based services. Similarly, despite the technology is 

inherently more productive and energy efficient, the tunnel kiln innovation in Ceramic 

pipe manufacturing cluster in AP could not sustain itself because of technical 

operation problems coupled with unavailability of repairing and maintenance service 

in the local area. The enterprise who tried this innovation is facing a waste of 25-30% 

because of this technical problems and thus had to decide to go back to the 

conventional method. When the role of the associations was discussed in both the 

cases, it was felt that they never perceived the importance of creating such support 

service eco-system for their member enterprises to address technical and non-

technical glitches, nor there was any collective action by the enterprises to solve the 
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issue. For the Ludhiana Brick Kilns Association (LBKA) and the Telangana 

Ceramic Pipe manufacturer's Association both could have supported the 

service provisioning and helped sustain the innovation and its easy adoption up by 

others. There is also a clear disconnect between the cluster association with the 

national associations like All India Stoneware pipe manufacturer's association in 

this case who also did not help the sector learn and adopt technologies that can 

lead to improved productivity and quality.  

 

The problem is similar in Hyderabad IT cluster. The Hyderabad Software 

Entrepreneurs Association (HYSEA), NASSCOM- Hyderabad chapter and 

CAPSULE (Confederation of Andhra Pradesh) have no role in the IT solution 

based innovation for the pharma industry which is a niche business area taken up 

by smaller businesses. The respondent innovator also stated that these associations 

largely represented the interest of bigger enterprises and had limited capacity both in 

terms of vision and resources to undertake meaningful areas of work that were for 

the larger public good. The respondent was however willing to contribute resources 

for the association provided there was a vision and an action plan that reflected 

clarity and purpose. Similarly, Ludhiana Sewing Machine Industrial Association 

also had no role in facilitating innovation and helped the entrepreneur attain 

sustainability in his trial on reverse engineering.  

 

However, the Association of Lady Entrepreneurs of Andhra Pradesh (ALEAP) 

through short term EDP trainings, Assistance in availing funds could promote the 

innovation by the lady innovator in the Millet food processing cluster. This 

initiative is one of the foremost innovations in the millet snacks segment by offering 

Millet grains in 'ready to eat' and 'easy-to cook' formats. Moreover it is well 

connected with many other support institutions like Indian Institute of Millet Research 

(IIMR), ICRISAT, and Telangana State Agricultural University, ISB-Hyderabad and 

so on and leveraging their technical and non-technical support for the development 

of women entrepreneurs in the state.  

The Bengal Hosiery Manufacturers' Association and West Bengal Hosiery 

Association also had no role in the serial innovations done by the innovator in 

the study and also did not play any role in upscaling the initiative. On the contrary, 

the association in Foundry cluster in Howrah played a major role in disseminating 

better practices on Occupational health and safety (OHS) for workers with the 

support of a European Union funded project. However, the same could not be 

sustained because of resistance from workers because of non-alignment of the 

solution (trolley) with the actual workshop operations.  

In Rajkot printing cluster, reacting on the level of environmental awareness among 

the industry peers, the innovator feels there is hardly any awareness about the future 

of industry. The enterprises keep on getting jobs and think that the flow of orders will 

continue and compete on prices. Even industry clients also sometimes don’t bother 
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for quality and decide their orders on price consideration. There is hardly any 

awareness about new technology, new products and new markets. They do not 

interact with each other and share ideas. Realizing this gap, the innovator himself 

had facilitated creation of Rajkot Printing Press Association, which is an affiliate 

of the All India Federation of Master Printers (AIFMP). The association has started 

organizing workshops for its members, on the trends in printing technology and 

managing printing enterprise.   

Similarly the Saurashtra Vepar Udyog Mahamandal (association) have played 

active role in disseminating the information on the Sanedo-three wheel tractor 

innovation in Gujarat. Another example is, Hyderabad IT Cluster where the National 

IT summits organised by state government with the Hyderabad Software 

Entrepreneurs Association (HYSEA) motivated the innovator as he got the award for 

best product for its innovative product (which is -Calibre BRM) in 2012.  However, 

there is less evidence that this platform could generate interest among other 

entrepreneurs to go for similar product innovation. Product is based on US-FDA 

norms therefore is targeted at clients in India and abroad who serve international 

markets.  

In Kolkata IT Cluster, the Ideal Analytics- A software based on big data science and 

business intelligence was the innovation targeted towards international firms 

handling copious amounts of data, such as hospitals, educational institutions etc. 

was the main reason behind the venture into this innovation. The innovator could 

assess this demand for such an innovation because of his exposure to the 

international markets of Europe and America. NASSCOM is supportive in organizing 

lectures, and product display to encourage other enterprises to innovate such high-

end innovative solutions. However, creating such a niche IT product is not an easy 

task by many IT enterprises. For that prior experience, market linkage and financial 

muscles to take risk is paramount. The innovator had all these favourable factors 

and therefore he could create and sustain such an innovative product. The 

association or no other support institution is proactive in providing help in this area 

and thus limiting the innovation capacity of other units in the cluster.  

Role of Support Institutions:  

i. Developmental Role  

There are hundreds of support institutions that have been created by national and 

state government organisations. Many of these institutions have excellent technical 

knowledge in-house but the outreach and replication has been a matter of concern, 

reflecting a high degree of disconnect, especially with small and micro enterprises. 

The 20 case studies reflected that while some of these institutions have done 

exceedingly good work not only in developing technical solutions to the problems of 

MSMEs but also to reach out and make sure that these were adopted to reach the 
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desired commercialisation levels. This section provides an elaboration of their varied 

roles across different sectors. 

The idea of innovation i.e. Eco-Leather by using chrome free chemicals and natural 

dyes for tanning the hides came from the Central Leather Research Institute 

(CLRI) centre in Kolkata. The innovator caters to the overseas market, such as 

Europe, US and Australia are more environmentally conscious. As a result of which, 

there is demand for eco-friendly leather products- such as bags, gloves, shoes etc. 

However, such knowledge has not been passed on to other entrepreneurs in Kolkata 

because their primary market is national market which is not environment sensitive. 

The local BMO is aware about the role that CLRI can play but has not taken up this 

as a part of their mandate.  

In the Ludhiana textiles cluster, the key policy stakeholders like the Punjab State 

Council for Science and Technology (PSCST), Industrial Training Institutes, 

Punjab State Industrial Development Corporation, Ministry of textiles and Central 

Pollution Control Board, MoMSME, MoEF did not have any major role in the 

innovation and its replication of the soft-flow dyeing machine which has not only 

positive environmental implications but also a pay back that runs from 3-7 years 

depending on the existing levels of inefficiencies. The knowledge, experience and 

exposure of the entrepreneur supported by the service from the equipment supplying 

company had played a major role here.  And the benefits of the innovation was 

disseminated by the association. However, a study by the Punjab Agriculture 

University (PAU) later-on on Buddha Nullah had helped the entrepreneur to 

understand the dire need of pollution minimisation in the channel where the waste 

water from textiles units was pumping out.  

 

Lack of support from policy and other support stakeholders comes out clearly in most 

of the failure cases. For example, the reverse engineering of the sewing machine 

could not be possible by the entrepreneur because of high cost of the same. 

Moreover, there was no common infrastructure or lab to minimise the cost of trials 

and then focus on bulk production, whereas China has high comparative advantage 

in this area. The process used in China is technically the same but what differs is the 

easy availability of the mother machines and raw materials that are more 

economical, hence leading to lesser cost of production. Also, the productivity of 

Chinese workers are much higher than the productivity of Indian workers as they are 

well equipped with technical knowledge which is primarily because of availability of 

appropriate skill development facilities.  

 

The failure of High Draught Kiln could be attributed to weak service ecosystem 

locally. However to strengthen the ecosystem a collaborative approach by the 

association, the state S&T council, other institutions and commercial private service 

providers need to be initiated in the cluster.  Moreover, the S&T departments like 

PSCST needs to be mandated to provide such need based services as well as 
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handholding support to the industry which is currently missing. Their service at 

present is limited to technical advice at office but not handholding at workplace.  

 

In Ludhiana coating/ painting cluster, all the other similar enterprises were able to 

make the transition to LPG smoothly as it is cost efficient, fuel efficient and 

environmentally less damaging. It has provided solutions to the primary problems 

faced by them; namely- smoke and particulate deposition on painted metal parts, as 

well as, pollution from diesel used for heating the oven. Such easy and smooth 

diffusion of innovation can be attributed to the availability of service provider locally. 

The MSME-DI is also promoting the TEQUP scheme and sensitising 

entrepreneurs to go for such environment friend solutions by availability subsidy 

under the scheme. However to get support under a scheme, MSME-DI  office 

suggested service provider to get a certification or endorsement from an agency like 

Bureau of Energy Efficiency (BEE) that would acknowledge this LPG installation as 

Energy Efficiency Technology (EET), thereby making the entrepreneurs eligible for 

such schemes providing subsidies on EET.  

 

In the foundry cluster in Ludhiana, the exposure gave new ideas to the enterprises 

who went for innovative solutions like Divided Blast Cupola (DBC) over the traditional 

Single Blast Cupola (SBC) which is not fuel efficient.  Adoption of DBC had helped 

many enterprises improve their fuel efficiency and melting rate. Here the project led 

by FMC has helped create enabling service providers as well as mentors who could 

help the enterprises adopt the DBC technology. It is worth a mention here that, 

PSCST also had this technology earlier before the intervention by FMC, but the 

outreach was suboptimal despite more than decade of work. It was not being able 

to make any adoption locally because of lack of mentoring and handholding support 

locally. Moreover PSCST had not taken upon itself the mandate to create capacities 

of fabricators and unit owners who are most often not formally trained for custom 

designing and functioning of cupola furnace respectively, and without this the 

enterprises find it difficult to adopt and sustain the technology.  

 

There was no direct support accrued from any institution in case of Tunnel Kiln 

innovation in AP. One of the units imported the technology from a German firm 

during his visit for learning advanced technologies. The second unit copied the 

system from enterprises in Gujarat. However both these enterprises in AP are facing 

problems in sustaining the innovation.  Moreover, none of them have received any 

institutional support except for loan from state financial corporation. There are no 

technical experts familiar with tunnel kiln system in AP and nearby states. Moreover 

the primary market of the ceramic pipes is Government Departments who use it for 

water supply and sewage systems. However, the pipes produced through tunnel kiln 

are longer in length and thus is difficult to carry and lay. Despite existence of world 

class institutes like Central Glass and Ceramic Research Institute (CGCRI), the 

cluster is not being able to resolve its problems because of lack of outreach 

mechanism of CGCRI to the cluster enterprises. Most often the mandate of similar 
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institutions is limited to creation of pilots and undertake awareness programmes but 

there is a strong need to engage with the entrepreneurs and their BMOs intensively 

to ensure that these reach the intended outcomes. 

Indian Institute of Millet Research (IIMR) an ICAR laboratory, ICRISAT, and 

Telangana State Agricultural University played key role in the innovation on millet 

snacks in  'ready-to eat' and 'easy-to cook' formats by the woman innovator in AP. 

While IIMR supported technology development, ICRISAT helped in product 

development. Government schemes for millet promotion like INSIMP helped 

generate awareness on millets and organized exhibitions for entrepreneurs like her.  

Moreover, the business school like ISB helped her learn how to run the business 

through its Entrepreneurship Development Program (EDP).  

The Design Clinic Scheme is an initiative of the Ministry of Micro, Small and 

Medium enterprises and India’s premier Design institute namely National Institute 

of Design launched under the National Manufacturing Competitiveness 

Programme (NMCP). This unique and ambitious design intervention scheme 

proposed to benefit 200 industry clusters to create a dynamic platform to provide 

expert solutions to real time Design problems, and in that add value to existing 

products. As part of this initiative, the design clinic was done in Bali brass metal 

cluster where the artisans were primarily making kitchen utilities for the local market. 

With a thorough design need assessment, experts identified need to upgrade the 

skill level of artisans and product development capacity for making brass handicrafts 

which have huge market in the regional national and global markets. The price and 

profitability is also high for handicraft products. The artisans were trained on the 

handicraft skills, but could not sustain this product innovation because of lack of 

market access and lack of financial capital to stock products to target high end 

market where cash flow is not so frequent. The state industry department and cluster 

support stakeholders could not provide the need based support to sustain the 

initiative and therefore the whole intervention failed.  

A near similar case is experienced in Pochampally Ikat weaving cluster in AP. The 

vegetable dyeing process was learnt by the innovator when a local non-profit 

Dastakar Andhra took initiatives to popularise it. However, he could not sustain 

its innovation because of lack of scale of production and direct reach to the market. 

Vegetable dying has a niche market however to reach out to that the weaver needs 

to participate in national, international exhibitions and also need to have good market 

tie ups with bug brand. Lack of this made the innovator come back to his original 

weaving style.   Koyallagudem Weavers Cooperative society where he is a 

member also could not support him in resolving these constraints.  

In some of the clusters under the study, the cluster associations have applied for 

MSE-CDP grant support for Common Facility Centres (CFCs) and/or the 

infrastructure support like industrial park. But many of the proposals are pending for 

long. Reasons for the same are many fold. However, the public support institutions 
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like DICs/ MSME-DI and the industry stakeholders like MSMEs and their 

representative bodies have huge difference of opinion about the delays. Public 

offices say that MSMEs have not made reasonable plans for the CFC and 

sometimes they lack genuine interest, measured through their willingness to co-

invest.  

ii. Regulatory Role  

The regulatory role of the policy is very important to stimulate innovation for wider 

public good. Yet weak enforcements in several states who have the mandate for the 

same has resulted in judiciary taking up the policing role as witnessed in several 

clusters of leather, dyers, electroplaters and slag generators from foundry 

enterprises. The ban imposed by the Central Pollution Control Board (CPCB) and 

Ministry of Environment Forests & Climate Change (MoEF&CC) notifying rules 

for e-waste norms led to formalisation of one enterprise in Telengana e-waste case. 

The enterprise was initially trading e-waste and also imported it to supply to 

recyclers. After the ban was imposed on import of e-waste, it switched to collection 

of e-waste from corporates in India, first as collection franchisee, and then as an 

authorised collector and later on as an authorised dismantler. One main reason to go 

for organisational innovation was that the large scale corporate enterprises which 

used to supply to him, now refused to do the same because as per the new rules, 

the corporates are also not allowed to dispose the e-waste to unauthorised 

collectors. In order to retain the corporate clients and also to expand its market base, 

the innovator became authorised e-waste collectors and dismantlers by registering 

itself with pollution control authorities. However this shift from informal to formal 

system was not adopted by many unauthorised collectors who are there, hundreds in 

number. Reasons being three fold; one- lack of incentives to switch to organised 

system, two- cost of operation is less in unorganised system, and three-weak 

enforcement of e-waste regulations in the state. Moreover, there was no role played 

by the Telangana state department for environment, forests science & technology, 

Telangana State Pollution Control Board and Environment protection Training 

Research Institute to educate the unauthorised collectors & recyclers and make 

them understand the benefit of authorisation and adoption of environmental 

practices.  

Neither in India as a country nor in West Bengal as a state, there is any compulsion 

on environment friendly practices on leather production, therefore the adoption of 

chrome free tanning process has less adoption by other similar units in the cluster 

who are catering primarily to the domestic market. The innovator in Kolkata leather 

tanning industry is well connected with the regional and national BMOs like Indian 

Leather Technologists’ Association (ILTA), Chinese Tanners' Association (CTA) and 

Council of Leather Exporters (CLE). However, the idea of innovation in this study i.e. 

Eco-Leather by using chrome free chemicals and natural dyes for tanning the hides 

came from the Central Leather Research Institute (CLRI)  and is adopted by only 
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one unit, however, these associations played no role in disseminating the knowledge 

among other similar enterprises. Though this alone is not the sole cause of no 

upscaling but it is worthwhile to mention that the associations and also the State 

Pollution Control Board could have created a system to disseminate this sustainable 

production practice among tanners and could have also helped in creating 

sustainable consumption among buyers to go for such environment friendly 

products.  

 

Role of Financial Institutions 

 
Finance is one of the key factors that can trigger innovation capacity among the 

MSMEs in India. However it is inadvertent that Banks and other financial institutions 

have less contribution in the 20 case studies, barring in one case where the A.P 

State Finance Corporation had provided a loan of Rs. 5 crores for construction of the 

new plant for tunnel kiln. But it is worth noting that, it could have made many 

innovations and their adoptions sustainable, had there been a proactive support from 

the Financial Institutions.  

The Sanedo tractor manufacturers, for instance, lamented that they are not getting 

bank loans to expand their business as their product is not certified or approved as a 

vehicle by any authorised body. Moreover the banks are not giving loans to farmers 

because ‘Sanedo’ is also not a registered or approved agricultural equipment and 

therefore farmers cannot get subsidy for buying the same under the agriculture loan. 

This is limiting the growth of such a useful yet frugal innovation.  

The innovator in Rajkot printing cluster had also faced the similar problem of finance. 

Asked if he is getting any bank finance in augmenting his business, his response 

was negative. He and many similar innovators mentioned that it is extremely difficult 

for a first generation, innovative entrepreneur to get loan from banks. Start-ups have 

further issues of credibility. Since they do not have any business track record, banks 

do not feel confident to fund them. For his earlier investments he had to seek 

recourse to a private equity company viz. Capital One, though at a higher rate of 

interest. One of the ICICI Bank Branches was approached to check the facts. The 

Bank Manager told that it is difficult for them to finance any innovative project as it is 

difficult to assess the risk. Moreover, this is not within the power of the branches to 

fund such projects. The branches usually give loans either to established client 

businesses or to those who can offer adequate security/collateral. 

Problems on access to formal source of finance have been experienced in both 

manufacturing as well as service sector.  While there are financial products available 

to take care of the path breaking/ radical innovation where capital expenditure is 

high, but there is no solution for incremental innovations which are common in 

MSME sector. Service enterprises also face similar problems due to perceived high 

risk coupled of non-availability of tangible product as collaterals. For instance, 
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Finance from banks for IT MSMEs is highlighted by many IT entrepreneurs. The 

industry is not favoured by bankers because of the perceived lack of assets in the 

industry and the intangible software products do not make for good collateral. This 

continues to be a challenge for small start-up. Additionally, given their narrow 

industry/domain focus, venture capitalists also view it as high risk.  
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4.2 POLICY RECOMMENDATIONS 
 

This sub-section, based on the findings drawn from the various case studies 

summarises the major policy recommendations to foster innovations in MSME 

sector. The recommendations have been grouped under two headings where the 

first one deals with the methodological issues to understand the innovation value 

chain and the second one focuses on specific policy recommendations and action 

points for various policy stakeholders in the eco system.  

 

I. Integrated Approach to Make the Innovation Sustainable at Enterprise level: 

 

Findings suggest that a successful ideation may not always lead to sustainable 

innovation. Different inputs are required at different stages of the innovation value 

chain to make it sustainable (See fig. 4.1.1). An integrated approach is required to 

support provisioning of those inputs across different intervening points. Role of policy 

becomes paramount here, as many a times the individual entrepreneurs lack the 

capacity and resource to address the needs on their own. Such integrated needs 

have more relevance for the micro enterprises who have multiple constraints.  

 

 

 

Fig 4.2. 3: Innovation Value Chain Assessment 

 

Fig 4.4. 4: Innovation Support Stages of an EnterpriseFig 4.4. 5: Innovation Value Chain Assessment 
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Experience, exposure to bench mark enterprises/ practices, access to service 

providers, inputs from other value chain partners like inputs providers are important 

at the ideation level. After having an innovative idea, to experiment and develop an 

innovative solution, entrepreneurs need primarily infrastructural and financial 

support. While some of the innovations can be done intramural, some need 

extramural infrastructure like laboratory, bigger space, testing facility and so on. Lack 

of such facilities hinder the innovators to move up to the next stage. Following the 

successful development, the innovation is ready to be demonstrated and tried at the 

enterprise level for which sometimes technical and handholding support is required.  

And after successful demonstration, to operationalize it fully requires provisions of 

other inputs like raw material, skilled manpower and availability of various service 

providers, etc.  Lastly, to make the innovation sustainable, the market linkage for the 

innovative products, solutions and acceptability by the buyers are required.  

 

A systematic methodology to understand the needs at different stages of innovation 

and an integrated approach to plan appropriate interventions is required to support 

innovation and its diffusion in the sector. There is a huge diversity in the sector in 

terms product/ service type, market conditions, maturity of different sub-sectors, their 

social, economic and environmental importance, and thus a thorough methodology 

to analyze the value chain is crucial.  

 

The use of this value chain assessment method to understand how it can be 

strengthened including the role of policy can be seen in the following example.  

 

 

 

Fig 4. 2.2: Innovation Process in Ludhiana brick kiln 
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The factors mentioned in the red/dark & underlined (in case of black & white 

printouts) boxes in the above figure related to Ludhiana brick kiln innovation case, 

are the constraining factors. The left hand side of the illustration shows parameters 

at different stages of the innovation value chain of the particular innovation, whereas 

the right hand side of the above illustration gives factors outside the enterprises and 

are also called external factors in the ecosystem that are required for replication of 

innovation in the cluster/ region/ sector. It can be seen that the lack of skill 

development support and technical service providers including maintenance and 

repairing services in-house and also locally, have led to failure of high-draught 

technology innovation in the cluster. Only one enterprise in Ludhiana Cluster has 

successfully adopted it out of 350 enterprises. Moreover, the adoption at sector level 

is said to be less than 10% where there are more than 100,000 brick kilns in India 

using an estimated 25 million tons of coal annually, to produce 150-200 billion bricks 

employing about 10 million workers. (Refer the case study for details)  

 

On the contrary, the Ludhiana dyeing cluster and also the sector in general, have 

adopted the innovative soft-flow machine because of the ecosystem led factors. The 

idea for this new innovation came from the supplier of the machine, who was 

instrumental in creating enabled innovation ecosystem by providing information and 

also business solutions like machine installation, on-site training for the workers on 

machine operations and post-installation machine repairing and maintenance 

services attributed to quicker and sustainable adoption of the soft-flow machine 

which is less polluting, consume lesser quantity of water and does quality dyeing. 

 

 
Fig 4.2. 3: Innovation Process in Gulab Dyeing Industries 
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 II. Strengthening Innovation Eco-system to Promote Innovations  

 

Innovation Eco-systems at all levels need to be strengthened to promote rapid 

scaled up diffusion to ensure productivity enhancements, energy efficiency, 

consequent environmental improvements, drudgery reduction in working conditions 

across various sub-sectors ranging from food processing, textiles, ready-made 

garments, dyeing enterprises, e-waste recycling, foundry, forging, paper & pulp, 

glass & ceramics, rubber, leather tanning, chemicals & dyes etc. In most of these 

sub-sectors, the preponderances of micro enterprises is very high. Fortunately, there 

are technologies and organisational innovation models that are available within the 

cluster, region or nation but not diffused. Seven recommendations to the policy 

makers are provided herewith to diffuse available existing innovations with high 

potential impact.   

 

Taking inspiration from Roger’s innovation diffusion theory, the process of 

innovation/ diffusion context can be set for the MSMEs in India. Here the leaders 

who take the risk to innovate or adopt innovation are few. The early majority who 

follows the leaders are also less, however, the late majority population is big. The 

identified sub-sectors for the 20 case studies were selected based on their economic 

importance in terms of number of enterprises, employment and gross value added 

products. Therefore for all the select sectors under study have huge replication 

potentiality and the same is true for all the sub-sectors among MSME sectors in the 

country. But despite presence of innovations, the rate of diffusion is low.  

 

Innovation and its adoption/ adaptation progress over time through five stages of the 

decision making at enterprise level viz. - Ideation, R&D, Demonstration, Diffusion 

and Sustainability. Policy makers need to design and implement initiatives in terms 

of creating triggers for the enterprise’s decision process and nudge it from problem 

recognition/ need identification to adoption and then sustainability which is either 

weak or missing at the current NIS and RIS level.  
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(Note: The bell curve here used is to illustrate conceptual framework and the 

distribution of stages and the normality of curve are indicative only)   

 

The policy recommendations are accordingly provided over 5 stages of the Roger’s 

above given model for I. Fostering Innovations II. Stimulating Early Adoptions III. 

Scaling up Early Majority to Harness Benefits IV. Pushing the Late Majority and V. 

Goading the Laggards through Carrot & Stick. A total of 21 recommendations for 

these 5 stages are given as under. These recommendations have been made 

keeping in mind the strong role of cluster, regional and national stakeholders that 

need to be connected with one another through facilitation and regulatory push, 

rather than expecting only the public institutions to undertake implementation by 

themselves.  

 

I. Fostering Innovations 

 

1. Create local and national repository of problems in search of 

solutions to reach out to academic & technical institutions and 

enterprises: A platform which can serve as voice to put forth the 

Fig 4.2.4: Innovation Support Stages of an Enterprise 

 

Fig 4.4. 6: Innovation Support Stages of an Enterprise 
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problems/ needs by the enterprises and a window for the innovators to 

show case the innovations and provide innovative solutions can be 

created at the national level with access to the portal by the enterprises 

and innovators. 

2. Challenge grant funds for identification of creative ideas to be 

harnessed: Creativity is allied to innovation and is recognized as central 

to the growth and performance of any enterprise. Some hold that creative 

capacity to harness intellectual capital and to convert that into successful 

and sustainable innovation. Such people, however are very few. Such 

creative brains need to be identified and supported with challenge grant 

fund to develop innovative solutions  

3. Create plug & play facilities to try out new ideas as incubators with 

select equipment, connectivity and a meeting point for complementary 

stakeholders to connect and mutually support. There is a flurry of interest 

in innovation but the lack of support system stops them covert ideas into 

solutions. Sometimes they have great ideas but do not know how to take 

them to fruition. Collaborative approach with complementary stakeholders 

at such plug & play facilities at local level will help create sustainable 

solutions.  

4. Ensure provision of mentor services in local areas, drawn from 

academic institutions and plan long term investment for execution: 

Innovation at the top of table has long lineage of efforts below starting with 

engineering talent accessible to 

MSME, knowledge generation/ 

knowledge acquisition, 

prototyping and product 

development. One cannot 

instantaneously 

generate talent based on current 

demand. Prior investment in 

capacity building of such service 

providers with linkages is 

essential. Pilot demonstration 

projects of minimum 5 years 

duration are required to build 

linkages in a replicable / scalable 

manner.  

5. Provide access to angel 

investors: Most enterprises do 

not have access to angel 

investments since this area is still 

not well developed in terms of 

supply. The problem faced by 

service enterprises in sectors like 

ICT, waste collection & recycling, 

Responsibility of Execution of APs 

 

Action Points (APs)-1,2,3,4&5 are 

proposed to be implemented by the 

Ministry of MSME who has been 

mandated to create, implement and 

regulate rules and regulation for 

MSMEs and also foster 

competitiveness among them 

through development initiatives.  

While for AP-1 on the repository, 

MoMSME can seek inputs from the 

Department of Science & 

Technology.  

AP-3&4 can be undertaken in 

collaboration with the State MSME 

department.  

A repository of Angel investors 

needs to be created for AP-5, while 

linkage development can be done in 

a collaborative way by MoMSME 

and the Angel investors  
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printing, publishing and other services is even worse. The industry is all 

the more not favoured by bankers because of the perceived lack of assets 

in the industry. The intangible software products and services do not make 

for good collateral. This continues to be a challenge for small start-up. To 

encourage innovation in service sector, there is a need to think of 

innovative financial products/ models along with their channels of delivery 

that should include NBFCs and Small Finance Banks. 

 

II. Stimulating Early Adoptions:  

 

6. Support organisation of exposure visits for idea stimulation: 

Cognitive stimulation by organising exposure to other innovations can 

trigger creation and adoption of innovation. However, information to such 

benchmark innovations are not known and accessed by MSMEs. Here 

policy can play a major role in making available the information through 

BMOs and also infuse appreciation through live exposures which can thus 

lead to quicker adoption. The current support initiatives to stimulate 

exposure are very few and mostly limited to marketing & market research 

for enterprise products. The 

scope of existing schemes 

of assistance need to 

expanded to cover this.   

7. Support dissemination of 

new ideas through 

proactive BMOs, 

academic institutions and 

R&D centres: The 

dynamism of an innovation 

eco-system is directly linked 

by the strength of the 

linkages among various 

stakeholders that help 

foster idea-spread and 

quicker diffusion of 

innovation. To improve the 

competitiveness of MSMEs through improving their innovation capacity in 

different cluster ecosystem, it is important to create and strengthen their 

inter and intra linkages among relevant stakeholders. Here, the BMOs 

need to play a facilitating role along with others in the local, regional and 

sectorial eco-system (provider of services).  

8. Reinforce mutual linkages among stakeholders at CIS: The cluster 

value chain linkages (Forward linkages like-buyers/ traders and backward 

like- raw material, machine and other inputs providers) play a major role in 

stimulating innovation during the ideation and also all along the value 

chain of innovation. Thus initiatives to help create networks of 

stakeholders around innovative ideas and strengthen their inter-

Responsibility of Execution of APs 

 

Action Points (APs)-6, 7, 8 & 9 are 

proposed to be implemented by the 

Ministry of MSME.  

MoMSME needs to engage the State 

MSME department, BMOs, BDSPS, State 

S&T department for implementing AP-

6,7 &8. It has to work very closely with 

the Financial Institutions like SIDBI & 

other nationalised Banks and Angel 

investors for creating financial linkages 

with MSMEs. BMO can also play a major 

role here to build the capacities of 

MSMEs to fill-up loan applications, etc.  
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relationships through social capital, increased information and build 

capacities to work together among network stakeholders will help trigger 

innovation capacities.   

9. Support access to finance by linking up with Angel investors and 

social investors and banks: Finance is another factor hindering 

innovation capacity and diffusion rate in MSMEs in India. This problem has 

been experienced in both manufacturing as well as service sector, 

however, reasons and severity in both the sectors are different. In 

traditional manufacturing sector MSMEs, incremental innovations rather 

than radical and breaking innovations are commonly observed with a 

significant productivity enhancement potential. While there are some 

financial avenues from institutions such as Department of Bio-Technology 

(DBT), Department of Scientific & Industrial Research (DSIR), Technology 

Development Board and select state government institutions to support 

radical innovations where capital expenditure and gestation period is often 

high, but there are few avenues to support incremental innovations. 

Service enterprises also face problems due to perceived high risk coupled 

of non-availability of tangibles as collaterals or primary security. Here 

angel investors, social investors and banks with innovative financial 

solutions can play a major role but the availability is limited.  

 

III. Scaling up Early Majority to Harness Benefits:  

 

10. Demonstration of successful innovations through local & regional 

technology & innovation fairs, institution of awards: Early majority is a 

big population of 

entrepreneurs who take 

decisions the moment they 

are convinced with the 

benefits associated from 

innovation. Their conviction 

is based on comparative 

advantage and visible 

profitability of the solution. 

Thus to influence their 

decision, it is important to 

share the information of 

innovation and give live 

demonstration and facilitate 

discussion with the 

benefited units who have 

already made it 

sustainable.   

11. Create repository of 

BATs and disseminate 

Responsibility of Execution of APs 

 

 All APs here are proposed to be 

undertaken by Ministry of MSME, 

however for AP-10, it has to engage the 

State Dept. of MSMEs, S&T institutions 

and BMOs.  

AP-11 needs to be executed jointly by 

the MoMSME and MoEF&CC, where 

latter will undertake the necessary 

activities to create repository of BATs 

for less sustainable MSME sub-sectors 

and the former will focus on its 

dissemination.  

For AP-14, the FIs need to be engaged 

to understand the need and develop 

appropriate financial products and 

credit delivery mechanism.   
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through BMOs, social media and websites: Fostering Identification of 

BAT and estimate the calculated risk of industries, more so for polluting 

industries are beyond the individual capacity of MSMEs to measure. Lack 

of which sometimes lead to wrong choices for innovation and/or adoption 

of innovation. The RIS and NIS can play a major role here. Universities, 

institutions and Government Department (Sectoral) can undertake studies 

to identify BAT based on current and future factor conditions and suggest 

appropriate innovation/ innovative solutions.   

12. Support creation and strengthening of BDS market: Innovation 

adoption by the majority enterprise depends not only on availability of 

innovative solutions but also on the associated services required for the 

adoption like technical and non-technical services and so on. Such 

Business Development Service (BDS) market has to be developed to 

create faster and sustainable innovation adoption. A repository of strategic 

support services along with the service providers should be created and 

made available at local levels to facilitate linkages between service 

seekers and service providers where there currently is not only an 

information asymmetry but also shortage of such services, particularly at 

local levels and among smaller enterprises.  

13. Help customise suitable financial products with banks: Sometimes, 

this large majority of population, even after achieving conviction, they do 

not opt for the innovation because of lack of financial resources. Here, 

Financial Institutions can play a major role in financing the innovation 

through appropriate/ customised financial solutions, created by the banks/ 

Financial Institutions including Non-Banking Financing Companies 

(NBFCs) and Small Finance Banks.  

 

IV. Pushing the Late Majority 

 

14. Support Handholding assistance by local BDS providers through a 

combination of available incentives, package of services and 

propagation of business cases: The late majority are the population of 

enterprises who wait and watch till the majority is using it. To influence 

them, it is important to showcase the business cases of successful 

innovations. Second, if there are hindrances in terms of adopting the 

innovation, policy can support them through linking with incentivised 

schemes and supports.  Here again, provisioning of need based services 

for sustainable adoption is required and thus cadre of local BDS providers 

can be developed and linked.    

15. Facilitate linkages with banks for investments required to be made to 

adopt and adapt innovations: There are many enterprises who fall into 

the late majority category because of lack of financial muscle. This can be 

solved by linking them with banks and other financial institutions for getting 

finance based on their assessed capacity and need. Bundled financial 
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products along with technical advice should be offered to the enterprises 

with clear model project reports reflecting business case therein.  

16. Support BMOs for outreach: BMO can play a facilitating role here to 

influence the late majority by showcasing successful examples, linking 

them with the innovative solutions and support systems that can help 

innovation adoption and adaptation. The BMOs must be strengthened 

through capacity building initiatives and a database be created to identify 

their gap areas. Support should be provided to them on co-sharing basis 

and special schemes of assistance be created to encourage them take up 

real services for members and the good ones be recognised through 

rewards and support for doing even better.  

17. Draw up national sectoral programmes through convergence of 

existing schemes of assistance: An analysis of about 450 schemes of 

different ministries (compiled and listed by FMC in its website 

www.clusterobservatory.in) of the Government of India was done on the 

basis of the services offered by them, which can be broadly categorized in 

to 4 categories: 1) Information dissemination through organizing seminars, 

workshops, exposure visits, etc. 2) Financial support for studies and R&D, 

like supporting feasibility studies, need/gap assessments, R&D projects 

etc. 3) Skill development/ up-gradation of technical & non-technical skills 

through training and capacity building; and 4) Support implementation by 

providing direct or indirect financial or tangible (hard activities) support.  

There is a need for more integrated programmes of assistance rather than 

truncated individual schemes with limited focus leaving the beneficiary 

unable to mobilise other supports in the time and sequence desired.  

Moreover, sectoral programmes through convergence of existing schemes 

of assistance across different ministries can be planned and coordination 

of ongoing initiatives by various public or private development institutions 

can made to address the sectoral issues related to innovations.  

http://www.clusterobservatory.in/
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18. Enforce environmental and social standards through laws and 

market linkages in the value chains: The environmental innovations in 

MSMEs are very few and 

are largely because of weak 

enforcement of existing 

regulations. Though some of 

the enterprises have the 

capacity to innovate or 

adopt innovations, but most 

of them suffer because of 

lack of knowledge of 

possible solutions and even 

though they want to 

develop/ adopt solutions but 

the associated risk is high 

and beyond their capacity, 

especially at micro & small 

enterprises. There are 

several examples, where 

enterprises were closed 

down because of not being 

able to comply with the 

regulatory requirements. To 

reduce the risk and 

encourage the MSMEs, the Pollution control department can connect & 

support developmental role along with its regulatory mandate. It can 

support research & piloting of acceptable low cost proven technologies 

and approved vendors for sourcing them. For the micro enterprises, in 

particular, there is need to go a step further and help them adopt 

innovative solutions by 

providing financial and 

technical support.   

 

V. Goading the Laggards through 

Carrot & Stick 

 

19. Enforce strict compliances 

of standards for 

unproductive enterprises: 

Laggards are the 

entrepreneurs who are 

critical towards new ideas 

and are resistant to change 

Responsibility of Execution of APs  

 

The APs-15,16 and 17 have to be jointly 

implemented by  the MoMSME and State 

Dept. of MSMEs. BMOs will also play a 

major role here.  

AP-18 on National Sectoral Programmes 

have to be steered by the MoMSMEs, 

however, it has to engage other 

ministries like MoEF&CC, Mo Skill 

Development & Entrepreneurship, 

Ministry of Science & Technology, 

Sectoral BMOs and other relevant state 

holders. 

AP-19 on enforcement of environmental 

and social standards through laws has 

to be designed and implemented by 

MoEF&CC with the support from State 

Pollution Control Board (SPC) and 

MoMSME and State dept. of MSME.  

 

Responsibility of Execution of APs  

 

Both the APs suggested to goad the 

Laggards, are proposed to be 

implemented by MoMSMEs. However, 

for the environmental innovation for 

less sustainable MSMEs for AP-20, has 

to be mandated for the MSMSEs by 

regulatory measures by MoEF&CC. 

MoMSME and Dept of S&T can play a 

major role in identification of such 

environmental innovation and drawing 

up strategy for rules and regulations.    
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unless the change is either mainstreamed or there is a compulsion 

imposed on them. For example, despite innovative solutions available in 

the market that have lesser impact on environment, there are many 

MSMEs in the country who are not using that because they do not see a 

direct business benefit out of that. To influence such enterprises, a carrot 

and stick approach can be used.  

20. Provide special intensive handholding assistance to the vulnerable 

communities: There are relatively very small enterprises who are 

constrained by awareness, knowledge and financial capital to go for 

innovative solutions and thus have to struggle for survival. These type of 

entrepreneurs require a more intensive handholding support to innovate.   

 

  



 

Page | 210 
 

5. WAY FORWARD 
 

Survival of any enterprise depends on its unremitting efforts to innovate. For this, it 

requires innovation capacities which do not emerge in vacuum. It requires strategic 

thinking and enabling support system. Appropriate policy recommendations and 

actionable strategy cannot be suggested if the behaviour of the enterprise as well as 

ecosystem factors are unknown and their “inter and intra” relationships are not 

examined. This study employed case study based research method to understand 

role of eco-system and its stakeholders in the innovation process and provided 

policy recommendations.  

While the National Innovation survey brought out correlational dimension between 

factors such as the Innovation Intensity (i.e. ratio between number of innovative firms 

in a state and total number of firms) and Innovation Potentiality of the firms in a state, 

but the causal relationship and degree of influence of the variables were not 

explained. Innovation Alignment of Sectors (IAS) of the states (i.e. the alignment of 

the innovation activities with the overall innovation potentiality of different sectors 

have been measured, however, the reason for high or low alignment was not known. 

The case study method was designed to bring out deeper insights to complement 

and supplement the findings of the National Innovation Survey and as 

expected, it came out very clearly that the eco system stakeholders can play 

important role in innovation and its upscaling, thus their involvement as 

respondents is vital. Moreover, strengthening and governing innovation ecosystem 

should emphasize the importance of having a shared vision and a collective process 

that enable stakeholders’ engagement and facilitate cross-fertilization and 

collaborative policy planning. Therefore it is suggested that these eco-system 

stakeholders should also form a part of the respondents’ set in the National 

Innovation Survey.  

There are three structured interview schedules used for this study on case study 

method, of which two were for the ecosystem stakeholders (Annexure-2&3), other 

than the innovators. Those interview schedules can be used for the National 

Innovation Survey. Moreover, there are number of variables grouped around 

different stakeholders at different levels of innovation ecosystem other than at 

the enterprise level itself viz. CIS, RIS and NIS used to get information from the 

innovators (Annexure-1), those variables can be included suitably in the National 

Innovation Survey to get more insights about the enterprise and non-enterprise 

specific dimensions.   

Within the same sector or RIS and NIS there are clusters whose innovation intensity 

is very high and there are clusters where it is very weak. Therefore the case study 

method included this new aspect of Local or Cluster Innovation System (CIS) 

and recommends the same to be duly incorporated in the future series of National 

Innovation Surveys.  

Multiple factors contribute to the sustainability of an innovation. The case study 

method employed a detailed analysis of factors across the entire innovation value 

chain and therefore could bring out actionable strategy for creating and 
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governing ecosystem that can make the innovations sustainable and also 

ensure their wider adoption by other similar enterprises. Therefore it is 

recommended that the case study method should be formalised and executed in 

same frequency as it is planned for the future National Innovation Surveys.  

While the 20 case studies from 11 different sub-sectors helped gather good insights 

to draw policy suggestions, but there is a need for a greater number of such case 

studies to analyse innovation ecosystem in different geographies/ regions, 

different sectors and for different types of industries to create concrete 

stakeholders’ specific action plans.   

Innovation flourishes in an ecosystem that supports open ideas and help attain 

sustainability. While understanding the need and process for an enabling system is 

important, it is also important to create a mechanism to monitor the effectiveness 

of the enablers to make the system and outcomes sustainable and help take 

corrective actions, whenever required. When innovation is being further policy 

supported through a series of initiatives like Start-up India, Stand-up India and 

improving Ease of Doing Business, the need for measuring the role and 

effectiveness of ecosystem stakeholders assumes much greater importance.   

The National Innovation Survey can be designed in such a way that it will not only 

serve as a tool for assessing the status of innovators and innovations but can also 

be used as a “measuring tool” for innovation enablers and practitioners describing 

how innovation policies are designed, implemented, and evaluated to support 

the development of Innovation Ecosystem of the country. It can also help create 

a shared national vision as well as coordination and management mechanisms 

among different policy stakeholders (ministries/ departments, academia, and so 

on) to achieve it. 
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ANNEXURE 1: LIST OF QUESTIONNAIRES 
 

 

 

Study: Assessing Industrial Innovation Process and Suggesting  

Policy Support Framework in India 
 

Questionnaire-1: For Innovator  
 

PART-One: Identification Particular  
 
I. Personal Details 

1. Name of the Innovator: 

Contact Number: 

Email Id: 

2. Age of the Innovator:  

3. Position in the Firm: 

4. Details of the Firm:   

i. Name of the Firm:  

ii. Main activity of the Firm and specific product/ service within that sector (As per NIC 2 

digit classification): 

iii. Category of the Firm (Micro/Small/Medium):  

iv. Legal structure of the Firm (Proprietary/ Partnership/ Public Ltd., Pvt. Ltd.): 

v. Is it registered under factory act 1948?: (Y/N) 

vi. Annual Turnover:  

vii. Are you the 1st generation entrepreneur (Y/N), if no, how many generations have your 

family been in the business? 

viii. Has this business set up by you?  

ix. Total no. of employees (Technical like engineering and diploma holders and Non-

technical) 

 

II. Education and other qualifications: (Tick where applicable) 

 

1. Primary; 2. Secondary; 3. Graduation; 4. Masters; 5. Technical (having special skill or 

practical knowledge especially in mechanical or scientific field)    (please specify) 

6. Any Sector specific Technical education  (please specify) 

7. Non-Technical  (Any certification/ Training etc. (Please specify)  

 

III. Training: 

1. Any training (related to current business) undergone :    (Tick if Yes) 

2. Details of the training: 

a) Nature of the training: (Tick all that apply) 

Technical:   (Please specify)  

Foundation for MSME Clusters (FMC) 

 

 

Foundation for MSME Clusters (FMC) 

 

National Science & Technology Management  
Information System (NSTMIS), DST 
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Non-technical:  (Please specify) 

b) Learning from the training  Please specify) : 

c) Frequency of attending training programs: Yearly ; Bi-annually ; Monthly ; 

Weekly ; Did Just once 

d) Other (mention) : 

 

IV. Experience: 

1. No. of years of involvement in similar product/ service line:  

2. Please specify the nature of involvement.  

3. Other experience if any, please specify.  

 

IV. Exposure: 

1. No. of fairs/exhibitions attended in last 5 years: 

How many in a year (On an average)?  

2. Nature of the exhibition (Whether related to product/process/technology/market/other), 

Please specify:  

3. Details about the exhibition (briefly mention): (Local/ regional/ national, international)  

4. Have you interacted with any institutions (Technical institutions/ R&D lab, etc.) regionally, 

nationally, globally? (briefly mention) 

5. Are you a member of any association or professional network:   (Tick if yes)  

Details: 

a) Name of the association/ professional network:  

b) Type of association/ professional network: (Type like: Local/ Regional/ National and their 

purpose of existence):  

c) Designation in the body/ professional network: 

d) Your role in the association/ professional network: 

e) Any innovation driven initiative taken up by the association/ professional network 

(please specify):        

f) Any other information (please specify):        

 

6. What are your existing markets? (please name those and also mention whether it is local, 

regional, national and export):   

7. How many markets visited in last 5 years?   

a) International  (Please mention) 

b) Domestic  (Please mention) 

 

8. Have you visited similar enterprises operating in other in other area? Yes/ No, If yes, 

what has been your learning? Please mention the unit name and the location/ cluster:  

 

Also mention how was the unit/ cluster better (E.g.: Used improved technology, etc.): 

 

 

PART-Two: Innovation Details  
 

1. Specify the innovation (s) done by you: (Explain in details)  
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[New Product; Product modification/ quality and standardisation; New process/ modification in 

process (like-efficient use of facility/ inputs, etc.), New technology (like-new machine, etc.), New raw 

material (like-fabric, dyes, chemicals, etc.), organisational innovation] 

2. Need to carry out innovation: 

[Customer need/ demand; To survive in the business; Need for better/faster/more efficient 

technology for better productivity; Regulation need posed by Pollution Control Board or any other 

department; To cope up with competition from similar industries; To tackle labour shortage issue; To 

tackle raw material related issue, etc. ; There were no issues, but exposure/ training gave new ideas 

to innovate and grow; Incentive/ subsidy given by any agency encouraged to innovate; No issues but 

wanted to grow and increase the profitability.]  

 

3. Why do you call it as an innovation? Pls explain 

 

4. Do you consider it as a successful innovation? (Viz- Commercialised benefits, adopted/ adapted 

by other firms, etc.) If yes, please respond to the following questions in Part-B. If, no please respond 

to the questions in Part-three.  

5. Please elaborate the process of innovation in detail. (Please mention how did you get the idea, 

what were the sources and process of innovation, what were the challenges you faced, how did you 

overcome those)?  
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6.  Role of Various Stakeholders in the innovation:  

 

 

 Factors   Stakeholders and Explaining 

Variables  

How important was it or was it not for doing 

the innovation? Explain how it helped the 

innovation?  

Firm Level 

Factors 

Formal: Education (General/ 

Technical), Experience (in the 

sector) of the innovator  

 

Informal: Exposure to markets 

and similar units, Training, etc. 

 

Market Sophistication: Firm 

size and nature of market 

 

Cluster Level  Value chain partners:  

 Backward linkage 

(Suppliers of 

equipment, raw 

materials or 

components and 

consultants);  

 Forward linkage 

(Intermediate traders 

or final 

client/consumer) 

 

Similar enterprises in the 

cluster/ Competitors) 

 

Business Membership 

Organisations/ Associations  

 

 

Support Institutions:  

Local technical institutions like 

research institutes/ R&D 

centers, scientific Journals & 

trade/technical publications, 

local departments, Financial 

Institutions and even private 

firms and initiatives 

 

Regional (State) 

Innovation 

Public  
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System  i) Developmental (State 

Ministries/ 

Departments, State 

level technical and 

Non-technical 

institutions, 

Universities, R&D 

centers, Skill 

development 

institutions) 

Regulatory (State 

Ministries/ 

Departments) 

Private: Business Membership 

Organisation, Export Houses/ 

Retail Chains, BDSPs, NGO 

 

 

National 

Innovation 

System  

Public: Ministries/ 

Government Departments, 

National technical and Non-

technical institutions,  

 

Pvt: National BMOs, Traders, 

Retail Chains, BDSPs, etc 

 

(For the cluster, regional and national level, name the stakeholder, explain how it supported the 

innovation. The support could be in the form of Knowledge/ Information, Financial, Technical, 

Managerial, any other)  

 

Which of these above support institutions played a major role? Please explain in details the inputs 

received and how that had benefited you.  

 

 

7. How has the innovation brought about changes? Please elaborate the outcome/ benefit of 

innovation.  

[Increased range of product lines; Better profit margin; Entered into new market; Increased demand 

in the existing market; Attracted new investors; Increased capacity of production or service 

provision; Improved quality; Reduced cost of production; Reduced drudgery of workers; Reduced  

health & safety issues of workers; Improved employee satisfaction; Attracted skilled workers; 

Reduced workers turnover; Reduced environmental  impacts (e.g. pollution); Met regulatory 

requirements by Government; Met other requirements by the local populations/ civil societies; 

Greater customer satisfaction, etc. ] 

 

8. Factors constraining your effort to upgrade/innovate: 
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[Financial, Technical, Managerial, Labour related, etc.] 

 

9. Whether the innovation (s) was adopted by other units in the locality? (Yes/ No.) Please explain 

why they adopted/ rejected it. If adopted, how? Who supported them?  

  



 

Page | 226 
 

PART-Three: Innovation Glitches  

1. Up to what level could you reach in the process of innovation? (Ideation, R&D, Trials, 

Commercialisation/ Sustainability) 

2. Which factors would you assign for your not being able to take your innovation forward?  

3.  What kind of factors would have facilitated your innovation to succeed?  

4. Do you have any suggestions for other innovators in terms of precautions they should take 

in the process of innovation?  
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Study: Assessing Industrial Innovation Process and Suggesting  

Policy Support Framework in India 
 

Questionnaire-2: For Other Similar Enterprises 
 

PART-One: Identification Particular  
 
I. Personal Details 

5. Name of the Innovator: 

Contact Number: 

Email Id: 

6. Age of the Innovator:  

7. Position in the Firm: 

8. Details of the Firm:   

x. Name of the Firm:  

xi. Main activity of the Firm and specific product/ service within that sector (As per NIC 2 

digit classification): 

xii. Category of the Firm (Micro/Small/Medium):  

xiii. Legal structure of the Firm (Proprietary/ Partnership/ Public Ltd., Pvt. Ltd.): 

xiv. Is it registered under factory act 1948?: (Y/N) 

xv. Annual Turnover:  

xvi. Are you the 1st generation entrepreneur (Y/N), if no, how many generations have your 

family been in the business? 

xvii. Has this business set up by you?  

xviii. Total no. of employees (Technical like engineering and diploma holders and Non-

technical) 

 

II. Education and other qualifications: (Tick where applicable) 

 

1. Primary; 2. Secondary; 3. Graduation; 4. Masters; 5. Technical (having special skill or 

practical knowledge especially in mechanical or scientific field)    (please specify) 

6. Any Sector specific Technical education  (please specify) 

7. Non-Technical  (Any certification/ Training etc. (Please specify)  

 

III. Training: 

3. Any training (related to current business) undergone :    (Tick if Yes) 

4. Details of the training: 

e) Nature of the training: (Tick all that apply) 

Technical:   (Please specify)  

Non-technical:  (Please specify) 

f) Learning from the training  Please specify) : 

g) Frequency of attending training programs: Yearly ; Bi-annually ; Monthly ; Weekly 

; Did Just once 

h) Other (mention) : 

 

Foundation for MSME Clusters (FMC) 

 

 

Foundation for MSME Clusters (FMC) 

 

National Science & Technology Management  
Information System (NSTMIS), DST 
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IV. Experience: 

4. No. of years of involvement in similar product/ service line:  

5. Please specify the nature of involvement.  

6. Other experience if any, please specify.  

 

IV. Exposure: 

9. No. of fairs/exhibitions attended in last 5 years: 

How many in a year (On an average)?  

10. Nature of the exhibition (Whether related to product/process/technology/market/other), 

Please specify:  

11. Details about the exhibition (briefly mention): (Local/ regional/ national, international)  

12. Have you interacted with any institutions (Technical institutions/ R&D lab, etc.) regionally, 

nationally, globally? (briefly mention) 

13. Are you a member of any association or professional network:   (Tick if yes)  

Details: 

g) Name of the association/ professional network:  

h) Type of association/ professional network: (Type like: Local/ Regional/ National and their 

purpose of existence):  

i) Designation in the body/ professional network: 

j) Your role in the association/ professional network: 

k) Any innovation driven initiative taken up by the association/ professional network 

(please specify):        

l) Any other information (please specify):        

14. What are your existing markets? (please name those and also mention whether it is local, 

regional, national and export):   

15. How many markets visited in last 5 years?   

c) International  (Please mention) 

d) Domestic  (Please mention) 

 

16. Have you visited similar enterprises operating in other in other area? Yes/ No, If yes, 

what has been your learning? Please mention the unit name and the location/ cluster:  

Also mention how was the unit/ cluster better (E.g.: Used improved technology, etc.): 

 

PART-Two: Innovation Adopters/ Adapters 
 

1. Do you know that an innovation like…… (Please mention here the innovation identified and 

studied using Questionnaire-1 for innovator)… been carried out by some firms in your 

cluster/ area?  

2. Have you adopted/ adapted this innovation?  

3. If yes, please respond to the following questions in Part-Two. If no, please respond to the 

questions in Part-Three.  

4. Did you adopt the innovation as such or you had to carry out some modifications?  

5. Please specify the modifications carried out by you if any?  
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6. If adopted as such, what process did you follow? (Like-buying the technology, imitating the 

innovation, restructuring of the workforce, technology and machinery, etc.) Please 

elaborate.  

7. Did you face any problem in adoption/ adaptation?  

8. Has it significantly improved your competitiveness and/ or productivity?  Please elaborate.  

[Like-Increased range of product lines; Better profit margin; Entered into new market; 

Increased demand in the existing market; Attracted new investors; Increased capacity of 

production or service provision; Improved quality; Reduced cost of production; Reduced 

drudgery of workers; Reduced  health & safety issues of workers; Improved employee 

satisfaction; Attracted skilled workers; Reduced workers turnover; Reduced environmental  

impacts (e.g. pollution); Met regulatory requirements by Government; Met other 

requirements by the local populations/ civil societies; Greater customer satisfaction, etc. ] 

9. From what sources (Value chain partners, support institutions through schemes, Business 

Development Service Providers, Development Organisations like NGOs, etc.) did you get 

support for adoption/ adaptation of innovation?  

PART-THREE Non-Adopters/ Adapters  

1. Was the innovation useful? 

2. Why did not you consider it worthwhile to adopt/ adapt it?   

3. Do you think there is a need for such innovation that could enhance/ increase you 

productivity and competitiveness  

4. What kind of innovations would you like to happen in your sector?  

5. What were the constraining factors for those? 
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Study: Assessing Industrial Innovation Process and Suggesting 

Policy Support Framework in India 

 

Questionnaire-3: For Support Stakeholders  

(Developmental &Regulatory) 

Please see if the support institution is Developmental and/or regulatory in nature and chose the 

relevant set of questions. Please write the answers in details.  

I. Questions for Support Stakeholders- Developmental  

1. What is your overall mandate to support MSMEs?  

2. Do you have any scheme/ policy to support innovation?  

3. Have you supported any enterprises undertaking innovations? If yes, please cite one/two 

examples?  

4. What is the process you adopt for extending your support to innovation by enterprises?  

5. What kind of problems do you face while supporting innovation?  

6. What are your suggestions to strengthen the eco-system for promotion of innovation? 

 

II. Support Stakeholder- Regulatory (Like National & State Pollution Control Board)  

1. What is your overall mandate to support MSMEs?  

2. Do you have any scheme/ policy to support innovation?  

3. Have you supported any enterprises undertaking innovations? If yes, please cite one/two 

examples?  

4. What is the process you adopt for extending your support to innovation by enterprises?  

5. What kind of problems do you face while supporting innovation?  

6. What are your suggestions to strengthen the eco-system for promotion of innovation? 

 

 

Foundation for MSME Clusters (FMC) 

 

 

Foundation for MSME Clusters (FMC) 

 

National Science & Technology Management  

Information System (NSTMIS), DST 

 

National Science & Technology Management  

Information System (NSTMIS), DST 


