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Indian manufacturing landscape

The manufacturing sector is considered to be a key growth driver of the Indian economy. 
Efforts to improve the competitiveness of the Indian manufacturing industry have been 
accelerated post the liberalisation of the economy in the 1990s. In contrast to trends in 
emerging economies with a strong manufacturing bias, the contribution of Indian manufacturing 
to the national GDP has stagnated over the last few years by around 15 per cent in-spite of 
the growth in the manufacturing sector per se. The current contribution level is much lower 
when benchmarked with comparable economies such as China (39.3 per cent), Thailand 
(35.� per cent), Malaysia (31.1 per cent), Indonesia (�4.7 per cent) and Vietnam 
(�0.8 per cent). These countries have leveraged their infrastructure and competitive advantages 
to boost their manufacturing capacities and the manufacturing sector has provided a great 
impetus to their GDP growth, which in case of India has been provided by the services sector. 
Increasing the Indian manufacturing sector’s contribution to the national GDP is a cause of 
concern as a strong manufacturing base in both commodity and high value goods is required 
to sustain employment and the economic growth trajectory. Hence, the manufacturing sector 
needs to grow at a much faster rate than the national GDP.

The Indian manufacturing sector has over 53 lakh manufacturing units with 99 per cent of the 
units employing less than 10 workers. These firms are spread across 2,000 manufacturing 
clusters across India. The Small Sale Industrial (SSI) sector is an important component of 
the foundation layer of entrepreneurial activities in India and these firms play a key role in 
employment generation in India with an average per unit employment of 4.6 employees. 
Food & beverages, textiles, non-metallic mineral products, chemical products and machinery 
& equipment are the top 5 verticals in terms of number of units and account for nearly 
75 per cent of the total number of units in the manufacturing sector.

In the recent past, a few of the verticals of the Indian manufacturing sector have been able 
to make a global impact and there have been excellent success stories in various pockets of 
the manufacturing sector. The auto industry is one such example and not only has it become 
globally competitive but India is rapidly becoming an innovation hub for small cars for many 
of the global and Indian auto majors. The success of the auto industry needs to be replicated 
by many other verticals in order for the Indian manufacturing sector to enter and sustain a 
strong growth trajectory. 

Executive Summary
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Unfortunately, a majority of the firms in the Indian manufacturing sector continue to be mired 
in a cycle of low productivity and low value add products. The inability of Indian manufacturing 
to contribute more substantially to GDP can be correlated to its low overall productivity in 
comparison to comparable countries. The manufacturing value added per capita in India is only 
USD 83 when compared to USD 496 in China, USD 749 in Brazil and USD 1,001 in Mexico. 

A systemic effort across a broad range of initiatives is required to revitalise the Indian 
manufacturing sector and bring it out of the low productivity-low value conundrum and ICT 
is expected to play a major role in this transformation. In spite of a generally good uptake of 
technology since the 1960s, ICT adoption in Indian manufacturing has significantly lagged 
behind its global peers. India’s spend on ICT is only USD 50 per capita while China spent 
double that amount during �006.  

Given the ubiquity of ICT and its potential as a force-multiplier, it is imperative to increase the 
ICT adoption in the Indian manufacturing sector beyond the current low thresholds. Achieving 
this is not going to be easy and will require both supply and demand side interventions to be 
executed through collaboration between the ecosystem stakeholders – IT firms, manufacturing 
firms, government, financial institutions and academia. Given the adverse impact of piecemeal 
tactical interventions, this research project has been undertaken to propose systemic and 
actionable recommendations, which can be used to develop a comprehensive set of strategies 
for increasing ICT adoption in the Indian manufacturing sector. 

The objective of this project is to understand the current contours of ICT adoption in the 
manufacturing sector, identify the key constraints which inhibit the manufacturing firms to 
increase their ICT adoption levels, understand the reasons for failed ICT deployments and 
define an actionable roadmap to improve the ICT adoption levels. Given that the larger 
Indian manufacturing firms have high levels of ICT adoption which compare favourably with 
their global peers, this research project has focused predominantly on the Micro, Small and 
Medium-sized Enterprises (MSME). With many millions of Indian MSME firms struggling with 
low ICT penetration, it is imperative that suitable interventions are architected to remove the 
impediments which constrain MSME firms to adopt ICT.

The key manufacturing verticals selected for analysis are Automotive & Auto components, 
Electrical Machinery & Apparatus, Chemical Products, Textiles & Accessories, Food & 
Beverages, Metal products, Machinery & Equipment, Wood Products & Jewellery, ICT & 
Hardware and Defense. Factors such as industry size, growth rate, and overall attractiveness, 
share of industry output, export contribution, FDI index and MSME participation were taken into 
consideration to identify the high potential verticals. Over 500 firms of varying sizes belonging to 
these verticals have been analysed based on various steps of ICT adoption – awareness, adoption, 
training and usage with the adoption patterns being benchmarked globally and regionally. 
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Current state of IT adoption

The ICT adoption threshold across the Indian manufacturing sector is very uneven. Certain 

industries such as auto components, chemical products and electrical machinery have been 

observed to be ahead of the other verticals due to the comparatively high overall technological 

maturity of these verticals. For example, in the automobile industry, the OEMs, both domestic 

and MNC, have encouraged and collaborated with their Tier I suppliers to ensure high ICT 

adoption levels among the suppliers. This has had a cascade effect with the Tier I suppliers 

providing a similar ‘pull effect’ to the Tier II suppliers and beyond. The proactive role of national 

and local associations in enabling the adoption of ICT solutions can also be seen in the auto 

components vertical.

While examining the ICT penetration in the Indian manufacturing sector, it is important to draw 

a distinction between “ICT Adoption” and “ICT Deployment”. While ICT deployment refers to 

the overall usage of ICT within a firm, ICT adoption refers to the ICT enablement of the firm’s 

critical business processes. A firm with high ICT deployment levels overall can still have low 

ICT adoption levels. A strong co-relation exists between ICT awareness and adoption with 

lower levels of ICT adoption being attributed to the low awareness that exists among firms 

regarding the availability of ICT solutions. 

ICT solutions can be categorised into various levels on the basis of their co-relation with the 

typical core business processes of a manufacturing firm:

 • Basic ICT includes communication, collaboration, HR/payroll management, finance 

& accounting

 • Core ICT includes procurement and inventory management, order processing and 

customer management, quality management, product management, enterprise resource 

planning, product lifecycle management and decision support systems.

Exhibit 1 provides an illustration of the ICT enablement of the various business processes 

across the various verticals which were analysed as part of this research project. There is a 

high degree of ICT adoption in finance and accounting as compared to the other business 

processes. The reasons for this high adoption in finance are mainly three. Firstly, finance & 

accounting ICT solutions are very easily available for the various market segments. Secondly, 

there is a large number of finance & accounting professionals who are qualified and trained 

to use these solutions and finally mandatory tax and related compliance requirements require 

firms to maintain financial records, which are easier to maintain on computerised systems. 
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Exhibit 1: Current State of ICT Adoption across Manufacturing Sector Verticals

The detailed national survey conducted across the manufacturing firms of varying sizes 
and verticals have provided deep insights into the factors influencing ICT adoption by 
these firms:

 • Awareness level for basic ICT: Awareness around ICT adoption is low, with a substantial 
proportion of the manufacturing firms unaware of high level ICT solutions that can provide 
ICT enablement of their core functions and help increase competitiveness. The awareness 
level for basic ICT applications is high across micro, small and medium units due to 
their free availability/piracy or low prices. There is also a direct correlation between ICT 
awareness and adoption for basic ICT solutions across the surveyed firms. However, the 
correlation reduced with the increase in the complexity of ICT solutions with awareness 
levels for higher level solutions such as ERP, decision support systems being as low as 
7 per cent of the total manufacturing population.

 • Adoption of complex ICT solutions: A declining trend in the adoption of ICT for complex 
solutions is observed among the manufacturing firms. Due to a multiplicity of reasons 
including affordability, appropriateness and adoptability, manufacturing firms consider 
complex ICT applications difficult to adopt and limit their investments to basic ICT solutions. 

FDI Index MSME
Density

Number of
Factories

Growth Rate
of Vertical

Index of
Industrial

production

Export
Contribution
of MSMEs

Share of
Gross
Output

Net Value
Added Per

Person

High

Medium

Low

Auto and Components
Electrical

Chemical Products
Textiles

Food and Beverage
Fabricated Metal Products

Machinery and Equipment
Wood, Gems & Jewellery

Vertical-wise Manufacturing Landscape

Note: The ranking is among the top 8 verticals based on above parameters.
Source: Zinnov Analysis, Ministry of Statistics, and Programme Implementation, ASI Data, India Brand Equity Foundation (IBEF)
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There are two important observations in this context: The gap between the awareness 
and adoption levels for ICT solutions increases with the complexity of the solutions and 
the difference between awareness and adoption for increasing levels of solution increases 
with the size of the firms. 

	 •	 Low	usage	of	core	ICT	in	small	firms: Small firms have low levels of core ICT solution 
usage due to the lack of internal expertise for utilising the potential of the implemented 
solutions. Lower usage level for core ICT solutions was observed in firms that do not 
invest in training and capacity building at the time of ICT deployment. Another reason 
for low usage is the inappropriate and early adoption of a particular solution by smaller 
firms while they lack process maturity to absorb complex ICT solutions. 

 • ICT investments restricted to non-core functions: ICT investments in a majority of 
manufacturing firms is still confined to non-core functions with close to half of the firms 
willing to invest/re-invest in the financial and accounting solutions in the next 36 months. 
Payroll, HR management, CRM, etc. are other functions preferred by the firms for 
ICT investments with around one-fourth of the firms surveyed willing to invest in 
these functions. Enterprise Resource Planning (ERP) stands at very low levels with only 
15 per cent of the firms being inclined towards investment in ERP.

 • Lack of internal ICT skills: Lack of internal ICT expertise is one of the biggest challenges 
for the firms to increase ICT adoption levels. Most of the firms in the manufacturing sector, 
especially located in tier II and tier III cities, employ workers who are usually unskilled 
and are rural migrants from the surrounding villages. Hence, the employees have no 
experience of handling ICT solutions, which results in low expertise within the firm for 
operating ICT enabled processes. To overcome this, firms require new talent with relevant 
skill sets along with training programmes for existing employees. Hiring and training of 
employees raises the firm’s operating cost and is not looked upon favourably by the 
management. The manufacturing firms also face the problem of attrition of these trained 
staff resulting in high opportunity cost. 

	 •	 Influence	of	management	team	on	ICT	adoption: ICT adoption levels in manufacturing 
firms were primarily influenced by their management team. More than three-fourth of 
the companies especially in the micro and small firms category are strongly influenced 
by the owner/management team for their ICT investments. The education background 
of the firm’s owner has a strong impact on ICT adoption levels. Manufacturing firm 
whose owners possess post graduate degree are found to have an ICT penetration of 
43 per cent, which is three time higher than the owners with a high school education 
background.  Manufacturing firm owners who were second or third generation owners 
tend to favour higher ICT adoption compared to the first generation entrepreneurs. This 
can be attributed to higher exposure to technical products and willingness to change 
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existing processes. Contribution of external influencers such as IT consultant/vendors, 
government bodies, peer group companies, etc. is limited and shows a low potential to 
create a pull effect for ICT solution’s demand. 

 • Role of clients in ICT adoption: Clients of a firm can be strong influencers for ICT 
adoption. A substantial proportion of the firms surveyed, mentioned that they would 
have a greater propensity to adopt ICT if there is a requirement from the client side for 
enhancing their process maturity and ICT enablement of their processes. This trend is 
visible strongly in verticals such as auto components, where the automobile OEMs have 
mandated electronic transactions with their suppliers resulting in increased ICT adoption 
in the suppliers. 

 • ICT adoption in comparable economies: Firms competing in the global markets and 
competing with various low cost manufacturing countries such as China, Philippines and 
Bangladesh have higher ICT adoption. This is attributed to a need to make them more 
competitive and efficient. ICT has also helped export oriented firms to develop business 
over the internet.

 • Lack of awareness of ICT outsourcing: Over 65 per cent of the manufacturing firms 
prefer managing their ICT infrastructure in-house than outsourcing it. This is due to lack 
of awareness of IT outsourcing and unavailability of capable IT outsourcing providers

 • Enabling environment in states: A detailed analysis of the manufacturing clusters 
across various Indian states reveals that States with better physical infrastructure and 
industrial policies are also leaders in the manufacturing sector. The states have been 
analysed on direct factors such as tele-density, education development, e-Government 
initiatives, power availability and indirect factors such as FDI inflow and export contribution. 
Maharashtra, Karnataka, Tamil Nadu, Chhattisgarh, Himachal Pradesh and Kerala have 
good Infrastructure and policy initiatives while states such as Bihar, Madhya Pradesh, 
Uttar Pradesh, and Jharkhand lag behind.

 • Lack of reliable infrastructure: Broadband connectivity and reliable power are two 
major infrastructure challenges in the adoption of ICT solutions. Lack of quality power 
supply creates apprehensions in the minds of firm owners regarding the usage of ICT 
solutions for critical functions. Also the firms in more power-disrupted regions believe 
that the return on investment in ICT will also be affected. While the overall tele-density in 
India has increased remarkably recently, broadband connectivity continues to lag behind 
targets. Without reliable broadband connectivity, emerging technology paradigms like 
remote hosting, software as a service, etc. will not fulfill their potential. There are also 
no major initiatives currently underway to redress the lack of broadband penetration in 
India especially in Tier III towns and rural India.
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Case for ICT adoption
In-spite of various challenges faced by the firms towards increasing their ICT adoption levels, 
there are several drivers that create the demand pull for firms to increase ICT adoption levels. 
These adoption drivers are both, internal factors such as better business process flow, better 
inventory control, etc. and external factors such as client requirements, compliance needs, 
competition pressures, etc. 

Exhibit 2 summarises the benefits accrued to manufacturing firms through ICT and is based 
on the national survey undertaken as a part of this research project.   

Benefits Derived from ICT Adoption

Source: Zinnov Survey of Indian Manufacturing Firms with a sample of 508 (2009)

ICT has helped manufacturers make
informed decisions based on the
information made available to help

Internal

On the external front, firms have been
able to provide improved quality of
product and timely delivery to the clients
due to in tandem finances

External

Developing new business and
maintaining customer relationship with
the help of ICT has helped firms to be
more competent

Market

61%

68%

71%

65%

76%

65%

88%

Information
Decision Making

Enhanced
Core Processes

Streamlined
Supply Chain

Better HR Practices

Improved Quality
Management

Streamlined Finances

Developing
New Business

Strengthened Customer
Relationship

75%

 Exhibit	2:	Benefits	of	ICT	Adoption

Among the various motivators, reduction in lead time through an efficient supply chain enabled 
by ICT adoption is perceived as most valued by the manufacturers. Finance and accounting 
solutions has helped manufacturing firms to adhere to the regulatory compliance requirements. 
Better control over inventory provided by ICT solutions, which allow firms to run productions 
with optimum levels of raw material helping them free-up their working capital, is also regarded 
as a strong motivator.
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Typically, small and medium manufacturing firms are suppliers to large manufacturing firms 
who have a high ICT process enablement. These large firms require suppliers to digitise their 
interactions for a seamless exchange of information and high transaction efficiency thereby 
creating a pull impetus for small and medium firms to increase ICT penetration. ICT is also 
viewed as a means of facing competition, especially in the export markets where there is an 
immense need for faster communication and turnaround time. 

Some of the key areas where ICT 
adoption can increase the productivity 
of a manufacturing firm are enumerated 
below: 

 • Inbound Logistics/Procurement: 
Through faster information sharing 
with existing suppliers, lower cost 
of communication and better 
ability to connect with distributed 
suppliers

 • Operations/Production: Through 
better inventory management, 
reduced product prototyping and 
manufacturing cycles, shop-floor 
automation and better resource 
planning across the firm 

 • Outbound Logistics: Through 
better ability to link with global 
supply chain and tap sourcing 
opportunities, better ability to 
outsource logistics requirement 
and coordinate with logistics 
service providers

 • Marketing and Sales: Through 
effective lead generation using 
web based directories , improved 
access to government tenders , 
use of internet as a marketing tool 
to reach customers and use of 
internet as a direct sales channel 

Maruti Udyog Ltd. (MUL) is connected with 
its national dealer network through a Dealer 
Management System (DMS) and on the supplier 
side it has integrated its entire Tier I suppliers into 
its supply chain management system. 

Apart from sharply bringing down the cost of 
ICT at the dealerships, the system enables MUL 
dealers to access updated information and a 
real time view of their operational processes for 
better efficiencies. It also serves as a knowledge 
repository of information on customer schemes, 
product features and price lists. The system 
monitors key performance indicators such as 
inventory, sales, inquiries, debts and alerts 
dealerships whenever they are falling short of 
performance norms in areas such as customer 
service and sales. 

Implementing the DMS was a complex undertaking 
for MUL, as it involved managing expectations 
and changes not just within MUL but also at the 
entire dealer network. The deployment of the 
DMS saw resistance from the dealers initially, 
with a number of them showing concerns and 
apprehension over data privacy and the disruption 
the project would cause in their operations. Many 
of these issues were overcome through a mix 
of intensive communication, and widespread 
training and education programmes organised 
by MUL along with the service provider. 
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 • Customer Relationship Management: Through improved after sales service, better 
access to market  and improved ability to service clients 

 • Finance & Accounting Processes: Through better accounting and financial management 
practices, streamlined flow of information between various departments and meeting 
regulatory compliance requirements

	 •	 Real	Time	and	Efficient	Decision	Making: Through using business intelligence and 
decision support tools/models to enhance business planning capabilities

 • Human Resource Management: Through better payroll management, use of online job 
portals for recruitment, effective online training and knowledge management for employees 

ICT adoption in manufacturing sectors of comparable economies

It is perhaps relevant to compare the ICT adoption contours of the Indian manufacturing sector 
with its peers in comparable economies including China and Brazil, who are similar in scale 
to India and like India have entered a high economic growth trajectory during the past couple 
of decades. Realising the potential of ICT, China and Brazil have taken proactive steps to 
improve the ICT adoption in their manufacturing sectors. Both countries are ranked higher 
than India in terms of ICT usage. 

China

China has invested greatly in its first four national networks and they form the backbone of 
internet connectivity in China. This effort was supplemented by the large telecom providers who 
also started providing internet services and have accelerated the adoption of ICT by Chinese 
firms. Adoption of basic ICT solutions among Chinese firms is very high, and in addition they 
have invested in ICT in critical manufacturing process areas including; production management; 
supply chain management; customer relationship management as well as centralised systems. 
An important facet of the high ICT adoption level in Chinese firms is the pre-dominant export 
orientation of China’s manufacturing sector which compels the local firms to invest in ICT in 
order to comply with the high ICT adoption levels of their customers located predominantly in 
the Western markets.  

Chinese government has executed several e-Government projects to assist businesses and 
increase administrative efficiency. These include The Golden Bridge Project, a project focused 
on commercial internet service. The Golden Custom Project (Golden Gate Project) links customs 
points through a national electronic data interchange (EDI) system, and promotes paper-less 
trade. This reduces the transaction costs and turnaround time for firms and also improves 
transactional accuracy. The Golden Macro Project increases information sharing between 
government bodies and helps decision making. The Golden Tax Project uses information 
technology to crack down on tax evasion. 
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China has an IT strategic plan developed by the Chinese Ministry of Information Industry.  
These include schemes like the Spark Project: Provision of technical support for Township and 
Village Enterprises; Instruction of China’s e-Government Projects; System Reform Scheme 
for Telecommunications, etc. 

Brazil

ICT adoption levels in Brazil are high when compared to India since it has a relatively developed 
infrastructure. The difference in the infrastructure readiness of the two countries is a critical 
gap, which prevents India from achieving higher adoption of ICT-related technologies.

Several direct policies and schemes have created an enabling environment for MSMEs usage 
of ICT in Brazil. This includes development of “popular computers” (affordable computers); 
the 0i00 service to enable Internet users to pay local call fees for any internet service; 
financial packages to support the sale of computers to small business and domestic users; 
Enterprise Informatisation Programme: a credit line for SMEs to buy computers; Programme 
of Technological Support to the Small Companies (PATME); and Infocentres of Information 
and Business. 

Brazil also has several e-Government initiatives, which have driven MSMEs towards ICT 
including COMPRASNET: e-Procurement portal; SISCOMEX: the integrated system of foreign 
commerce; The Brazilian Payment System (SPB).

ICT adoption challenges
Indian manufacturing firms face challenges across several dimensions, which impede their 
efforts to increase ICT adoption levels. 

Firm level challenges
 • Internal IT expertise: Very few employees of a typical manufacturing firm have relevant 

expertise in IT. The employees working on the shop floor have not been exposed to IT 
during their education (largely vocational training) and nor have they undergone IT training 
during the course of their employment. Their IT skills have been predominantly acquired 
through on-the-job learning. While this may suffice for basic ICT application usage, it 
becomes a serious constraint when the employees are confronted with complex ICT 
applications. The opportunities and relatively high salaries available in the Indian IT/ITeS 
industry also makes it hard for manufacturing firms to attract and retain employees with 
relevant IT expertise. 

 • Business process expertise: The employees at many of the manufacturing firms 
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lack detailed understanding of a firm’s business and manufacturing processes. This 
is because entry level employment in micro and small firms is often of people who are 
either transitioning from agricultural livelihoods or are school drop-outs with no formal 
education. With smaller manufacturing firms not inclined to invest in formal training of their 
workforce, the employees largely depend on experiential learning.  This makes it difficult 
for the shop-floor workers to understand the common manufacturing industry terminology 
and processes, thereby impeding their ability to use manufacturing ICT applications. 

 • ICT budget: Most MSME firms do not have a formal IT budgeting process and hence 
don’t plan for ICT investments. They also lack formal ICT decision making structures and 
in majority of the firms the responsibility for ICT decision making is often with the firm’s 
owner. ICT takes a lower priority compared to capital investments on new buildings, 
machinery procurement, etc. that are perceived to bring direct and immediate benefits 
to the firm. Lack of an ICT budget process also does not permit the manufacturing firms 
to review their ICT investment empirically thereby impacting the quality of their decision 
making. ICT investments are often need based and occur in an environment of “procure 
what is readily available” instead of what is most appropriate. 

 • Affordable solutions: While hardware prices have been declining recently, software 
and IT service costs have not shown any downward bias. The situation is exacerbated 
when cost of IT is evaluated from a lifecycle perspective rather than just one-time initial 
cost. Lack of innovative business models by the ICT firms continue to make the overall 
cost of ICT solutions remain high for MSME firms.

 • Customisation of ICT solutions: Currently available applications especially in the area 
of core manufacturing processes often require extensive customisation before deployment 
and involve significant changes to the existing business process of the firm. This not 
only increases the cost of the solution due to the resources required for customisation, 
but also requires extensive training to the existing employees to help them move to new 
processes. The complexities related to the customisation have disincentivised firms from 
increasing ICT usage. 

	 •	 Qualified	ICT	service	providers: The large technology service providers who possess 
a national coverage capability typically do not service the smaller manufacturing firm 
market segment directly, as it increases their cost of sales. They mainly use their channel 
partners to serve these customers. Many of the qualified channel partners prefer to serve 
the firms that are closer to the large cities as there is enough business in these areas. 
The channel partners in other smaller locations don’t have enough expertise to deploy 
complex IT solutions. The implementation is usually done by inexperienced personnel, 
and increases the probability of failure. Many of the channel partners also come from 
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hardware reseller background and do not have the solution providing capability required 
to deploy complex ICT solutions. Transitioning from standalone to enterprise applications 
sometimes results in loss of data, data redundancy, and increased error across business 
processes, which diminishes the ICT credibility for the manufacturing firms. 

	 •	 Awareness	of	 ICT	benefits: The management in most MSME firms possesses a 
manufacturing background and is often without a good understanding of ICT and its 
benefits. Consequently, firms procure either what is readily available or what their peer 
group is using. The firm’s management also becomes dependant on suppliers for ICT 
investment advise thereby inhibiting unbiased procurement. Lack of successful role 
models in clusters also adds to this issue. Lack of ICT knowledge results in firms treating 
ICT investments with reluctance as compared with other investment decisions.

 • Local language software: Most of the manufacturing work-force in smaller firms is 
composed of rural migrants who are predominantly non-English speaking. They need 
software applications that are intuitive and provide user interfaces in vernacular languages. 
Currently such solutions are available only for basic ICT and that also with limited reach 
and features. Major economies of Asia including Japan, China, and Republic of Korea 
have been able to push development of software solutions in local languages, which 
have influenced greater adoption of ICT solutions. 

ICT provider challenges

All major ICT providers across hardware, software and services segments have realized the low 
level of ICT non-consumption across the Indian MSME firms in India and have consequently 
increased their focus on this opportunity. Some have gone as far as establishing dedicated 
business units to service MSME firms. However, most of the technology providers, both 
national and regional firms, continue to face significant challenges in being able to scale up 
their offerings to address the MSME market segment in its entirety.

 • Business model: While the “work-for-hire” services model predicated on infrastructure 
arbitrage favoured by the IT firms has worked well in the export markets, it has limited 
applicability in the Indian market particularly in the MSME segment. Low investment 
capabilities, lack of confidence in ICT, lack of ICT absorption capability, etc. are traits of 
MSME firms, which IT firms need to internalise and innovate to create MSME specific 
business models.     

 • High cost of sales: Given their lack of ICT knowledge and lacking process maturity, 
Indian MSME firms find it difficult to specify their requirements unequivocally. They require 
technology providers to invest time with them towards understanding their processes 
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and requirements and subsequently propose ICT solutions. This extended sales cycle 
is not appropriate for the national level technology providers who being used to dealing 
with customers with higher levels of ICT capabilities are reluctant to bear the high cost of 
sales. Conversely, local and regional technology providers do not have the domain and 
technology capability to consult the manufacturing firms in identifying ICT solutions. 

 • High piracy rate: In spite of a downward bias, piracy rates are as high as 70 per cent 
for most software products in India. Due to the revenue losses from piracy, a number of 
technology providers are reluctant to invest into R&D to create solutions for the MSME 
segment. Proliferation of pirated software also impacts the MSME firms, as the pirated 
products are often unstable with low reliability and prone to virus attacks.

 • Capabilities of local technology providers: There are a number of technology providers 
at various manufacturing clusters with customised solutions. While these technology 
providers may have a good understanding of the local cluster needs, they have not been 
able to scale their technology and business models to serve a larger number of customers 
due to the inherent lack of technical and delivery capabilities. While being able to provide 
basic ICT solutions, they fall short in providing core manufacturing solutions.

 • Diverse needs of MSME: The needs of the MSMEs are diverse and many technology 
providers are not sure if significant investments required in creating specific solutions 
for the Indian MSME market segment will provide enough return on investment. This 
has forced many of the large technology providers to sell customised versions of their 
existing products built for global markets and thereby reducing the effectiveness of 
the solutions for Indian MSME firms.

 • Inability to scale: A number of technology startups have relevant MSME solutions but 
they lack the ability to reach a larger set of customers due to the heterogeneous nature 
of the customer base. Lack of support ecosystem such as access to capital, mentorship, 
technology partners and lack of go-to-market expertise hinders their ability to scale 
their business.

Policy and infrastructure challenges

The Micro, Small and Medium Enterprises Development (MSMED) Act 2006 is the first single 
comprehensive legislation in India, covering micro, small and medium enterprises. The Ministry 
of Micro, Small and Medium Enterprises is the nodal Ministry for formulation of policies, 
programmes and schemes, their implementation and related coordination, for the promotion 
and development of small scale industries in India. The implementation of the schemes of 
the central government is through the state government agencies, who also architect state 
specific schemes.
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Small Industry Development Organisation (SIDO) and National Small Industries Corporation 
Ltd. (NSIC) are two organisations that focus on improving the MSME ecosystem in India.  
SIDO focuses on providing advice to the government in promotion and development of 
MSME, providing support for technology upgradation, modernisation, quality improvement and 
infrastructure facilities, assisting the MSME in human resource development through training 
and skill upgradation and providing economic information services to the MSME. NSIC focuses 
on the commercial aspects of MSME operations: raw material procurement, product marketing, 
credit rating, acquisition of technologies, adoption of improved management practices.

The current policy environment, however, does not have specific focus on ICT and does not 
provide for an incentivising framework to the MSME firms to increase their ICT usage levels. 
The policy and infrastructure ecosystem would have to address a number of challenges to 
provide an enabling ecosystem to improve the ICT usage among MSME firms.

 • Internet connectivity: While there has been progress, India has been falling short of 
the broadband connectivity targets, both qualitatively and quantitatively. Some of the 
low-cost solutions enabled by technologies such as remote hosting and Software as a 
Service, which can scale up ICT penetration amongst the MSME segment, require higher 
bandwidth and reliable connectivity to the internet. Lack of broadband connectivity reduces 
the technology choices available to the user firms and also inhibits technology providers 
to scale up their offerings. 

 • Power supply: States which are power deficient tend to have a lower ICT adoption 
amongst the firms located there, as it increases the investment in infrastructure such as 
power backup and storage that is required to deploy IT solutions reliably.

 • ICT awareness: There is a strong correlation between higher awareness levels and high 
penetration levels. Current government initiatives and policies do not have specific and 
focused initiatives to increase awareness of ICT benefits among MSME firms.

 • ICT financing: The current credit linked capital subsidy (CLCS) monitored and 
implemented by SIDO covers only capital investments and does not specify investments 
for ICT solutions.  

 • Policy clarity on new innovations:  There is a lack of clarity on the taxation policies on 
new ICT delivery paradigms including remote hosting based solutions such as Software 
as a Service. Low cost communication solutions such as VoIP are not legally recognised 
by the law for termination of connections between PC and phone without getting a valid 
license from DOT.

 • Data Security: Even though India ranks higher than China or Brazil on areas of ICT 
related legal framework, the overall awareness and the confidence on cyber security is 
low due to lack of strong cyber security implementation framework. 
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Call for Action

Improving IT adoption among manufacturing firms will require a systemic and collaborative 
approach across five dimensions: Readiness, Affordability, Availability, Usage and Awarness. 
The government, academia, technology providers and the user industry (firms) have distinct 
roles to execute in creating an enabling ecosystem for increasing ICT adoption in the 
manufacturing sector.  

Five Levers for Increasing ICT Adoption
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Exhibit 3: Five levers for increasing ICT adoption

1. Build Readiness

Among the many reasons for the less than satisfactory ICT adoption in the manufacturing 

sector, lack of the absorption capacity of the user firms for complex ICT application is perhaps 

the most critical. Ranging from internal skills, process maturity, organisational structures, 

manufacturing firms have to undertake systematic efforts to improve their readiness to absorb 

ICT applications. This will allow the firms to align ICT investments to their evolving business 
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requirements and ensure that they achieve a value add from ICT. A firms’ ICT readiness 
could be improved through business process related interventions, improving the ICT skills of 
employees, improving infrastructure required for ICT and improving the regulatory framework 
for data and cyber security. 

Manufacturing business processes

Currently the ICT implementation contours of manufacturing firms are predominantly focused on 
automation of ‘as-is’ processes. Having evolved over time experientially, these processes are 
unique to the firm and often fall far short when benchmarked against process best-practices.  
Implementing off-the-shelf IT applications is difficult in such an environment without a high level 
of customisation of the product, which increases the implementation cost and schedules. The 
other alternative of bespoke application development generally has a higher probability of failure. 
The conventional approach of conducting a Business Process Re-engineering (BPR) exercise 
prior to the implementation of an IT application also may not work in the MSME environment 
due to the lack of internal IT skills and management bandwidth. The other limitation of the 
sub-optimal process maturity in the MSME firms is that technology providers firms need to 
invest a lot of time to understand the particular characteristics of the firm within a vertical and 
a geographic cluster so that they can customise their existing solution as well as recommend 
business process improvements. 

Business process guidelines should be developed for core manufacturing processes of firms 
within a vertical or within a cluster. These process guidelines should be based on available 
best practices. They will serve two important purposes. Firstly, enable user firms to benchmark 
themselves against optimal processes and identify process gaps. Secondly, enable technology 
providers to design solutions based on standardised vertical specific processes, which reduces 
cost and implementation schedules. 

The national industry associations along with the local associations in vertical clusters should 
be primarily responsible for developing the business process guidelines for the various verticals. 
NMCC and the relevant line ministries at the central and state government levels should facilitate 
the development and implementation of these business process guidelines.

The development of the business process guidelines should be based on both a “bottom-up” 
approach based on cluster level intervention to measure and document current business 
processes and a “top-down” approach that would involve a nodal agency, who will leverage 
the cluster level documentation as well as industry best practices across sizes, verticals and 
geographies to develop national manufacturing process standards. The accumulated knowledge 
assets should be updated regularly and made available to Indian MSMEs and technology 
service providers through an “open source” model, wherein those who use also contribute to 
the community knowledge repository.
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 • Cluster process documentation (Bottom-up approach)

  The documentation of processes at the cluster 
level would need to be done through specialised 
third parties including local academic institutions 
with the appropriate credentials who would be 
able to interact directly with the cluster firms with 
the assistance of the local industry associations. 
Some key aspects of the intervention are 
summarised below:

  • Cluster identification: India has over �,000 
clusters and hence, it is important to identify 
clusters initially who have a better propensity 
for ICT adoption and a relatively higher business process maturity. The framework for 
identifying the clusters should be based on the following parameters, which can be 
analysed through existing data such as the census data as well as the UNIDO data 
and the cluster ICT maturity can be further validated by conducting a survey of firms 
in the cluster.

   • Vertical clusters with potential for ICT adoption

   • Clusters located in states with better infrastructure and industrial policies have a 
more conducive environment for ICT adoption

   • Clusters with greater manufacturing technology adoption would adopt ICT faster

   • Export oriented clusters with greater global interactions are inherently more 
competitive and exposed to ICT technologies

   • Clusters with larger number of units within the cluster would make it easier to 
develop a cluster specific solution or approach for increasing ICT adoption

   • Clusters with greater turnover and healthy cash flow would be able to make the 
necessary investments in ICT

  • Cluster intervention: The cluster intervention would involve documenting the as-is 
functional processes of the cluster firms. Given the large number of firms within a 
cluster, an approach based on sampling will be required. The documentation of the 
as-is-processes in the cluster would enable firms to benchmark their processes with 
firms within and outside the cluster on key performance indicators 

  • Cluster ICT adoption: Once the cluster level manufacturing processes have been 
documented, the local associations can invite technology vendors to leverage the 
cluster documentation and create solutions for the cluster firms to use. This can be 

ACMA has developed standard 
process guidelines and solutions 
templates for various size of 
auto-component firms to enable 
ICT adop t ion  among  au to 
component manufacturing firms. 
CII has developed HR process 
templates for micro firms which 
lack any HR  processes.
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done using a project delivery mechanism whereby a collection of lead firms from the 
cluster can come forward to invite proposals from technology vendors to create a 
competitive end-to-end ICT solution and implementation package for the firms within 
the cluster. These solutions would be based on the cluster process documentation 
created through the cluster intervention. While not strictly necessary, the Government 
can provide part funding of the cluster initiative through matching the local industry 
contribution through soft loans

 • National Manufacturing Business process Standards (Top-Down Approach) 

  The “as-is” business processes documented across clusters should be analysed to 
identify MSME best practices across key verticals and firm sizes. Global best practices 
should be studied and together with cluster best practices, standardised business process 
guidelines should be developed, which can evolve into de-facto standards. 

  To provide consistency of approach and ensure implementation rigor, a nodal agency 
should be identified to develop national manufacturing process standards. Specific 
functional working groups consisting of academia and industry representatives should 
be constituted under the auspices of the nodal agency to create process standards in 
the various manufacturing functional areas. 

  The charter of the nodal agency should be increased to include capacity building of 
process consultants on the standard business processes. The nodal agency could 
conduct certifying exams for manufacturing professionals in various functional areas, 
similar to other certifying agencies like the India Chartered Accountants Institute. 
Manufacturing firms who adopt the national manufacturing process guidelines through 
process reengineering initiatives should be considered for enhanced credit ratings by the 
appropriate credit rating agencies.

Human capital development

There is an urgent need to develop human capital skilled in ICT for both supply and demand 
sides. A majority of the entry level recruitment of manufacturing firms constitutes of school 
dropouts or people with rural education background transitioning from agriculture to industrial 
livelihoods. To utilise modern manufacturing machines and ICT applications, there is an urgent 
need to improve the skills of the workforce, both at entry level and existing workforce. Similarly, 
lack of local IT talent, especially at the smaller towns is a key bottleneck in improving the capacity 
of local technology providers to provide high quality IT services to the manufacturing firms. 

Given the relatively poor educational background of a large proportion of the manufacturing 
industry workforce especially on the shop-floor, it is imperative to improve the quality of 
vocational educational institutions including ITIs and polytechnics. Barring a few institutions, 
which have been adopted by larger manufacturing firms, majority of the vocational education 
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institutions do not offer skill building on IT or modern manufacturing functional areas. This can 
be attributed both to antiquated curriculum and poor faculty levels.

The government at both the central and state levels need to introduce new curriculum aligned 
to the needs of the manufacturing units and ICT skills at the vocational level. The successful 
Modular Employment Scheme (MES) of the Ministry of Labour needs to be scaled up rapidly 
and also introduce manufacturing functional and role based courses.   

Large and medium sized firms belonging to both the manufacturing and ICT industries need to 
show a higher degree of urgency in improving the quality of the ITIs, especially those belonging 
to the government. The firms can “adopt” ITIs and provide both curriculum and trainers. 
The government should provide operational autonomy to the firms and their “adopted” ITIs 
and also reimburse a portion of the expenses incurred by the firm towards the ITIs. If direct 
reimbursements are not possible, the firm should be allowed to avail of tax credits based on 
the expenses incurred by them for upgrading the ITIs. 

The apprentice regulations of India are archaic and are rapidly losing their relevance to industry 
and needs a systemic overhaul. Procedures for inclusion of new trades, compliance and 
reporting requirements for employers, permission/licensing for employers need to be simplified. 
The stipend quantum needs to be revised and harmonised with other equivalent programmes. 
Given the high school dropout rate in India, eligibility restrictions for the graduate apprenticeship 
programme should be removed. The curriculum should be aligned with industry requirements 
with a reduction in minimum course duration to 3 months. Employers should be allowed to 
outsource classroom training instead of the current requirement for in-house basic training. 
To incentivise employers, they should be allowed to claim tax credit against the stipend paid 
by the firm. Government agencies also need to evangelise the apprentice scheme to industry 
associations/schools/colleges.

To incentivise the MSME firms to invest in formal capacity building, the government should 
reimburse part of the training costs either through direct reimbursement or by providing tax 
credits to the firm investing in training. Given the lack of quality of the vocational education 
institutions, the MSME firms should be allowed to operate “virtual ITI” on their premises wherein 
a firm or a group of firms can organise skill building courses for their workers delivered by 
certified trainers at the firm’s premises. Over a period of time, the course curriculum can be 
based on the national business process standards and also be accompanied by certifying 
assessments. As the initiative scales up and matures, the government reimbursement can be 
based on the successful assessments rather than number of participants. The advantage of 
this approach is that it provides flexibility to the manufacturing firms in scheduling the training 
based on their production schedules, as otherwise they have to send their workers to the 
institutes, which they are reluctant to do. 
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As it may be difficult for the small firms to undertake this effort individually, it is recommended 
that local industry associations should take responsibility of organising the “virtual ITI” model 
at the cluster level. 

Infrastructure

IT adoption in the MSME segment could be accelerated by enabling them to access new 
technologies such as remote hosting, Software as a Service, Web �.0. These technologies 
are proven to reduce the cost of IT and thereby increase adoption. The internet bandwidth 
and the connectivity reliability are significantly higher compared to traditional on-premise 
deployment of ICT. The connectivity issues are currently being addressed by public/private 
telecom companies, Government of India and regulatory bodies such as Telecom Regulatory 
Authority of India. The government should work with both public and private companies to 
prioritise the internet connectivity related infrastructure investments towards SMEs and should 
consider providing viability gap funding to fund initiatives that many not be economically viable 
for companies, especially in rural and smaller towns and clusters. 

Legal framework

Recent amendments have been made to the Indian 
IT Act of �000 to incorporate laws and policies, which 
deal with data security and cyber crime. However, 
awareness programmes are required to address the 
security concerns of MSME owners. The Ministry of 
MSME together with the Ministry of IT and Ministry 
of Information & Broadcasting in partnership with 
industry associations like NASSCOM should create 
awareness programmes around consumer protection 
and security measures involved in ICT adoption. 
Awareness of cyber security mechanisms have to be incorporated into the general awareness 
campaigns to increase the number of firms moving their transactions online and hence reducing 
their transaction costs.  This programme has to focus on existing security standards, addressing 
user concerns on cyber transactions, best user practices to reduce security risks, etc. 

Taxation

While the taxation framework has improved in recent years and there are perhaps no major 
bottlenecks, there continues to be anomalies which need to be removed to increase the 
affordability of ICT solutions. The difference tax structures for importing fully assembled PCs 

NASSCOM has established Data 
Security Council of India (DSCI) as 
a Section �5 company to promote 
data security and data privacy 
through creation of standards and 
best practices. DSCI operates on 
a Self Regulatory Organisation 
(SRO) model.
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versus importing separate components and assembling the PC in India leaves the domestic 
manufacturers at a disadvantage. Similarly the different tax structures for procuring software 
on a physical media versus procuring software by downloading software from an internet site 
needs to be addressed. Emerging IT delivery paradigms such as remote hosting and Software 
as a Service fall neither in the realm of a traditional service or product and the taxation policies 
are ambiguous when applied to these new paradigms. The government needs to develop 
clear definitions of taxation policies for emerging areas such as remote hosting and Software 
as a Service. 

2. Increase Affordability

While the hardware prices and communication costs in India have demonstrated a downward 
bias recently and some software product vendors have also implemented an “India price” 
regime for their products, the overall cost of ICT continues to be high when evaluated from 
the perspective of lifecycle Total Cost of Ownership (TCO). Given the high initial cost of ICT 
solutions and the MSME management’s uncertainty about Return of Investment (ROI) of ICT 
investments, there is a need to provide access to finance for incentivising ICT adoption and 
for technology firms to identify innovative approaches to increase affordability of IT solutions

Increase	access	to	finance

Firms do not have access to finance for 
ICT solutions especially for the software 
applications and this situation is exacerbated 
for firms who have poor credit ratings. While 
there are a number of existing schemes for 
providing easy credit to MSME firms, there 
is a lack of financing schemes which provide 
credit specifically for ICT adoption. Even 
if generic schemes were created, there is 
little assurance that firms will not utilise the 
credit given for ICT towards other immediate 
requirements. Therefore while it is imperative 
to create financial schemes for ICT adoption, 
it is equally important to ensure that the 
credit is utilised for ICT adoption by linking 
the credit to achieved milestones. It is also 
recommended that the credit should be extended based on the achievement of milestones. 

Maybank Scheme (Malaysia): Maybank 
has partnered with technology providers 
to enhance the ICT capacity of the SME 
sector. Maybank offers two financing 
schemes, Maybank ITplus allows SMEs to 
make purchases from MYR 15,000 - MYR 
500,000 repaid over three years. Maybank 
Ezy Pay Scheme provides an interest-
free installment of 1�-18 months for ICT 
purchases below MYR 15,000. 

The Malaysian Industrial Development 
Finance offers 75 per cent financing at a 
3 percent interest over five years for SMEs 
to buy ICT applications.
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Increased ICT adoption and usage among the MSME creditors would increase the transparency 
of operations for the banks thereby reducing credit risk for the banks. 

A MSME firm should partner with a technology provider to make a proposal for improving its 
performance across various measurable business Key Performance Indicators (KPI). The 
bank or financial institution should evaluate the feasibility and business value of the proposal 
and release the initial minimum required credit to initiate the process improvements and ICT 
adoption in the MSME firm. The money should be released directly to the technology provider. 
The balance credit should be released post implementation after a third party audit certifies 
that the implementation meets the original project proposal. 

The current schemes do not extend financing schemes to subprime firms – typically firms with 
inconsistent growth and sub-optimal financial performance. Since core ICT solutions need 
significant investments, the financing schemes for ICT adoption should include subprime 
firms. The lending banks and development finance institutions should draw specific eligibility 
criteria for subprime firms and funds need to be allocated for the same. A feasibility study of 
setting up a government fund or extending the existing schemes to mitigate the incremental 
risk burden on banks should be initiated.

Reduce cost of IT solutions

Technology providers need to move away from their traditional delivery and revenue models 
and implement innovative commercial and delivery models which are correlated with outcomes 
and increased usage.  This will move ICT investments from being typically CAPEX driven 
to OPEX and will allow MSME firms to invest based on their growth velocity rather than 
overinvesting/underinvesting at static points of time. Emerging technology paradigms including 
remote hosting, Software as a Service, Web�.0, etc. have increased the viability of these 
options today. 

 • Try and Buy: Technology providers should provide trial version of the software with all 
standard features so that MSMEs can evaluate their requirements and available options. 
“Try and buy” is necessary since MSMEs have unique requirements and hence need to 
identify the best fit solution 

 • Pay as you Go: License costs need to be spread across the usage period and volume 
which require flexible payment options. This helps MSMEs to expand their user base 
despite financial constraints for upfront investments on multi-user licensed solutions 

 • Tiered approach: Technology providers should create tiers of solutions that can be adopted 
in a phased manner. The software should also provide high degree of customisation across 
various process maturity levels. This helps MSMEs to evaluate their critical business 
requirements and identify the best fit solutions.
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 • Cluster pricing and contracting: Technology providers should provide better pricing for 
ICT solutions to clusters that purchase ICT solutions as an aggregate for all the cluster 
firms. This will help increase affordability for the firms as well as eliminate the need for 
individual negotiations and contracting.

 • Network-centric access devices: The current PC centric ICT accessibility paradigm, 
which entails complex IT infrastructures, can be replaced by a combination of network 
centric devices and mobility solutions that will be more affordable but also less complex 
to deploy and manage. These devices should contain optimum resources required to 
access internet and to run web enabled applications. While there are already some low-
scale pilots underway, a collaborative effort between hardware providers, software system 
integrators and telecom providers is required to scale this paradigm.

 • Duty structure for IT hardware: While being a complex issue, which needs a detailed 
due-diligence, the government should review the existing duty structure on hardware 
components and end products to arrive at rationalised duties on input components for 
hardware manufacturing. This will enable domestic hardware manufacturers to produce 
IT hardware that can compete at par with imported hardware. 

3. Increase Availability

MSME firms are often not aware of the good quality and appropriate solutions available in 
the market and also find it difficult to access to ICT vendors with high credibility and pedigree. 
Even within the same manufacturing vertical, solutions which may be successful in a particular 
cluster have limited diffusion in other clusters of the same vertical. This leaves MSME firms 
reliant to what is available locally, both products and suppliers. Easy availability coupled with 
improved access to ICT solutions will help MSME firms arrive at a ‘best-fit solution for their 
business needs. There is a need to build and develop the local IT vendor ecosystem so that 
the local technology providers can address the specific requirements of the MSMEs. Further, 
elimination of the market information asymmetries will enable the local IT vendors and other 
technology providers to market their products and services to a larger customer base. 

Local IT vendor ecosystem

It is critical to develop an ecosystem of local IT service providers who can understand the 
needs of the local MSME firms, develop relationships and ultimately provide cost effective and 
appropriate solutions. A strong local IT ecosystem also enables a highly responsive IT support 
model required by MSME firms and which large technology providers often cannot provide.  

The national technology providers should play an important role in developing the local 
IT ecosystem through building partnerships with local IT firms to address the ‘last mile 
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challenge’. These partnerships will enable the national technology providers to overcome the 
limitations of their business model in being present in various clusters and remote towns to 
provide better service levels to their customers. The partnerships will benefit the local IT firms 
immensely as they will be able to upgrade their delivery capabilities through associating with 
mature technology providers. A typical partnership would involve the national level technology 
providers to create and deploy the solution whereas the local IT providers undertake solution 
implementation and post implementation support. Over a period of time, the local firms can 
evolve into solution providers and address the specific needs of the local MSME firms. The ICT 
hardware industry has addressed this challenge by creating an extensive national network of 
Value Added Resellers (VAR) who not only sell hardware but also serve as the primary point 
for post-sale support to customers. 

Certification of solutions and service providers for MSMEs should be a key initiative. Local IT 
companies who do not have a SEI CMM Level 3 plus or equivalent ISO certification should 
be required to get quality certification by an agency like the STQC every two years to become 
an accredited manufacturing solutions provider. The accredited firms should be allowed to 
participate in government approved cluster level initiatives including having its capabilities on 
relevant government websites. This would address the concerns around credibility and quality 
of services provided by local technology providers. 

Local cluster associations should also actively promote amongst their members those local IT 
companies who possess appropriate capabilities that meet the needs of the local manufacturing 
firms and have a successful track record with local firms. This will help in promoting a local 
IT ecosystem.

National marketplace for ICT solutions

An online portal should be established which serves as market-place for buyers and sellers 
to interact. An internet based solution is required to address the challenge of scale in India. 
Some key features of a national manufacturing MSME portal are:

 • Allow IT technology providers to register. The portal should specify the minimum 
information and criteria required for registration. To stimulate the smaller IT providers, 
the portal may allow only small technology providers to register.

 • Allow manufacturing firms to register and list their ICT requirements

 • IT technology providers should be able to browse the published requirements of MSME 
firms and connect with them. Conversely, MSME firms can browse the capabilities of the 
registered technology providers and connect with the firms who have the capabilities to 
service their needs.
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 • Allow MSME firms to provide feedback on the registered technology vendors. Based on 
the feedback received, the portal can assign ratings to the technology vendors. A vendor 
with consistently poor ratings can be de-registered from the portal. In the absence of a 
rating agency in India for technology providers, this mechanism can serve as a background 
check of the technology provider.

 • Allow MSME firms to buy ICT products from registered vendors through online 
transactions

 • Serve as a knowledge repository for the knowledge assets created for the MSME firms 
including business process templates & guidelines, standards, etc. 

 • Successful case studies of ICT adoption in manufacturing firms should also be highlighted 
on the portal.

The portal for the marketplace should be in the format of a public private partnership entity. 
NMCC in consultation with relevant national industry associations should invite tenders to 
select an appropriate private body as partner for the implementation and management of the 
portal. The partner should be a private firm with relevant experience of managing e-Commerce 
portals supported by strong and seamless integration within the supplier network. Involvement of 
government in the initiative will make the marketplace more legitimate within the manufacturing 
firms. While the government can provide a proportion of the initial capital through a soft loan, 
the private partner should be responsible for monetising the portal assets to generate revenue 
without ongoing government assistance.

Inclusion of a capable private partner will help streamline the marketplace in terms of 
development and maintenance of the portal, building up of the ICT supplier network and 
providing ongoing analysis of the portal performance. 

The online marketplace implemented through an active portal will help the MSME firms by 
removing market information asymmetries and benefit the local technology providers by 
allowing them to access a wider customer base, which would be difficult for them through 
their own resources.

4. Improve Usage Levels

While the ICT procurement and deployment has increased in the MSME segments in step 
with the overall growth of the domestic ICT market during recent times, the extent of usage of 
ICT in the core business processes of the manufacturing firm continues to lag. MSME firms 
will find it difficult to derive value from ICT investments unless their core business processes 
are optimally ICT enabled. 
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Increase electronic compliance

Regulatory compliance requirements and 
maintaining high quality levels are key 
operational requirements in the manufacturing 
industry. Digital transactions increase 
efficiency, increase transparency and 
reduce transaction cost and time. With the 
government’s increasing focus on electronic 
compliance and customer’s demanding 
quality traceability at extreme granular levels, 
manufacturing firms have little choice but 
to use ICT enabled solutions to meet the 
documentation and process requirements. To 
further accelerate this process, government 
should increase the quantum of government-
to-business transactions, which needs to be 
mandatorily executed digitally.  

Banks are the other important stakeholders 
for MSME and they should mandate 
electronic transactions for routine bank-
to-firm interactions including loans, fund 
disbursement, MIS, etc. Digitised transactions will improve the monitoring process for banks 
& firms and also lead to reduced transaction costs. 

MSMEs should be incentivised to adopt electronic transactions by giving higher credit ratings 
to firms who can demonstrate a mature capacity for electronic transactions.  

Localised	and	simplified	software	solutions

The workforce deployed in MSME firms largely belongs to a socio-economic background, where 
familiarity with the English language is low. The increasing migration of rural workforce into the 
manufacturing sector especially the unorganised segment is creating a manufacturing sector 
workforce which is illiterate or semi-literate at best. Initiatives to proliferate ICT adoption will have 
an impact in the long-term only if the workforce at the lowest level can use ICT.  Unfortunately 
most of the ICT solutions available in India today have English as the user interface language. 
While there are applications which have a user interface in some of the local languages, they 
have not achieved any kind of scale. 

As the flagship e-Governance initiative of 
the Indian Government, the MCA 21 Project 
aims at improved speed and certainty in 
the delivery of the services of the Ministry 
of Corporate Affairs. This improvement 
has been primarily enabled through the 
mechanism of secure electronic filing 
(e-Filing) for all the services provided by 
the Registrar of Companies, including 
incorporation of a company, annual filing 
and other event based statutory filings. This 
project has been implemented through a 
public private partnership. Transactions 
which took several days are now being 
executed in a matter of hours with high 
levels of reliability. Both, firms and the 
government have achieved substantial 
savings with improved efficiency since 
MCA �1 went live.
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Technology solution providers should develop software solutions for the MSME segment with 
versions that have local language interfaces and possess intuitive interfaces that reduces the 
dependency on language by providing graphical representations and pictorial features.

The local language initiatives of the government have been sporadic in nature and there is 
a strong need for a clear and unequivocal policy on local language ICT applications. The 
government should also formalise national standards and guidelines for local language 
usage in ICT applications. There is also a need to bring an increased thrust on research in 
local languages, as given India’s �� plus local languages, this is a very complex area. The 
government can also send a strong signal to the market about its seriousness on local languages 
if it mandates that apart from English, e-Governance applications should provide a user interface 
in the local languages of the region in which the applications are implemented. 

Local support 

Managing even a basic ICT infrastructure requires a workforce with certain minimum ICT skills, 
which majority of MSMEs lack. Attracting and retaining an ICT skilled workforce is extremely 
difficult due to other career opportunities available in other industries. Not recognising ICT 
as a core function, MSME firms are typically reluctant to invest in advanced training for their 
internal ICT staff. As the MSME firms move up the ICT adoption trajectory, lack of internal ICT 
skills has become one of the major constraints towards ICT adoption in firms.

The ICT support needs of the MSMEs should be addressed through deployment of remote 
infrastructure management and shared infrastructure management models. 

 • Remote Infrastructure Management: Large technology providers should provide remote 
infrastructure management services to MSMEs similar to the provision of utilities. While 
individual firms cannot provide a large enough quantum of business, cluster associations 
can aggregate the demand of the 
cluster firms and thereby provide a large 
requirement footprint to the technology 
providers. MSMEs that lack internal 
skills or access to local vendors will 
benefit from remote services through 
higher service levels and saving the 
cost of internal IT skills. As the model 
matures, technology providers can also 
provide ICT equipment on rental and 
lease. 

 • Shared Infrastructure Management: In 

Tata Consultancy Services and Coimbatore 
District Small Industries Association 
(CODISSIA) have collaborated to establish 
an Engineering Centre of Excellence 
to provide the smal l  and medium 
enterprises access to the latest design 
manufacturing tools and larger global 
market. The centre has facilities such as 
high-end engineering workstation for design 
and analysis and skilled engineering and 
sourcing consultants. 
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smaller clusters, where the firms cannot afford anything but basic ICT, the government 
agencies in collaboration with cluster associations and technology providers can establish 
common facilities at the cluster levels under the shared information management services 
approach. The common infrastructure of the shared service centre can be used by the 
cluster firms and paid on a usage basis. This enables the micro and small firms to access 
advanced ICT applications on a need basis without upfront investments. 

5. Increase Awareness

A strong correlation exists between increased awareness of ICT solutions & benefits and high ICT 
adoption levels. Unfortunately a significant majority of MSME firms only possess a rudimentary 
knowledge of basic ICT application and hence, do not appreciate the transformational potential 
of ICT. This information asymmetry has an impact on ICT penetration levels as it influences the 
ICT investment decision making process, both qualitatively and quantitatively. As the second 
generation of owners take over the management of firms, this situation is likely to improve.  
Given the important influencer role played by peers, diffusion of ICT adoption success stories 
can be an important leverage.   

Manufacturing IT User Awards

Currently, no ICT user award exists for 
manufacturing firms in India either at cluster or 
national level. This has resulted in a lack of case 
studies which highlight ICT adoption success 
stories. In the absence of success stories, 
unsuccessful attempts gain currency thereby 
eroding the fragile faith MSME firms have in ICT 
adoption beyond the basic applications. 

A comprehensive national Manufacturing ICT 
User Award programme should be instituted 
to showcase ICT’s role in raising firm level 
productivity and competiveness. Instead of only 
national level winners, the programme should 
create “ICT Champions” at cluster, state and 
regional levels. The local award winners are likely 
to have more impact due to a typical tendency 
to benchmark oneself with local peers rather than with firms located elsewhere. The award 
programme should be implemented through a cascade approach wherein the cluster level 

The NASSCOM CNBC IT User Award 
have been established to showcase 
successful instances of IT adoption 
in Indian enterprises across diverse 
verticals including manufacturing, 
banking, insurance, financial services, 
automobile & auto component, travel, 
logistics, energy & utilities, telecom, 
e-governance,  heal thcare and 
pharmaceuticals.

Now in its sixth edition, this is the only 
national level award for IT adoption 
in India. 
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winners should move onto the state/regional levels with winners at this level moving onto the 
national level. 

Given the impact size and vertical on variations on ICT adoption, the award categories should 
be based on the size and vertical of the participating firms. 

The nominees for the award should be chosen through a multistage procedure that will include 
registration and nomination followed by data collection and analysis on effective use of ICT by 
firms in various categories. At each level within relevant categories, the firms will be evaluated 
on the following criteria:

 • Best practices inculcated using IT

 • IT enablement of the workflow/process level activities

 • IT enablement of the employee/business challenges

 • IT usage for customer/supplier integration

 • User experience of the IT implementation

 • Employee engagement and perceptions

The evaluation process will be done by relevant industry bodies, government agencies, 
academia and associations at each level. To ensure rigor and transparency, it is recommended 
that third parties with expertise in market research should be engaged. The initial set of 
nominations should be screened for relevance and qualification criteria and subsequently 
validated for correctness empirically. The final selection of “IT Champions” should be done by 
a jury constituted of all key ecosystem stakeholders. The jury will examine these shortlisted 
organisations based on the available data, supplemented by interviews with firm’s management 
to select the winners.  

Keeping in mind the importance of celebrating success, the award winners should be felicitated 
at an award ceremony, organised by industry bodies and government.  This will help in elevating 
the outreach and aspirational stature of the award programme.

The programme will require involvement of stakeholders across both local and national level. 
Cluster associations need to play a key role in nomination and at the same time should 
encourage firms for participation. Dedicated efforts from the cluster association will result in 
bringing out strong “Role Models” from a cluster. 

While this process may seem elaborate, the very purpose of the award will be achieved only if 
successful case studies are created to enable peer recognition at all levels through an inclusive 
approach. As the award programme matures, academic institutions should be encouraged 
to prepare teaching case studies of the ICT champions, which should be inculcated into the 
curriculum of both technical and management institutes.
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ICT	Benefits	awareness	programme

A comprehensive awareness campaign should be created to evangelise ICT benefits among 
the manufacturing firms especially in the MSME segment. While individual IT firms have been 
investing in market development programmes, these have had limited impact as they focus 
on evangelising the firm’s products and services rather than ICT’s benefits. The awareness 
programme needs to be collaboratively managed at different levels by government agencies 
such as Ministry of MSME, user industry associations and technology vendors. The campaign 
should be multi-modal in its delivery and involve a combination of digital audio and video media, 
cluster meetings & road-shows, vernacular and national press. 

 • The awareness campaign should bring out ICT adoption benefits in a clear and simplistic 
manner. The business benefits such as low cost/faster communication, reduction in lead 
time, improved business processes, lower transaction costs, etc. should be highlighted 
rather than merely technology highlights.

 • The campaign should highlight the need for user firms to relate ICT investments to their 
manufacturing process maturity and the importance of a detailed requirement analysis 
and procurement of best fit solutions to avoid becoming a yet another unsuccessful 
deployment story.

 • The firms should be made aware of the solutions that can play a role in enhancing their 
core process such as streamlined supply chain, stronger customer relationships, improved 
quality control and informed decision making.

 • Technology providers should ensure that user firms become aware of latest and 
customisable solutions, which will result in minimising business process alterations and 
provide flexibility, if the firm is not willing to change.

The initiative should be funded through a special corpus created jointly by the government 
and the IT industry through matching contributions.

Conclusion

The Indian manufacturing industry has tremendous potential to grow and ICT could be the 
transformational catalyst to accelerate the growth and make the industry globally competitive. 
The recommendations stated in this report have shared responsibilities between the government, 
technology companies, associations, academia and the manufacturing firms. NMCC should 
play a nodal role in ensuring a collaborative effort between all the ecosystem stakeholders for 
systemic interventions. NMCC and other appropriate government agencies should continually 
review the performance of the various stakeholders and take relevant remedial actions to 
successfully implement and institutionalise the recommendations of this study. 
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Manufacturing is identified as the key driver for the growth of the Indian economy. It has been 
the area of focus in most of the Five Year Plans. However, the industry has witnessed a phase 
of stagnation and has showcased marginal increase in its contribution to the GDP in the last 
couple of decades. The growth of the sector has also shown signs of instability with annual 
growth rates varying between �.5 per cent to 1� per cent over the last 10 years. 

Indian manufacturing sector also needs to shift up gears towards better processes and 
practices to increase its competitiveness in the global market. With a very low contribution of the  
high-tech products to total manufacturing compared to competing countries, net value added 
per capita of Indian manufacturing sector has great scope for achieving healthier levels. 

The sector has been classified into two categories comprising Discrete and Process 
manufacturing. A total of �3 verticals were screened for various parameters such as FDI 
index, number of units, MSME density, Index of Industrial Production, Export contribution, 
etc. to identify 8 key verticals along with Defence and IT Hardware to study the potential for 
ICT adoption.

The manufacturing sector of India comprises approximately 53 lakh units, with majority of them 
belonging to micro, small and medium enterprises. These units are spread across various 
verticals with highest contribution from Food and Beverages followed by Textile, Fabricated 
Metal Products, etc. 

Chapter Summary

Chapter Summary
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Indian GDP is driven primarily by services 
with manufacturing being a distant second

Manufacturing has been recognised as the main engine for economic growth and creation 
of wealth. Emphasis has been laid on the growth of manufacturing sectors in most of India’s 
Five Year Plans. However, the share of manufacturing in India’s GDP has stagnated at a 
relatively low level of 15 per cent of GDP for over the last decade. The manufacturing sector 
in India, grew annually only at an average of 6.3 per cent during 1991 to �003 as against over  
1� per cent in China. 

The growth rate of manufacturing sector lacks stability and has delivered growth rates from as 
low as �.5 per cent in �001-0� to 11.8 per cent in �006-07. In �003 the share of manufacturing 
in GDP was lower in India than that of 53 other countries (out of 97 countries with GDP 
PPP > USD 15 billion). Most of the economies that grew faster than India during 1980 to 
�003 had a higher share of GDP from manufacturing than India. Among these were China  
(39.3 per cent), Thailand (35.� per cent), Malaysia (31.1 per cent), Singapore (�7.9 per cent),  
Indonesia (�4.7 per cent), South Korea (�3.4 per cent) and Vietnam (�0.8 per cent).

One of the major reasons for the reduced level of contribution by the manufacturing  
sector is the inability of the industry to build and maintain competitiveness needed to meet 
global challenges. 

Manufacturing Landscape in India

Source: Ministry of Statistics and Programme Implementation (MoSPI)
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The inability of Indian manufacturing to contribute 
more substantially to GDP can be linked to low 
productivity in comparison to peer countries

Contribution of manufacturing to GDP in India stands relatively low when compared to other 
comparator economies such as China, Brazil and Thailand. These countries have leveraged 
their infrastructure and competitive advantages to boost their manufacturing capacities. 
Manufacturing sector has provided a great impetus to China’s GDP growth, which in case 
of India has been provided by the services sector. For India to increase the contribution of 
manufacturing in GDP the sector needs to grow at a much faster rate than the growth rate of 
the GDP.

Manufacturing value added is the net output of the sector after adding up all outputs and 
subtracting intermediate inputs. It is calculated without making deductions for depreciation of 
fabricated assets or depletion and degradation of natural resources. India exhibits very low 
value added per capita by manufacturing due to the nature of products produced by Indian 
manufacturers, which lack significant contribution from high tech industries. High tech products 
have higher contribution to overall production and exports from countries like Malaysia, Brazil 
and especially China when compared to India.

Manufacturing Contribution to GDP, 2004 Value Added per Capita (in USD), 2005

Source:Ministry of Statistics and Programme Implementation (MoSPI); “The National Strategy for Manufacturing” by NMCC;
“Industrial Development Report 2009” by UNIDO

65% 35%

66% 34%

69% 31%

76% 24%

81% 19%

85% 15%

496

882

1430

749

1001

83

China

Thailand

Malaysia

Brazil

Mexico

India

ManufacturingOthers Manufacturing



45

Indian	Manufacturing	is	broadly	classified	
into discrete and process manufacturing

Manufacturing verticals can be broadly classified into two categories as Discrete and Process 
manufacturing based on the manufacturing process. 

Discrete Manufacturing: 

Discrete manufacturing involves producing something that is easily identifiable and in discrete 
parts. The work flow in discrete manufacturing is in individual or separate units, which can 
then be put together. This can be further categorised as:

 • Low Volumes/High Complexity: This type of manufacturing needs flexible manufacturing 
systems which deliver high quality and time-to-market speeds while keeping costs under 
control. Industries such as aerospace, machinery and equipment could fall under this 
category

 • High Volume/Low Complexity: These industries need control over inventory, lead times and 
wastage. Industries producing leather, rubber products would fall under this category

Various Manufacturing Verticals

Rubber & Plastic Products

Discrete Manufacturing

Auto & Auto Components

Publishing & Printing

Recycled Products

Paper & PulpRadio, TV &
Communication Equipment

Aircraft & Spacecraft Machinery & Equipment

Electrical Machinery &
Apparatus

Wood Products,
Gems & Jewellery

Ships & Boats Leather and Related

ICT & HardwareMedical, Precision &
Optical Instruments

Metal Products Defence

Process Manufacturing

Food & Beverages

Chemical Products

Tobacco & Related
Products

Petrochemicals & Nuclear
Fuels

Basic Metals

Non-metallic Mineral
Products

Textiles & Accessories

Note: Presented here is a representative list of items included
Source: NIC, Zinnov Analysis
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Process Manufacturing:

These manufacturers have a continuous manufacturing process and the product cannot be 
separately identified or reversed into its original form.

The verticals studied have been defined as per National Industrial Classification (NIC)-2004 
definitions. The data used for analysis of the verticals is derived from the last available report 
from Annual Survey of Industries (�005-06) and Third Census of Small Scale Industry(�000) 
with estimates for �007-08.

Some notable points among the various verticals for consideration are as follows:

 • Metal Products: This includes all manufacturers of fabricated metal products. Manufacturers 
of small casted and forged metal products, which fall primarily under the MSME sector, 
have been included under this category for the purpose of the study

 • Wood Products & Jewellery: This category which is named wood, wood products and 
furniture as per NIC definition also includes manufacturers of jewellery and related articles, 
currency coins and notes, etc.

 • Electrical Machinery & Apparatus: This vertical can be further divided into high and 
low voltage categories. The low voltage category falls under the purview of small scale 
industries and can emerge as an area of interest within this vertical

 • Chemical Products: This segment includes all chemical products including paints and 
pharmaceuticals. While the processes within the sub-category would differ, however, for the 
consideration of vertical potential the various sub-categories have been aggregated
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The sector is highly fragmented; 99 per cent 
of the units belong to the small and  
micro category 

There are around 53 lakh manufacturing units in the country with food and beverages sector 
being the largest contributor followed by textiles and fabricated metal products. The top 5 
contributors to the number of units account for around 75 per cent of the total number of units 
in the manufacturing sector. 

The Micro, Small, and Medium Enterprises (MSME) sector is one of the most vital sectors 
of the Indian economy in terms of employment generation, the strong entrepreneurial base 
it helps to create and its share in production. India’s manufacturing strength lies within the 
micro, small and medium enterprises with close to 99 per cent of the total units falling under 
the same. The employment per unit in the MSME sector is ~4.6.

Vertical-wise Distribution of Manufacturing Units (E) Size-wise Distribution of Manufacturing Enterprises (E)
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Source: Annual Survey of Industries (2005-06), 3rd Census of SSI (2001), Zinnov Analysis
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Various verticals have a key role to play 
within the Indian manufacturing landscape

Various verticals have an important role to play in contributing to India’s manufacturing 
landscape. Auto and auto components is the fastest growing vertical and has the highest net 
value added per employee. However, due to the capital intensive nature of the vertical the 
number of factories in the vertical is low. Food and beverage has the maximum number of firms 
in the manufacturing landscape and holds the second highest place in the Index of Industrial 
Production (IIP). However, the growth rate of the vertical is relatively low. 

Textiles and accessories is a key vertical for Indian manufacturing since it contributes the 
highest to exports and has the maximum contribution to the IIP. Textile industry is also the 
largest provider of manufacturing employment. There is a high density of MSME firms operating 
in verticals such as metal products and wood, gems and jewellery.

FDI Index MSME
Density

Number of
Factories

Growth Rate
of Vertical

Index of
Industrial

production

Export
Contribution
of MSMEs

Shahre of
Gross
output

Net Value
Added Per

Person

High

Medium

Low

Auto and Components
Electrical

Chemical Products
Textiles

Food and Beverage
Fabricated Metal Products

Machinery and Equipment
Wood, Gems & Jewellery

Vertical-wise Manufacturing Landscape

Note: The ranking is among the top 8 verticals based on above parameters.
Source: Zinnov Analysis, Ministry of Statistics, and Programme Implementation, ASI Data, India Brand Equity Foundation (IBEF)
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Awareness is the biggest challenge that hinders the growth of ICT adoption among Indian 
manufacturing firms.  

The ICT solutions are classified under basic and core ICT solutions. High awareness for 
basic ICT solutions can be attributed to its free and low cost availability. Core ICT solutions 
are able to maintain respectable awareness only among medium sized manufacturers. 
IT solutions belonging to product lifecycle, such as computer aided designing have better 
penetration only within businesses where it is intrinsic to their manufacturing process. However, 
unavailability of appropriately priced contextual versions of these products is a major barrier in 
its adoption. Adoption of ERP is at a very nascent stage with only 7 per cent adoption among 
the manufacturing units. One of the major barrier in its adoption is the lack of reliable and 
trustworthy system integrators, especially in smaller cities. 

Manufacturing firms are primarily influenced by their management team. More than  
three-fourths of the companies, especially in the smaller firm category, are strongly influenced 
by the owner or the management team for all their ICT-related investments. Clients of these 
firms are also found to be an effective way of influencing them to adopt ICT. 

Usage of ICT solutions is another challenge that needs to be addressed to help increase the 
competitiveness of the firms. Large number of firms are found to under utilise the potential 
of the adopted ICT solutions. Finance and accounting solutions have been observed to be 
utilised the most. Higher usage can be attributed to the availability of trained professionals in 
abundance for these financial products and also the requirements from the compliance side.

ICT investments of Indian manufacturing firms is still confined to non-core functions due to 
various challenges. The most prominent challenge being the lack of internal ICT expertise within 
the firms for the usage of these solutions. Most of the firms in India are alien to the concept of 
budgeting for ICT expenditure and invest on ICT as and when required.

There is a lack of availability of right fit solutions that cater to the demands of MSMEs, especially 
in the case of core ICT solutions. Also, the ICT readiness of the firm during the adoption of ICT 
is found to be ignored and mostly results in unsuccessful implementation. 

Competing countries such as Brazil and China invested in ICT solutions much ahead of India 
and have a higher adoption of both basic and core ICT solutions. These early investments into 
core ICT solutions have helped Brazil and China to leverage technology for enhancing their 
competitiveness and productivity. 

Chapter Summary

Chapter Summary
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The current state of ICT in the Indian 
manufacturing sector has been studied 
across multiple parameters

This section aims to provide insights on the current state of ICT adoption within the 
manufacturing firms in India. The analysis is mainly derived from the survey responses and 
is supported by other publicly available sources. Benchmarking of ICT adoption among 
Indian firms with competing countries is supported up by data provided by studies from  
credible sources.

The survey behind the analysis consists of 508 firms belonging to key selected verticals of 
different sizes such as the micro, small and medium based on the number of employees. 
Analysis of the survey was carried out by crossing relevant questions to test hypotheses 
formulated after initial discussion with advisors and firm owners. The hypotheses included 
linkages between various steps of ICT adoption such as awareness, adoption, training 
and usage vis-à-vis the profiles of the firms pertaining to size, export orientation, profile of  
owners, etc.

The section is divided into three sub-sections comprising of different stages of ICT adoption  
followed by benchmarking ICT adoption in Indian manufacturing firms to their counterparts 
in competing countries such as China and Brazil. Finally the section showcases barriers that 
inhibit the adoption of ICT within Indian manufacturing firms.

Steps of ICT
Adoption

Adoption Training and
Usage

Size Exports Growth

Influencers Owner Profile Benefits

Global
Benchmarking
of ICT Adoption

Adoption Usage Future
Investments

Barriers of ICT
Adoption

Lack of Internal
ICT Expertise

High Prices of
ICT Solutions

Lack of ICT
Budgets

Lack of
Customisation

Lack of Qualified
Service Providers

Lack of Power
Supply

Influencers for ICT
adoption analyses the
influential bodies for
manufacturing firms

Steps of ICT adoption is
studied across various

parameters such as size,
export orientation, profile of

owners, etc.

Global benchmarking of India
with China and Brazil on

parameters such as adoption,
usage and investment plans

Barriers for ICT adoption
such as lack of internal ICT
expertise, lack of budgets for

ICT deployment, lack of
qualified services providers,

lack of power, etc.

Awareness

Current State Analysis

Source: Zinnov Frameworks
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A strong linkage between awareness and adoption of ICT solutions is found to be evident 
based on the survey analysis. Lower levels of adoption for ICT can be attributed to the low 
awareness that exist among firm owners for the available ICT solutions.

Benefits of ICT and its contribution to business remains a mystery among a large proportion 
of business owners due to lack of expertise within the firm. Inability to articulate the benefits 
of ICT by the service providers has also inhibited the growth of adoption, especially at the 
local cluster level.

Further, the readiness stage during the adoption of ICT is found to be neglected and mostly 
results in unsuccessful implementation. At the same time, lack of appropriate training provided 
to employees during implementation results in lower usage of deployed solutions.
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Adoption trends for ICT are closely linked  
with awareness levels and suffer due to lack  
of the latter

Awareness around ICT adoption is very low, with a substantial mass of the manufacturing 
population unaware of high level ICT solutions, which can provide support to core functions 
and help increase competency. The only primary channel for spreading awareness around 
the benefits of ICT in businesses is driven by technology providers, who in turn suffer the 
constraints of last mile disconnect due to high costs involved in reaching out to them. This 
last mile disconnect results in very low reach to Tier II and Tier III cities. There is a dearth of 
effective and efficient awareness channels to reach out to the firms operating in a majority  
of Tier II and Tier III cities. Word of mouth from existing ICT adopters is the only source of 
information for firms belonging to these locations.

A strong correlation between awareness and adoption of ICT among Indian manufacturing 
firms is observed to exist. The awareness level closely matches with that of adoption levels 
and as demonstrated by the survey results, most of the firms have already adopted solutions 
which they are aware of. This clearly helps in identifying, low awareness as the key underlying 
reason for lower adoption levels. The awareness levels for solutions such as the ERP and 
Decision Support Systems are as low as 7 per cent of the total manufacturing population.

0%

82%

10%

100%80%60%40%20%0%

Adoption

Around 80% of respondents have already adopted the solution that they are aware of

R² = 0.664

Awareness

Note: (1) Percentage of the total population of the survey in given quadrant, (2) Awareness and adoption values are based on the weights assigned to all the solutions.
Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)
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ICT solutions have been categorised into 
various levels on the basis of their relation 
with core business processes

The ICT adoption pattern can be easily understood if the solutions are categorised into 
various levels. Solutions belonging to level I are less complex and comprise solutions such 
as communication and collaboration applications while level V solutions include much 
complex solutions for the core manufacturing processes such as Enterprise Resource 
Planning (ERP). The solutions are classified under basic and core ICT solutions with the  
following inclusions:

 • Basic ICT includes communication, collaboration, HR/payroll management and finance 
& accounting

 • Core ICT includes procurement & inventory management, order processing & customer 
management, quality & compliance management, designing & production management, 
enterprise resource planning, and decision support systems

Levels of ICT Adoption

Level I

,
Communication
(Email, Chat, Conferencing, Internet etc.);
Collaboration
(Document, Spreadsheet, Presentation, etc.)

Level II
HR/Payroll Management;
Finance & Accounting

Level III
Procurement/Material and Inventory
Manangement (SCM);
Order Processing and
Customer Management

Level IV
Quality Management;
Product Management
Design (CAD)/Manufacturing Process
/Data Management

Level V
sCentrali ed System (ERP);

Product Lifecycle Management (PLM)
Decision Support Systems
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Note: The above list of solution is Non-exhaustive
Source: Zinnov Analysis
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There is higher awareness and adoption of low 
level solutions only, which do not address core 
business processes of manufacturing

Due to the increasing complexity of the solutions from level I to level V, a declining trend in 
the adoption of ICT for these complex solutions is being observed among the manufacturing 
firms. Due to a multiplicity of reasons including affordability, appropriateness and adoptability, 
the manufacturing firms perhaps consider higher level solutions very complex to adopt and 
limit their ICT investments to lower level solutions only.

There are two important observations in this context. The gap between awareness and adoption 
levels for ICT solutions increases with the complexity of the solutions and the difference between 
awareness and adoption for increasing levels of solution increases with the size of the firms. 

The low rate of adoption of ICT solution with increasing levels and decreasing size can also be 
attributed to the increasing cost associated with the procurement of higher level solutions.

Awareness and Adoption of ICT Solutions

Awareness Adoption Usage Training
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Adoption Micro
Adoption Small
Adoption Medium

Awareness Micro
Awareness Small
Awareness Medium

Basic ICT Core ICT

Level I Level II Level III Level IV Level V

Level I Communication (Email, Chat, Conferencing, Internet etc.); Collaboration (Document, Spreadsheet, Presentation, etc.)
Level II HR/Payroll Management; Finance & Accounting
Level III Procurement/Material and Inventory Management (SCM); Order Processing and Customer Management;
Level IV Quality Management; Product Lifecycle (Product Management/Design (CAD)/ Manufacturing Process/Data Management)
Level V Centralised System (ERP); Decision Support Systems

Source:Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)
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There is awareness about basic solutions 
because of their free availability/piracy or 
low prices

Awareness of ICT solutions at firm level is initiated when it faces a business problem that needs 
to be solved using ICT. Usually, that is the time when the owners start exploring available 
solutions and gain awareness of the possible applications or products that can be customised 
to solve the problem at hand. In case for HR and payroll solutions, when the size of the firm 
grows, there arises a need for solutions that can help in better management of employees’ 
information resulting in increased awareness for such solutions.

Although high awareness is observed for level I solutions, it is mainly found for basic IT 
applications, which are typically available for free or at low cost, for example free email accounts. 
It is also observed that a significant majority of the paid email systems utilised by the small 
and micro firms are the complimentary accounts made available at the time of domain name 
registrations of the companies’ websites.

High level of piracy in finance & accounting solutions has resulted in easy availability of the 
solutions resulting in higher awareness. This is demonstrated by the high penetration of Tally 
which suffers with very high piracy levels in the country. Tally has around 90 per cent piracy 
but it has also helped it in becoming the market leader and a synonym for accounting in the 
MSME segment.
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• High awareness for
free email accounts,
especially among
micro and small firms

• Easy availability due to
piracy has resulted in
higher awareness for
collaboration solutions

• High levels of piracy
and huge abundance of
trained professionals
has helped in boosting
awareness

• Close to 80 per cent of
the total firms mostly
belonging to micro and
small have never heard
of solutions that can
help them with HR and
payroll processes

Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)

Awareness of Basic ICT Solutions and Size of the Firm
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ICT solutions for core manufacturing 
processes find awareness mostly among 
medium level manufacturing firms

Higher awareness levels of procurement and inventory management solutions among 
the medium sized firms exist due to the increased complexity in managing inventory and 
procurement activities with the increasing size and number of transaction for the firms. 
Awareness for procurement and quality management solutions can also be attributed to the 
criticality of these functions in various verticals. Some of the verticals with inventory or quality 
management as one of their critical functions are auto components, food and beverages, 
pharmaceuticals, metal products, etc.

In general, the awareness among medium enterprises can also be accredited to their 
relationships with larger firms, which in turn have high awareness of ICT solutions and help 
develop the same among medium enterprises. In some cases, large firms have also resulted 
in adoption of higher level solutions for better and streamlined flow of information back and 
forth with their Tier I suppliers. Large firms like Maruti Udyog Ltd. have been able to entertain 
ICT to their Tier I suppliers but are struggling to expand its penetration among their Tier II and 
Tier III suppliers.
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• Huge difference exists in the awareness levels
between the medium and micro firms due to the
variation in complexity of material management

• A large number of firms do their customer
management over telephones/email and make use
of basic IT such as collaborative tools, and are
hence, are not aware of specific solutions

• Awareness of centralised systems such as
Enterprise Resource Planning (ERP) & Decision
Support Systems is very low and is limited to
medium manufacturing firms

Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)

Awareness of Core Manufacturing ICT Solutions and Size of the Firm

Awareness Adoption Usage Training

Micro Small Medium

• Design-related solutions are the only contributors
in PLM limiting the awareness to few verticals

• Medium firms are relatively more compliant
with quality norms as opposed to micro firms.
Hence, they are also more informed about the
available solutions
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Adoption of basic solutions has achieved 
respectable levels but micro firms still need 
to catch up with small and medium firms

The owners of micro firms are mostly found to make use of free email systems provided by 
Gmail, Yahoo!, Rediff, etc. High end mobile phones with WAP and GPRS capabilities are 
helping manufacturing firm owners to stay connected with their clients and suppliers through 
emails and mobile-based applications.

Communication adoption is boosted by the need to reduce the time of correspondence, 
especially for the firms involved in export business. There is a sense of realisation among 
firms that without the use of email communication, it is not possible for them to run business 
and it might even result in losing a large part of their clients to competitors. Sometimes, the 
manufacturing firm owners are pushed towards the usage of email by their overseas clients 
for instant and faster correspondence.

Collaboration tools such as spreadsheets and documents are used by a large number of 
smaller firms for their administrative and office management activities. The adoption of  
HR/payroll solutions is still at a very nascent stage. The low adoption can also be attributed to 
the role played by collaboration tools in serving as a substitute to the payroll solutions. Firms 
are found to have developed excel modelers internally for maintaining employees records, 
payroll history and other administrative documentation.
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• Most of the micro and small
firms adopt free emails
systems

• Medium and small firms are
also found to have
registered websites for
marketing purposes

• Collaboration tools such as
spreadsheets and
documents are used by
small and micro firms for
their administrative activities

• High adoption of finance &
accounting solutions is due
to the wide availability of
the pirated versions, which
have attract even the
micro enterprises

• Most of the micro and small
firms are making use of the
collaboration tools for payroll
purposes or have outsourced
the activity resulting in low
adoption

Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)

Adoption of Basic ICT Solutions and Size of the Firm
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Core ICT solutions for manufacturing such 
as ERP and DMSS are struggling to make 
their way among manufacturing firms

IT solutions belonging to product lifecycle, such as computer aided designing have better 
penetration only within businesses where it is intrinsic to their manufacturing process. However, 
unavailability of appropriately priced contextual versions of these products is a major barrier 
in adoption.

Quality management solutions find greater presence among firms that comply to ISO/TQM 
standards, helping owners in record management and in some cases even helping the tracking 
and traceability of the manufactured products.

Adoption of ERP is at a very nascent stage with only 7 per cent adoption among the 
manufacturing units. Several factors result in the lower adoption of the ERP solutions. 
One of the major impediment is the lack of reliable and trustworthy system integrators in 
smaller cities. 

There have been cases among manufacturers where the firm owner feels let-down by the System 
Implementers (SI), who do not undertake accountability. Other instances of dissatisfaction 
include incomplete integration with only few installed modules getting operationalised. 
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• Procurement and Inventory Management solutions
are usually adopted by medium firms operating with
variety of raw materials or large base of suppliers

• Most of the firms usually maintain their customer
relationships using spreadsheets, documents, email
and telephones resulting in lower adoption

• Design solutions, intrinsic to the manufacturing
process, such as CAM/ CAD solutions have
better adoption

• Quality management solutions find greater
presence among the firms who comply to ISO/TQM
standards, which again is limited to a few small and
medium manufacturers

• ERP and decision support solutions suffer from very
low adoption across all firm sizes
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Systems

Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)
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Owners and the management of the 
firm are the key influencers for ICT 
deployment decisions

Manufacturing firms are primarily influenced by their management team. More than  
three-fourths of the firms especially in the micro and small category are strongly influenced by 
the owner or the management team for all of their ICT-related investments. There are cases 
where the firms’ owners are self-motivated enough after realising the benefits of ICT to adopt 
the relevant solutions. Contribution of external influencers such as IT consultant/vendors, 
government bodies, peer group firms, etc. is very limited and show a very low potential to 
create a pull effect for demand of ICT solutions from the firms. 

However, clients of these firms can be an effective way to influence them to adopt ICT. During 
the primary research, manufacturers have mentioned, that they would have a greater propensity 
to adopt ICT if there is a requirement from the client side for enhancing and streamlining their 
processes along with development of stronger relationships.

It has also been observed that in the initial phase of a firm, it’s only the data entry personnel, 
who work on the computers and are considered to be the most IT competent. Once the firm 
grows they tend to grow as the quasi-IT head in the firm. Most of the IT-related decisions are 
taken after discussions with them and due to their inability to articulate benefits of IT and a 
sense of insecurity for their position, implementation of higher level solutions suffer.

100%

77 per cent of the firms are only
influenced by the owners or
management for ICT
deployment decisions

Creditors or
Financial
Institutions

Peer Group
Companies

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)
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Most firms are under-utilising the adopted 
ICT solutions

Another challenge that needs to be addressed to help increase the competitiveness of  
the firms is the usage of adopted ICT solutions. The potential of ICT solutions is hugely  
under-utilised among a large number of firms. Only half of the ICT adopters have been found 
to be making an optimum usage of their ICT solutions. Less usage of ICT solutions can be 
linked to various factors such as lack of training provided to workers, alignment of business 
processes, user friendliness of the implemented solutions, etc. These factors contribute in 
bringing down the usability of the ICT solutions especially for higher level and complex solutions 
such as inventory management, customer management, ERP, etc. 

However, low level of usage of basic solutions, such as communication, collaboration and 
HRM is due to their lower potential to contribute to core manufacturing processes and provide 
top line benefits. Lack of reliable and continuous internet connection also results in lower 
usage of communication systems. Of the various solutions available in the market, finance 
& accounting solutions have been observed to be utilised the most. This can be attributed to 
the requirements from the compliance side as well as availability of trained professionals in 
abundance for these financial solutions.

41%

74%

57%

57%

55%

54%

64%

63%

64%

53%

75%

12%

19%

18%

16%

21%

6%

6%

Level I

Level II

Level III

Level IV

Level V

57% 92%

Procurement/Material
and Inventory

Management (SCM)

Communication

Collaboration

Finance & Accounting

Payroll & HR Management

Order Processing and
Customer Management

Process Applications

Quality Management

Centralised System (ERP)

Decision Support Systems

Adoption and Usage of ICT Solutions

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)
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Bigger firms make greater use of ICT in 
their businesses

Usage of ICT solution is the most important parameter to understand the impact of ICT on 
businesses. Mere adoption of solutions doesn’t help firms to be more competitive. It’s the actual 
usage which delivers the desired success. Larger firms are found to be making optimum use 
of ICT solutions they have adopted. This is attributable to the maturity of business processes 
and the readiness towards adoption of ICT solutions. 

Low levels of usage of core ICT solutions by smaller firms can be attributed to the lack of 
internal expertise for utilising the potential of the implemented solutions. A large number of 
employees lack ICT education. Another reason for low usage is the inappropriate and early 
adoption of a particular solution by smaller firms at an immature stage. System integrators do 
not have sound knowledge of the suitable stage for adoption of ICT solutions which results in 
inappropriate implementation leading to solutions being under-utilised. 

ICT Usage by Size of the Firm

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)
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Lower usage level has been observed in 
firms that do not invest in training at the 
time of ICT deployment

Implementation of ICT solutions tends to fail if appropriate training is not provided to employees 
regarding the effective usage of solutions. The benefits of ICT solutions can only be achieved 
with proper usage, which in-turn is highly correlated to the extent of training provided to  
the employees. 

Training for existing employees is very essential in case of core ICT solutions due to the 
complexity of the solutions and the difficulties attached with the hiring of new talent to match 
the highly customised production processes of the firm. Firms with training programmes for 
their employees have reported higher usage when compared to their counterparts. On the 
other hand, training for basic ICT solutions is not required due to their low complexity and 
abundant talent availability.

ICT Training and Impact on Usage

Firms without Training Programmes Firms with Training ProgrammesHigh Usage
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Source:Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)
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Owners of the firms with ICT are observed to 
fall into typical profiles

It is observed that firms in which the ownership has graduated to the second or third generation 
tend to favour adoption of ICT more over the first generation entrepreneurs due to higher 
exposure to technical products and flexibility to change existing processes. However, it  
has also been observed that although the ownership stays in the hands of the first  
generation, most of the ICT related decisions lies with the more tech-savvy next generation 
owners awaiting succession.

Firms competing in the global markets with various low cost countries such as China, Philippines 
and Bangladesh have adopted more ICT to be more completive and efficient by optimising 
cost, reducing time to market, and achieving consistency in quality of their products. Exporters 
have also utilised ICT solutions to develop new business over the internet. Also, it has been 
found that owners with higher education are found to be better with ICT adoption pattern. 
For example, owners with post graduate degree in management are found to have an ICT 
penetration of 43 per cent, which is around three times higher when compared to the owners 
who possess a high school certification.

IT Adoption and Profile of Adopters

Export Orientation and ICT Adoption
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Owners’ Educational background and ICT Adoption

Revenue Growth and ICT Adoption
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Typical Profile of Adopters

First generation - Technocratic entrepreneurs
with prior work experience in large enterprises

Second generation - Entrepreneurs with higher
qualification and native to ICT

1G

2G

100% Domestic Some exports

Note: (1) Awareness and Adoption values are based on the weights assigned to all the solutions
Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)
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Most manufacturing firms prefer managing 
their ICT infrastructure in-house to 
outsourcing it

It has been observed that most of the manufacturing firms manage their ICT infrastructure 
internally. Also the trend is found to be similar with regard to the size of the firm. The internal 
management of ICT infrastructure can be justified for the lower levels of adoption of ICT 
solutions, which are less complex and relatively easy to manage. However, managing ICT 
infrastructure internally gives rise to various issues such as:

 • Non-core activity for the business

 • Hiring cost of IT personnel

 • Cost for continuous training of IT personnel

 • Retention of IT personnel

Outsourcing the management of ICT infrastructure results in addressing all the issues 
mentioned above. MSMEs have not been able to see the value attached with outsourcing of 
infrastructure management due to the inability of service providers to articulate a strong case 
for the same.

ICT Management among MSMEs

In-house IT Personnel

Outsourced to Third-Party

OverallMediumSmallMicro

58%
68% 67% 65%

42%
32% 33% 35%

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)
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Most Indian firms leverage  
internet for communication and new 
business development

Internet has been used by Indian manufacturers for various business activities including 
communicating with customers and suppliers, business development such as new customer 
acquisition and filing tenders, business intelligence for information on best practices and hiring 
and recruitment of talent. The most performed activity on the internet is communication. Internet 
has been able to establish itself as a faster and cheaper means of communicating with clients 
and suppliers. However, the efficacy of the internet as a communication tool is still to show 
among Indian manufacturers with approximately 60 per cent of the firms with internet using 
it for correspondence.

Use of Internet for Business Development (BD) is also popular among 50 per cent of the total 
firms with internet connection. The contribution is pulled down mainly by micro and small firms 
who mostly use conventional modes such as telephones/mobiles and posts for BD activities. 
Also many firms, work with very few customers and suppliers. Hence, BD activities itself is 
very limited. Business intelligence and hiring over the internet is still at a very nascent stage 
with only 20 per cent and 9 per cent of the firms performing these activities respectively. The 
firms have not been able to realise the value that internet can provide in these areas.

Business Development : New Customers, Tenders, etc. @50%

Business Intelligence (Best Practices, Market Landscape, etc.)@20%

None of the Above@4%

Hiring and Recruitment@9%

Communication (Customer/Suppliers/Others)@63%

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)

Internet Usage among Businesses in India (2009)
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India is yet to catch up with competing 
countries when it comes to leveraging  
core ICT for competitiveness

Competing countries such as Brazil and China invested in ICT solutions much ahead of India 
and have a higher adoption of both basic and core ICT solutions. Both Brazil and China had 
higher number of firms accessing Internet and e-Governance in 2002 when compared to 
current levels in India.

These competing countries realised the need for ICT solutions much earlier and invested 
for years in ICT hardware and software, due to which most firms were able to deploy basic 
information systems to address problems related to internal ‘information silos’. 

A survey conducted in 2002 across small and medium enterprises of China revealed that more 
than half of firms considered implementing financial management information systems as top 
priority. They also hoped to implement ICT solutions for critical areas such as operational 
analysis and core business processes such as HRM, ERP, MRP, SCM and CRM. 

These early investments into core ICT solutions have helped Brazil and China to leverage 
technology for enhancing their competitiveness and productivity. India also needs to 
follow a similar path, though at a much faster pace to be able to compete globally with  
these countries.

Global Comparison of ICT Adoption
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Adoption

Basic ICT

Low
Adoption

Core ICT
“Enhances Competitiveness and Increases Productivity”

High
Adoption

Indian MSMEs continue to invest
on Basic solutions and Internet
for Business development

Chinese and Brazilian MSMEs
have invested on core IT
solutions in the past and the
momentum is being sustained

MSMEs in developed
economies have matured
in ICT adoption

India

Brazil

China

USA,
EU

Japan

Source: Zinnov Analysis, Survey on the Use of Information and Communication Technologies in Brazil ICT HOUSEHOLDS and ICT ENTERPRISES 2006,
Global Technology Report, UN ECLAC UNDP Report 2005
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Investment in ICT by Indian firms is still 
low and confined to non-core areas due to 
various barriers

The survey revealed that the ICT investments of Indian manufacturing firms is still confined to 
non-core functions with close to half of the firms willing to invest/re-invest in the financial and 
accounting solutions in the next 36 months. Core functions, such as Quality have received 
impetus from CII’s TQM initiative and has been able to attract maximum firms for investment 
in related ICT solutions. SCM, payroll/HR management and CRM are next to follow as firms’ 
preference for ICT investments with around one-fourth of the firms surveyed willing to invest. 
Enterprise Resource Planning (ERP) stands at very low levels with only 15 per cent of the 
firms showing interest in adopting the same.

The low levels of interest in the adoption of core ICT solutions can be explained by understanding 
the various inhibitors which prevent adoption. The barriers can be classified as internal and 
external factors. The most prominent internal factor being the lack of internal ICT expertise 
within the firms for the usage of the solutions followed by lack of affordable solutions and the 
complexity involved in adoption. External barriers include lack of appropriate and reliable 
service providers and lack of quality power supply. 

Areas of Investments of Indian Firms Barriers for ICT Adoption
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Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)
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Lack of internal expertise is also reflected by the 
limited personnel in the firm using the deployed 
ICT solution 

Lack of internal ICT expertise is the biggest challenge for firms in the adoption of ICT solutions. 
Most of the firms in manufacturing sector, especially belonging to Tier II and Tier III cities employ 
workers who are usually un-skilled and are rural migrants from the surrounding villages. Hence 
the employees have no experience of handling ICT solutions and result in low expertise within 
the firm for operating with ICT enabled processes. 

This low expertise demands for hiring of new talent with relevant skill sets along with training 
programmes for existing employees. Hiring and training of employees results in bringing up the 
operating cost of the firm. Manufacturing firms also face the problem of attrition of these trained 
staff resulting in high opportunity cost. Also, it has been noticed that if the owner/management 
of the firms are well-educated and are comfortable with ICT solutions, the possibility of them 
adopting ICT increases.

Lack of Internal ICT Expertise

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)
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Attrition of trained employees for better opportunities also results in bringing down the internal expertise
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Prices of ICT solutions are perceived very 
high due to the large invisible component 
associated with the total cost of ownership

The total cost of core solutions usually consists of various components such as the license 
cost of software; hardware cost; customisation & implementation cost along with support & 
maintenance cost. Some part of these components are visible and a large part is invisible to 
firms while finalising the solution. However the firms are aware of this invisible components but 
do not understand the quantum associated. This creates apprehensions among the decision 
makers within the firms to move forward with the procurement of the solutions.  

In lot of cases the firms have gone ahead with the implementation and had later realised the 
very high contribution from the invisible components. This has resulted in the development of 
a notion of the solutions being very costly. This notion spreads across the peer firms and shoo 
them away from adopting these solutions. Hence it is strongly suggested to undergo Business 
Process Re-engineering (BPR) in order to take full advantage of the solutions and reduce 
long-term maintenance and support costs resulting in high cost of ownership and lower return  
on investments.

A comparative analysis of cost of basic ICT adoption (Operating Systems and Collaboration 
Tools) across countries reveals that Indian customers pay much higher when compared to 
their counterparts. 

High Price of ICT Solution

Note: Gross National Income per Capita Data used for PPP comparison
Source: Online stores of the Vendor in different countries and other online retail stores, Zinnov Analysis
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Most Indian firms lack sufficient budgets for 
ICT and prefer to pay as per usage

Most MSMEs are alien to the concept of budgeting for ICT expenditure and invest on ICT 
based on needs as and when required. The survey revealed that nearly one third of the firms 
had no budgets for ICT solutions. The average annual budget for ICT among the surveyed 
firms was found to be 0.9 per cent while the benchmark for manufacturing firms in the US and 
Europe is around 4.5 per cent.

Among the firms without budgets, almost 90 per cent preferred to pay as per usage of the ICT 
solutions and more than half of firms which had some budgets allocated for ICT also preferred 
to pay as per usage. The higher preference among MSMEs for pay per usage is due to the fact 
that core ICT solutions require high upfront investments rendering them as capital expenditure. 
This reduces the amount of capital available for investments in plant machinery and other 
assets. On the other hand, paying for ICT as per usage would make such investments as 
operating expenses which increases the capital availability for MSMEs.

Lack of ICT Budgets
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manufacturing
firms in the US
and Europe
72%

20%

8%

58%

30%

12%

57%

29%

14%

Payment
Preferences

Pay as
per usage

Moderate
upfront
payment
with
recurring
expenses

Large
upfront
payment
with
recurring
expenses

90%

10%

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)

Restraint 1 2 3 4 5 6
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Business processes have to be  
mapped with workflows for customising 
software applications

There seems to be a lack of availability of right fit solutions that cater to the demands of MSMEs, 
especially in the case of core ICT solutions. The complexity of adoption is a major restraint for 
MSMEs. Most of the firms have unique business processes which have evolved over time. 
Many firms when surveyed, said that they would prefer more modular and flexible solutions 
wherein the adoption can happen in stages and a uniform system of processes is not imposed. 
This obviously creates problems for commoditisation and the solutions may be expensive. 

Core ICT adoption requires Business Process Engineering (BPE) – a detailed understanding 
of the existing business processes, which is followed by ICT adoption. Firms that are unwilling 
to change their existing processes would decide to first map out their workflow (BPE) and get 
the system integrators to identify and evaluate solutions that need minimum customisations. 
The solutions available currently are considered highly cumbersome to adopt and firms tend to 
avoid deployment. Most of the problems associated with the implementation and customisation 
of core ICT is a challenge for the technology providers.

Value Chain for ICT Adoption

Awareness Adoption Training Usage

Business
Process
Analysis

Evaluation
of Available
Software

Selection
of Software

Customisation
of Software

Training
of Personnel

Usage
of Software

• Require detailed understanding of the workflows

• Require knowledge of the various software
available to evaluate the best fit

• Require ability to recommend suitable changes to
optimise the workflow

• Require
software
technical
skills
to modify the
existing
modules of
software

• Require ability to provide
training and support services to
the users of software

• Require ongoing maintenance
support and troubleshooting
services for effective usage

Source: Zinnov Analysis

Restraint 1 2 3 4 5 6

Business Process Engineering Customisation Maintenance and Support

Complexity of Adoption
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Lack of qualified service providers at  
the bottom of the pyramid has created the 
last mile disconnect

It has been observed that there is a dearth of service providers who can cater to the requirements 
of the micro and small manufacturing firms. Most of these firms begin their ICT adoption through 
purchase of hardware such as Personal Computers (PC). The hardware resellerss. As the 
firm’s ICT awareness increases, it also realises the need for core ICT solutions. However, the 
hardware reseller is not able to meet these requirements due to lack of technical expertise 
and understanding of manufacturing business processes.

The large and mid-sized technology providers are well positioned to cater to the requirements 
of core ICT solutions. Most of these technology companies have high cost structures and  
are unable to serve the micro and small firms. They are usually focused on medium and  
large enterprises. 

The small and micro manufacturing firms are usually served by small technology companies, 
which lack experienced personnel, which often results in delays and failures of implementation. 
Thus, they are unable to scale their business to a large customer base which increases the 
cost of ownership for existing set of customers.

Hardware Centric
Value Chain for ICT

Hardware

Value Added
Resellers

Enterprise
Software
Applications

Service Providers

Standalone
Software
Applications

Manufacturing Firms

Typically common
among micro and
small manufacturers

Typically common
among medium and
large manufacturers

Software Centric
Value Chain for ICT

Technical
capabilities
include basics
of hardware and
networking

VARs are unable
to provide
troubleshooting
and
maintenance
support for
software

Technical
capabilities
include full
fledged

integration of
hardware,
networking,
and software

Services range
from consulting,
customisation,
maintenance
and support

Source: Zinnov Analysis

Restraint 1 2 3 4 5 6

Lack of Appropriate Service Providers
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Shortage of power supply has significantly 
hindered the ICT adoption

Shortage of power has also been reported as the barrier in the adoption of ICT solutions by 
the firms. Lack of quality power supply creates apprehensions in the minds of firm owners 
regarding the usage of ICT solutions for critical functions. Also the firms in more power-disrupted 
regions believe that the return on investment will also be affected. 

Lack of Quality Power Supply

Note: (1) Percentage of firms belonging to a region reporting power shortage as the bottleneck in ICT Adoption
Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009); Working group on Power 11th plan

17.8%
16.1%

14.0%

9.4%

West North East South

13.5%

10.7%

2.6% 0.9%

West North East South

Power Shortage
(Region-wise)

Power Shortage as Bottleneck
for ICT Adoption (1)

Restraint 1 2 3 4 5 6
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The study has used a framework for short listing various manufacturing verticals which take 
into account the industry size, growth rate, overall attractiveness and MSME participation. The 
verticals selected for further analysis and as part of the survey scope include auto components, 
chemical products (including pharmaceuticals), food and beverage, machinery and equipment, 
electrical machinery, textiles, metal products (including casting and fabrication), wood products 
and jewellery, ICT & hardware and defence manufacturing. The last two have been selected 
as potential growth verticals despite their current nascent development stage. 

The mapping of these verticals reveals their importance in the overall Indian manufacturing 
landscape. The survey also reveals distinct vertical specific patterns of adoption of ICT 
technology across various technology stacks. Verticals with higher potential and technology 
usage and adoption show higher adoption of ICT in the basic as well as core areas. 

The study also analyses the high level work flow of the selected verticals, the criticality of 
the process and the current adoption of ICT across the same. This allows mapping of the 
current adoption against the accrued benefits across the various processes. This allows better 
understanding of the overall present technology maturity state of the vertical and hence broadly 
customise vertical and cluster specific ICT interventions. 

Chapter Summary

Chapter Summary
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Auto components and electrical machinery 
are verticals with high potential, high growth 
and high MSME density

Manufacturing vertical potential landscape

The size of manufacturing verticals like auto, petrochemical, basic metal, textile & accessories, 
chemical product and food & beverage makes them very important in the manufacturing 
landscape and also pushes up their vertical potential. Higher growth verticals like machinery & 
equipment, electrical products, metal products also show great vertical potential. Unfortunately, 
the domestic ICT hardware industry, which has lagged behind in the overall manufacturing 
landscape, has a lower vertical potential. This situation needs to be addressed to increase the 
adoption of ICT across all sectors including manufacturing.

The vertical potential map is meant to comment on the behaviour of the entire vertical and not 
specifically on the behaviour of individual firms and hence can only be used as a starting point 
in devising strategies at a macro level. Targeting specific industries would be a better approach 
since it allows allocation of limited resources with maximum benefits. It also allows targeting 
of entire supply chain hence increasing the impact of adoption of ICT. In order to induce mass 
adoption of ICT, government efforts must target those verticals which have the most potential 
for ICT adoption and its resultant impact of increased competitiveness of the vertical.

Vertical Potential and Growth Rate

The position on the
Y Axis (Growth
rate) gives the
relative growth of
the vertical over a
period of time

The size of the
bubble is
proportional to
the output of the
vertical

High

Low

Growth
Rate

Petrochemicals

Basic
Metals

IT Hardware

Low High

Automobiles &
Auto Components

Textile &
Accessories

Metal Products

Food &
Beverages

Electrical Machinery

Non Metallic
Mineral Products

Machinery &
Equipment

Chemical Products

Wood, Gems
&Jewellery

Rubber &
Plastics

Leather
Paper &
Pulp

Communication Publishing
& Printing

TobaccoMedical &
Precision
Instruments

The position on the X Axis (Vertical Potential) is indicative of the potential for adoption of ICT in the
vertical and takes into account various parameters such as MSME density, number of factories,
vertical growth, Index of Industrial Production (IIP), export contribution, share of industry output,
net value added per person, Foreign Direct Investment (FDI) index, etc.

Vertical Potential

Source: Ministry of Statistics and Programme Implementation (MoSPI); FDI Data, 3rd Census of SSI (2001), Annual Survey of Industries (2005-06), Zinnov Analysis
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Key manufacturing verticals have been 
shortlisted for analysis using a robust set of 
qualifiers that define the vertical potential

Framework for Analysis

Vertical potential is based on factors which take into account the industry size, growth rate, 
overall attractiveness and MSME participation. The potential for ICT adoption within a vertical 
is directly correlated to the vertical potential.

 1. Number of Factories: The larger the number of factories in a vertical, the greater the 
vertical potential and hence, the need for ICT adoption

 2. Vertical Growth Rate: Growth sector firms are more likely to want to and be able to adopt 
ICT. This would be related to their growth aspirations as well as their ability to spend  
on ICT

 3. Index of Industrial Growth: This is an indicator of the importance of the sector in relation 
to the total industrial production and is a key indicator of the importance of that vertical 
for the overall industrial economy

 4. Share of Industry Output: The larger the industry output, the greater the contribution 
to the manufacturing landscape, and hence greater the potential for adoption of ICT

 5. FDI Index: The increase of Foreign Direct Investment (FDI) flow to a sector is an 
indication of the attractiveness of the sector. FDI flows also bring with them technological 

Identifying Key Verticals of the Indian Manufacturing Industry

ICT & Hardware

Food &
Beverages

Automotive &
Auto Components

Chemical
Products

Machinery &
Equipment

Defence

Metal
Products

Electrical
Machinery

Textiles

Wood, Gems &
Jewellery

8 Key Verticals

Total
manufacturing

verticals
evaluated

22

2 Growth Verticals

Total
manufacturing

verticals
shortlisted for
further analysis

10

Vertical Potential

Share of
Industry Output

Index of Industrial
Production

Number of
Factories

Net Value Added
per Person

Vertical Growth

Export
Contribution

MSME Density

FDI Index

1

2

3

4

9

5

6

7

8

10

Source: Ministry of Statistics and Programme Implementation (MoSPI); Zinnov Analysis
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improvements and better business practices into the industry hence, increasing propensity 
towards ICT adoption.

 6. Net Value Added Per Person: Net value added per person is an indicator of productivity 
and sectors with high productivity are more likely to be technologically oriented and hence 
open to adoption of ICT. Since ICT adoption is nascent in MSMEs in India, parameters 
which capture the degree of MSME participation are included, to give due importance in 
the study for such verticals

 7. MSME Density: This is a measure of the number of MSMEs compared to the total number 
of firms within a vertical

 8. Export Contribution: Globally MSMEs, which have export orientation, are greater 
adopters of ICT compared to those oriented towards domestic markets. However, 
the competiveness of MSMEs supplying to large domestic firms, which are globally 
competitive, would have similar technology adoption potential. Thus export contribution 
has been taken as a positive contributor to vertical potential but with reduced  
factor weight

Primary Verticals

Based on the above framework 8 verticals out of 22 manufacturing verticals have been picked 
up for further analysis with respect to manufacturing landscape, survey for ICT adoption,  
workflow analysis, etc.

Elimination of Verticals

Certain mid-potential verticals have been left out of the scope of the study for further analysis 
based on advisor feedback and lower MSME participation. These include Petrochemicals & 
Nuclear fuels, Basic Metals, Paper & Pulp and Non metallic Mineral products. Larger firms 
who are part of these verticals are known to already plan for and invest in ICT, hence do not 
require intervention to induce adoption.

Secondary Verticals

Verticals including ICT and Hardware and Defence have been separately considered for 
inclusion into the study. ICT and hardware is a very small contributor to the manufacturing 
landscape and needs special focus to grow. Defence has been included as there is great 
potential for manufacturing firms due to indigenisation of defence weapon systems and to 
develop the defence manufacturing ecosystem in India. However separate mention of the 
defence sector is not made in the study since the characteristics are found to be similar to 
other high potential discrete manufacturing.
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Technology adoption is at various stages for 
different verticals and the characteristics of  
potential adopters differ accordingly 

Innovators: Innovators are the first firms to adopt an innovation. Innovators are characterised 
by willingness to take risks, higher education of owner/management, and greater exposure 
to technology by virtue of global exposure (export, FDI). The success or failure of these firms 
play a pivotal role in the decision making of the next group of adopters; the early adopters. 

Early Adopters: This is the second fastest category of individuals who adopt an innovation. 
These individuals have the highest degree of opinion leadership among the other  
adopter categories

Early Majority: Firms in this category adopt a technology innovation after a varying degree 
of time which is significantly longer than the innovators and early adopters

Late Majority: Firms will adopt a technology innovation with a high degree of skepticism and 
after the majority has adopted the innovation

Late Adopters: These firms would be the last to adopt change and would have aversion  
to change agents 

Stages of Technology Adoption

Late Adopters

Late Majority

Early Majority

Early Adopters

Innovators

� Last to adopt change
� Aversion to change agents

� High degree of skepticism

� Adopt after a varying degree
of time

� Second fastest category of
individuals to adopt an innovation.

� Opinion leadership

� First firms to adopt an innovation
� Willingness to take risks
� Higher education of

owner/management
� Exposure to technology

possibly due to of global
exposure (export, FDI)

Technology
Adoption

Time

tInnovator tEarly
Adopters

tEarly
Majority

tLate
Majority

tLate
Adopters

Note: Adapted from the Bass Diffusion Model on the Adoption of new products and Technologies, Diffusion of Innovations Model
Source: Zinnov Analysis

Late
Adopters

Late
Majority

Early
majority

Early
Adopters
Innovators
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Most verticals in India are in the stage  
of early adoption of ICT for core  
business processes

Vertical-wise Adoption Patterns: 

The adoption across certain verticals like auto components, chemical products and electrical 
machinery has been observed to be ahead of the other verticals due to the comparatively 
high technological maturity of these industries. In case of the auto industry, for example, the 
automobile OEMs are fairly advanced and large sized with high levels of adoption. This has 
resulted in a top-down push towards Tier I suppliers who are auto component manufacturers. 
The role of vertical specific associations in pushing the adoption of ICT can be seen in the 
auto components industry.

Solution-wise Adoption Patterns

The most prevalent solutions in the industry are the finance solutions, which have a very high 
degree of adoption. The reason for this high adoption is thought to be thee-pronged. Firstly, the 
solutions are very easily available. Secondly, there is an army of graduates who are qualified 
and trained to use the solutions and finally tax and related compliance requirements mandate 
keeping financial records, which are easier to maintain on a computerised system. 

Late
Adoption

Stage

Late
Majority
Stage

Early
Majority
Stage

Early
Adoption

Stage

Stages of
Technology
Adoption

Auto and Auto Components

16%

34%

34%

16%

Pharma and Chemical Products Food and Beverage
Machinery & Equipment
Fabricated Metal Products

Finance
&

Accounting

Procurement
and Inventory
Management

HRM
&

Payroll

Wood Product and Furniture
Electrical Machinery & Apparatus

Production
and

Design

Quality
and

Compliance

Order
Processing

& CRM

Enterprise
Resource
Planning

Decision
Support
Systems

Textile & Accessories

Current State of ICT Adoption across Verticals

Note: The ranking is among the top 8 verticals based on above parameters. Assumptions:
Source: Zinnov Analysis, Zinnov Survey of Indian Manufacturing Firms in select verticals (2009)
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Criticality of individual business processes 
can be analysed by vertical to determine the 
requirement for ICT solutions

The study has defined a framework for analysing the verticals:

 1. Define a generic workflow which covers all the high level business processes for any 
manufacturing firm

 2. Map ICT solution across the business processes 

 3. Define, using quantitative and qualitative parameters, a measure to evaluate the criticality 
of the business process for a particular vertical

 4. Evaluate the current adoption of ICT across the business processes 

The results from the framework will allow us to evaluate the current state of adoption of ICT and 
the trends that can be seen among firms at a vertical level. The key value of the ICT solutions 
is either providing sustainability or providing growth for the businesses. The solutions mapped 
across the various processes are divided into these two segments based on the value they 
bring to the business.  

Work Flow Analysis Framework

Note: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals. This is not an absolute measure.
Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries

Production
Process

Quality
&

Compliance
Incoming
Inventory

Raw Material
and Input

Sales
and Distribution

Procurement
1 Input cost as part

of gross output for
the industry

2 Subcontracting
complexity

Human Resource
Management

Human resource
costs as part of
gross output

Design
1 Design needs
2 Fluctuation of design

Compliance and
Quality

Compliance
requirements
in industry

Sales and Distribution
1 Export contribution

of industry
2 Customer base

Capital Intensive
Capital invested per firm

ICT Solutions Across Processes

Procurement
Solutions

Procurement
Solutions,
Enterprise
Resource

Planning Solution

Product
Lifecycle

Management,
CAD, CAM, ERP

Quality
Documentation,
Information
Systems

CRM

Technology Adoption Stage (Diffusion Theory) across each solutions as determined by primary interviews will be indicated

Factors/Requirements determining Criticality of Area

Sustainability Growth Sustainability Sustainability Growth

Auto
Components

Chemical
Products

Food &
Beverages

Machinery
& Equipment

Electrical
Machinery Textile Metal

Products
Wood, Gems
& Jewellery

ICT &
Hardware



91

The metrics used to evaluate the criticality of business processes include: 

 1. Procurement:  Manufacturing verticals for which the input cost is a significant part of the 
final product value the procurement and raw material inventory process become critical 
areas; Metric = Input Costs/Gross Output. The procurement complexity is also dependent 
on supplier complexity which depends on the type of sub contracting arrangements and 
number of suppliers. The IT solution in the area of procurement helps a company scale 
up hence is a growth solution for the company

 2. Human Resource Management (HRM): Greater human capital requirements in 
manufacturing increases the criticality of this area; Metric = Labour Costs/Gross Output. 
The IT solution in the area of payroll and HRM is a basic support need for company 
hence, is a sustainability solution for the company 

 3. Design: In some verticals the design and product lifecycle management needs 
fluctuate. In such verticals, these areas become critical for the business and are needed  
for sustainability

 4. Capital Intensive: In capital intensive businesses there is need for greater productivity 
and also centralised information solutions; Metric = Invested Capital/Number of firms; 
Such solutions can help a company scale up their business significantly and hence is a 
growth solution 

 5. Compliance and Quality: Certain manufacturing verticals have greater requirements 
for quality and compliance. Quality related processes become critical in these verticals. 
Depending on the industry, this can be the basic requirements to survive. Hence, this is 
a sustainability solution. However in certain cases where firms meet standards over and 
above the minimum required; this can become a competitive advantage driving growth  

 6. Sales and Distribution: Businesses which have significant exports would have greater 
need for leveraging ICT for marketing and sales since this becomes a critical area; Metric 
= Export Contribution of Manufacturing Vertical. ICT solutions in this area drives the  
top-line growth of the firm

 7. Customer Relationship Management (CRM): Businesses with greater number of 
customers/offerings would need to adopt ICT in this area; Metric = Number of Transactions. 
This drives the growth of the firm

 8. Finance: Finance is taken to be a critical business process across all verticals since it  
is a basic necessity for all firms. There are several compliance requirements like taxation 
laws; governance requirements, etc., which makes it critical to have basic financial 
processes in place. The mandatory nature of this process area makes this a sustainability  
providing solution 
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Procurement is a critical component of the 
work flow in the auto components industry

Overview

Industry Structure

The industry is fragmented with hundreds of small component manufacturers, but the large 
players now have the scale and capability to compete in international markets and meet the 
growing domestic demand. Through collaborating with technically sophisticated overseas 
manufacturers, they have developed the design and manufacturing expertise.

Major Regulatory Changes

Foreign investment rules allow overseas players to establish 100 per cent owned subsidiaries. 
This has helped to integrate India-based manufacturers into the world market and also forced 
domestic players to enhance the quality of their products.

Industry Inflection Point

Auto components market has experienced 5 years of rapid growth, driven by strong growth in 
consumer demand for vehicles, exports and an increasingly supportive regulatory environment. 

Automotive & Auto Components Work Flow

Incoming
Inventory

Raw Material
and Input

ICT Solutions Finance &
Accounting

HRM &
Payroll

Procurement
& Inventory
Management

Designing and
Production

Quality and
Compliance

Order
Processing
and CRM

Sales and
Distribution

Fully
Integrated
Solutions

Technology
Adoption Stage

Criticality of
Process

Production
Process

Final
Quality
Check

Technology Adoption Stage1

1. Technology adoption stage is as per diffusion of technology model based on 26 primary interviews with manufacturing firms in the vertical
2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals. This is not an absolute measure.
Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries
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Late
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The role of large organisations within the industry is crucial in enabling better efficiencies and 
technologies within the value chain of the industry. The industry is very distinctly divided into 
Tier I, Tier II, Tier III suppliers. The business process maturity in each segment is different.

Major Clusters: Delhi-NCR, Mumbai-Pune-Nasik-Aurangabad, Chennai-Bengaluru-Hosur

Process Criticality
 1. Procurement: Basic metals are the key raw material inputs for auto components industry 

and due to rising commodity prices are becoming an increasingly significant part of the total 
cost of goods sold. Hence, solutions with lower procurement costs or reduced inventory 
are of great value to the industry. Subcontracting arrangements are also critical to the 
industry. Complex material flow patterns result in challenges in tracking and optimising 
the supply chain. Hence the introduction of ICT helps in tracking and hence optimising 
and growing the supply chain

 2. Design and Production: Since the auto component industry is an engineering design 
heavy industry, the design requirements are very high. Engineering designs need to be 
modified and prototyped, which require product life cycle management

 3. Quality: Quality is important for auto components industry and parts failure would result 
in material wastage as well as create safety concerns for the final product

Technology Adoption

Compared to other verticals the auto components vertical is well-versed in the adoption of 
technology and IT. The auto companies are themselves very large companies and have already 
adopted ICT as a means to stay competitive with global standards. The auto components 
industry Tier I suppliers have been positively influenced by auto majors to adopt technology 
including ICT for seamless flow of information (See case study: Maruti in Section VII). However, 
Tier II and Tier III suppliers still remain less mature in their business processes and ICT adoption 
(Project Vikas: Study of the Pune Auto Components Cluster)

Case Study

A Pune based auto components manufacturer had the need for an IT system to deal with its 
procurement needs since a large part of the business involved subcontracting. Thus, there 
was a critical need for tracking various parts in different stages of processing. Prior to the  
IT system, there was a limitation to the volume of business that the firm could transact since 
with increasing tracking complexity its losses increased and business transactions were  
slow and lacked accuracy. Adoption of a centralised IT system allowed them to grow their 
business dramatically.
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Auto firms which take up centralised 
systems for full integration derive high 
benefits from the adoption 

The various ICT solutions for business processes can be analysed on a 2 by 2 matrix of 
ICT adoption versus benefits from ICT adoption. The survey has captured these details for 
the various verticals. The size of the bubble is indicative of the firms’ future ICT investment 
plans in the given area (over the next 3 years). Thus the solution can be said to lie in one 
of the four quadrants: 1. High Adoption – High Benefits 2. Low Adoption – High Benefits  
3. Low Adoption – Low Benefits 4. Low Adoption – Low Benefits. This quadrant analysis by 
verticals would also help us determine the awareness intervention that is required as part of 
the recommendations. 

Quadrant Analysis of Auto Components Vertical: 

Finance (High Adoption/High Benefits): Firms in auto sector have been able to adopt finance 
ICT solutions with great benefits.

Procurement (SCM) (Low Adoption/High Benefits): The adoption across critical area of supply 
chain management is currently low. Due to the critical nature of this process for the firms, the 

Size of Bubble indicates Investment potential for ICT by firms hence is an indicator of key areas of investment in the vertical
1. Based on Work Flow Analysis Framework. For solutions not linked to processes the criticality is taken as low
Note: The firm level information is based on 26 primary interviews with manufacturing firms in the vertical
Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009
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adoption rate needs to be much greater. Firms are aware of this and are planning to invest in 
this area in the future.

Design (Low Adoption/High Benefits): The low adoption of design-related ICT solutions limit 
the value of activities that the firms can provide its customers. Greater technology adoption in 
this area would enable firms to move up the value chain and meet the increasingly complex 
and changing design requirements of global clients.

Quality Management (QM) (Low Adoption/Medium Benefits): Firms which have adopted ICT 
around quality management have not been able to leverage it to achieve good returns. Firms 
in this sector have not be able to understand the value brought by QM solutions possibly due 
to lack of sufficient number of successful implementations. 

Full Integration (ERP) (Low Adoption/High Benefits): Firms have been able to leverage ERP 
implementations to better manage their businesses. However, the number of firms that have 
adopted ERP level solutions is very limited. 
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Chemical and pharmaceuticals firms should 
opt for centralised ICT solutions given the 
capital intensive nature of the industry  

Overview

Industry Structure

India produces a bulk of chemical products which majorly comprise either upstream products 
or intermediates, which go into a variety of products like fertilizers, pharmaceuticals, textiles 
and plastics, agrochemicals, paints and dyes.

Major Regulatory Changes

GATT regulations in 2005 has promoted free trade and greater opportunities in the global 
arena. Tariff reduction in the domestic markets have benefited Indian companies with strong 
systems and organised operations.

Industry Inflection Point

Fiscal concessions were granted to small sectors in the mid-eighties leading to establishment 
of large number of units in the Small Scale Industries (SSI) sector

Major Clusters: Ahmedabad, Goa, Pune-Thane, Ghaziabad

Criticality of
Process

Raw Material
and Input

ICT Solutions

Technology
Adoption Stage

Innovators Early
Adopters

Early
Majority

Later
Majority

1. Technology adoption stage is as per diffusion of technology model based on 44 primary interviews with manufacturing firms in the vertical
2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals. This is not an
absolute measure.

Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries
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Process Criticality
 1. Sales and Marketing: A large number of companies are into the export markets hence, 

a lot of the communication activities with clients happen through emails. Business 
development activities for export focused firms often leverage the internet hence the 
criticality of ICT in this area

 2. Quality: Certain sub verticals within the chemical products verticals like pharmaceuticals 
and paints industry have very high requirements for quality due to various compliance 
requirements. Such industries also have strong regulations requiring batch tracking and 
maintenance of required documentation.

For example: (Pharmaceuticals Industry – Sales and Quality Processes)

Conversion of customer from first interaction to final contract is typically a 6-8 month process 
and is centred on the ability to meet quality and compliance requirements. The customer has at 
least two visits and multiple exchange of documentation before the contract can be executed.

Batch Tracking is done and there is a Batch Manufacture Review (BMR) as well as quality 
assurance for in-process quality. The tracking is done through the use of ICT.

Due to the capital intensive nature of the business the requirement for a centralised system is more 
critical. Also being a process industry, many of the firms manufacturing methods are continuous 
and hence, require a good deal of automation and continuous processing and monitoring.

Technology Adoption

Among process industries the adoption of technology including ICT is high in the chemical 
industries. However, there is a disparity in the technology maturity of larger and smaller firms. 
Also, the adoption patterns are different for various sub verticals within the larger vertical of 
Chemical products since the requirements of each sub vertical is disparate.

Case Study

A Gujarat-based pharmaceuticals manufacturer requires extensive documentation due to 
compliance and regulatory norms of the industry. Currently they are using a great deal of paper 
work to meet their needs. They extensively use advanced spreadsheet functionalities to meet 
the compliance needs of the industry.

Another Gujarat-based small sized paints manufacturer, though reluctant to use ICT in other 
areas, is willing to invest in quality related areas. ICT in quality areas has become the standard 
in the industry and they have invested in hardware and software for their colour matching tools, 
following various customer complaints in the past. 
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Early adopter firms within the chemical 
products sector have adopted and benefited 
from centralised ICT systems 

Quadrant Analysis of Chemical Products Vertical: 

Finance (High Adoption/High Medium Benefits): Adoption of finance solutions is not at all 
pervasive and there is a need to increase the penetration of basic finance solutions further, 
given the high over all potential of the industry.

Quality Management (QM) (Medium Adoption/Medium Benefits): The comparative higher 
adoption of ICT for quality management has not been successfully leveraged by firms.

Full Integration (ERP) (Low Adoption/High Benefits): Expectedly, mature firms that have 
adopted fully centralised solutions in this industry have been able to derive high benefits from 
the same. The number of implementations though low is comparatively higher than other 
manufacturing verticals.
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Firms in the food and beverages industry 
are using ICT solutions to manage critical 
quality requirements…

Overview

Industry Structure

India is among the world’s major producer of food, and produces over 600 million tonnes 
of food products every year and has a huge potential. This sector contributes to around  
22 per cent of India’s GDP.

Major Regulatory Changes

Agro-based 100 per cent export oriented units allowed sale up to 50 per cent in domestic 
tariff area. The export earnings are exempted from corporate tax and all processed fruits  
and vegetables products exempted from Central Excise Duty. There is a tax exemption on 
agro-processing units and full exemption of excise duty on dairy machines. 

Industry Inflection Point

With the changing life styles of the consumers and rising disposable income the market for 
branded foods is growing at a healthy 10 to 15 per cent.
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2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals. This is not an absolute measure.
Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries
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The unorganised, small players account for more than 75 per cent of the industry output in 
volume terms and 50 per cent in value terms. There are very few large Indian Food Brands 
with global presence.

Major Clusters: Nagpur, Indore, Jaipur

Nature of Industry

Food and beverages industry has a critical workflow, which has to be very much in line with 
supply and demand, also taking care of one of the most stringent regulations in the manufacturing 
industry. The production is done in batches to ensure and track the outgoing quality. Quality 
department is very important to have real time monitoring, control and performance of receiving 
raw material and specially packing process. In the industry, raw material is mostly perishable 
and so planning need to be done about transportation and flow of material in proper and desired 
way. Also demand forecasting, planning and execution is very crucial in this industry.

Inside the factory, the major critical part is quality monitoring, quality check starts right from 
the receipt of raw material. Warehouse management is important since it takes care of the 
proper time of delivery, given the perishable nature of the products. 

Process Criticality

Quality: Maintenance of batch tracking with backward linkages through supply chain is required. 
Such requirements can be complied with more easily with the use of ICT solutions.

Customer Relationship Management: The customer base for food and beverage industry 
is fragmented, hence there is a need to keep track of multiple customers and their varying 
demands. Using of ICT solutions enable tracking orders and also allows some degree of 
predictability to the variable patterns of customers.

Sales and Distribution: Food and beverage is an export-oriented industry and hence, firms 
in the vertical can leverage ICT for communications with existing clients as well as conduct 
business development activities. Warehouse management solutions also become important 
due to the nature of the industry.

Case Study

A food and beverage firm in Karnataka has been able to utilise IT to reduce its response time 
to market. They have also been able to strengthen internal processes and eliminate leakages. 
The firm was in a growth phase and understood the importance of ICT infrastructure in enabling 
greater scale of operations. The adoption of ICT brought down management reporting time from 
10-15 days after month end to 1 day and boosted productivity by 15 per cent by integrating 
production and order management.
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...and are able to get high benefits in quality 
related ICT deployment 

Quadrant Analysis of Food and Beverages Vertical: 

Finance (High Adoption/High Benefits): Firms have been able to leverage finance solutions. 
However, the adoption of such solutions is lower than that of other verticals. 

Quality Management (QM) (Medium Adoption/High Benefits): Food and beverages vertical 
has leveraged ICT solutions to meet the quality requirements of the industry. This area remains 
an area of future investments for the companies.  

CRM  (Low Medium Adoption/Medium Benefits): The adopters of the technology have not 
been able to satisfactorily benefit from the same, thus limiting further adoption. 
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Design is critical to the machinery & 
equipment industry and there is significant 
adoption of design-related ICT solutions

Overview

Industry Structure

India is one of the largest exporters of machinery pertaining to light and heavy engineering 
equipments, bulk capital equipments for fertilizer industry, power projects, cement industry, 
petrochemical manufacturing units, mining equipments, and steel industry.

Major Clusters: Parwanoo, Batala, Pune, Ludhiana, Coimbatore

Nature of Industry

Machinery and Equipment is a precision driven industry and people within the industry are 
well-versed in technical matters. The extent of ICT usage varies as per the size of the firm. 
However, their understanding of technical (engineering) matters is high and the business 
owner is often a very technically educated person. For industries like machine tooling, the 
number of parts which go into making a single machine like a CNC Machine is many and 
inventory management becomes very critical. Tracking each part is also essential for after 
sales servicing and support.
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1. Technology adoption stage is as per diffusion of technology model based on 54 primary interviews with manufacturing firms in the vertical
2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals. This is not an absolute measure.
Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries
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Process Criticality
 1. Procurement: The cost of raw material, which is predominantly basic metals, is a 

high proportion of the total value of finished goods. The industry also leverages on 
subcontracting arrangements to create value hence, supply chain solutions which allow 
businesses to scale up by optimising such operations become critical to the industry.

 2. Design and Production: The machinery and equipment industry is design driven and 
has complex design requirements. The management of product lifecycle also is critical.

 3. Quality: Due to the high costs of final product, quality of each individual part becomes 
critical and tracking the same can be enabled by the use of ICT solutions

Case Study

A small sized firm in Peenya Cluster was unable to find an IT solutions provider who was 
willing to service their requirements. The local IT providers they contacted were not reliable 
and disappeared after they collected the initial deposits. The firm had the realisation that they 
needed IT to scale up their business but were seriously hampered by the unavailability of a 
solution which fits their needs. As a result they went about creating their own IT solution for 
their specific need. 

Now using the solution, they have integrated their operations fully, since their solution is fully 
customised to their needs. In addition, this solution meets all the procurement (parts tracking) 
and quality process requirements of the industry.
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ICT across processes which are critical has 
resulted in high benefits for adopters 

Quadrant Analysis of Machinery and Equipments Vertical: 

Finance (Medium Adoption High/Medium Benefits): Adoption of finance solutions is not at all 
pervasive and there is a need to increase the penetration of basic finance solutions further 
given the high over all potential of the industry

Procurement (SCM) (Low Medium Adoption/High Medium Benefits): Firms have adopted 
solutions in supply chain and have derived benefits from the same. However greater adoption 
is required in this area

Design (Low Adoption High/Benefits): Early adopter firms have been able to leverage the 
technology adopted and gain great benefits in this area. The number of firms adopting 
technology in this areas is low for the vertical given the technology adoption in other areas of 
this industry. Firms are looking at investing further in this area to continue deriving benefits 
in this area

Quality Management (QM) (Low Medium Adoption/High Medium Benefits): QM solutions have 
been adopted by quite a few firms possibly due to customer requirements. Firms continue to 
look at investing in this area. 
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Meeting global quality standards for design is a 
must for the electrical machinery industry

Overview

The small and medium size sectors have a significant presence in the electrical machinery 
industry, with an estimated share of around 35 per cent. The electrical machinery industry in 
India is highly fragmented. This sector in India primarily caters to the power sector and is poised 
for growth in view of the government’s thrust on the power and construction industries. 

Major Clusters: Gurgaon, Jaipur, Ghaziabad

Process Criticality

Design and Production: Electrical designs are complex and solutions can ease the process 
of design

Quality: Quality is critical for industry since safety is of high concern in electrical equipment. 
Various standards compliances are required to be competitive in the market.
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Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries
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Customer Relationship Management: The number of customers and suppliers who are 
serviced by a single firm would be many in number. This increases the complexity of managing 
customer relationships

Case Study

A private limited electrical machinery firm in Rajasthan adopted a hosted ERP solution in 
2006 and was able to achieve real -time control over costs – from quotation to delivery, 
reduce wastage/rework and enable a platform for growth in revenue with minimal  
additional overheads. 

The major challenge for the company during this phase included having to define, 
formalise and realign its business processes and training of operational, supervisory and 
management teams
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A large number of  firms have had moderate 
success with ICT implementation across 
critical quality-related areas

Quadrant Analysis of Electrical Machinery Vertical: 

Design (Medium Adoption/High Medium Benefits): The number of adopters of PLM technologies 

are comparatively high in the electrical vertical.

Quality Management (QM) (High Medium Adoption/High Medium Benefits): The penetration 

of quality management solutions in this sector is relatively high and there are enough 

benefits being accrued to the adopting firms. This area remains a focus areas for firms’ future  

ICT investments.

CRM (Medium Adoption/High Medium Benefits): Firms have adopted this technology and have 

benefited from the same.

Full Integration (ERP) (Low Medium Adoption/Medium Benefits): The firms in electrical vertical 

have adopted ERP solutions in greater numbers. However, they have had mixed results. 

Future investments in this areas could have grown faster if there were greater benefits for 

adopting firms.
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Textile firms can use solutions for critical 
areas like human resources planning and 
customer relationship management

Overview

Industry Structure

The industry is fragmented with only a few large, and numerous small and medium companies. 
Domestic players lack a global presence despite being cost-competitive due to input factor 
advantages (raw material availability, low-cost manpower). India is emerging as a sourcing 
hub for many international labels and major retailers.

Nature of Industry Value Chain

Knitting: Knitting is a single stage process which converts the yarn into knitted fabric. This 
process is mostly subcontracted to knitters.

Processing: Processing consists of three main sub-processes; pre-treatment, dyeing and finishing. 
The entire production process is a series of chemical processes performed as batch jobs.

Garmenting: Garmenting is the final stage in the entire production process and comprises 
of many sub-processes like rotary printing, cutting, chest printing, embroidery, machining and 
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stitching, trimming, ironing and packaging. Many of these sub-processes are manual intensive 
and do not have much scope for automation.

Process Criticality
 1. Sales and Marketing: The textile vertical is greatly export-oriented hence can leverage 

ICT in increasing export and business development activities.

 2. Customer Relationship Management: Customers are large in numbers and quick and 
transparent flow of information between client and firms is critical for the success of firms. 
The design requirements from clients are transmitted via ICT and textile designs have 
short product lifecycles hence there is a need to be quick in keeping up with the changing 
requirements of customers. Due to such short fashion cycles areas of merchandise 
management become critical.

 3. HRM and Payroll: Compared to other verticals the textile sector is more labour intensive 
and hence this area becomes more critical.

Case Study

A textile firm in Salem has been able to make very economical use of ICT. They use it for 
generating reports, such as the delivery reports, cross-checking rates, etc. They have a locally 
developed ERP package in place which is used for purchase entry, sales, stocks, in-voices 
entry and management. IT enablement makes it easy to take out any purchase order number 
and see what has been done with the product over years and get results easily even if the 
product is 5-10 years old. Cross checking possibility minimises mistakes. IT is largely used 
for business process optimisation.

Another textile MSME with retail presence in multiple Tier I locations was able leverage  
ICT to gain real-time control over the multiple retail outlets and reduce supply-chain  
lead-times/inventory.
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Firms in the textile vertical are significantly 
behind firms in other sectors in deriving 
benefits from ICT adoption

Quadrant Analysis of Textiles Vertical: 

Finance (High Adoption/High Medium Benefits): Finance remains one of the key areas of ICT 
investments for Textile firms. 

Design (Low Medium Adoption/Medium Benefits): Many firms have been unable to benefit 
from adoption of solutions in PLM and design. This would limit other firms from adopting similar 
ICT solutions. 

Quality (Medium Adoption/Medium Benefits): The success rate of adopters of quality 
management solutions is poor compared to other verticals. However, firms are looking at 
making investments in this area. 

CRM (Low Adoption/Low Benefits): The low benefits from CRM solutions have to be rectified 
to get greater adoption. 
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Indian metal products industry can use ICT 
for marketing and sales to procure domestic 
and export orders

Overview

This industry has a large number of number of factories and workers employed. The industry 
has a very large number of firms producing a wide range of metal components and parts. Due its 
labour intensive nature, the industry employs a very large number of people. The Indian forging 
industry still remains highly fragmented, with approximately 400 units (out of which only 9-10 
are large units scattered all over India). Hence, SMEs form the backbone of the industry. 

The organised sector accounts for about 65 to 70 per cent of the total forging production in the 
country, while unorganised players (typically tier 3-4 manufacturers) cater mainly to job work 
and the replacement market. Technology development allows some of these firms to cater 
to a diverse market. The diversity of customers is one of the factors preventing consolidation 
within the industry.

Industry Structure

Very few large companies, mostly Public Sector Enterprises (PSEs) at the top of the pyramid, 
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followed by a large number of SMEs. The industry is highly fragmented, but over the last few 
years, it has been going through significant structural changes.

Industry Inflection point

Surge in the automotive industry, machinery and equipment industry, electronic equipment 
industry and electrical machinery industry has increased domestic demand for fabricated metal 
products tremendously.  

Major Clusters: Tiruchirapalli, Howrah, Rajkot, Bokaro

Process Criticality
 1. Procurement: The cost of raw material in the form of basic metals is very high compared 

to the value of the final product. Thus the firms can add a lot of value and greatly improve 
their operating margins by reducing their procurement costs or increasing inventory 
turnover. Variability of raw material prices is a major concern for the industry.

 2. Design: Optimising of design can help reduce raw material wastage as well as meet 
requirements of increasingly complex products thus increasing the value that the firm 
can provide.

 3. Sales and Marketing: The key to the growth of the vertical is to integrate themselves 
into the global supply chain. ICT is required for firms to tap distant market and service 
varied client requirements.

Case Study

A MSME in the North Eastern part of India in the metal products industry was able to use ICT 
for business development by participating in e-Tendering for projects by public companies. 
They also improved management decision making by better access to information including 
financial transactions. The firm also use ICT for e-Filing of their returns reducing business and 
government transaction time and costs.
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Metal products firms using ICT for design 
have benefited by being able to meet the 
changing design requirements 

Quadrant Analysis of Metal Products Vertical: 
 1. Finance (High Medium Adoption/High Benefits): Firms in metal product industry are 

favourably placed in terms of benefiting from financial solutions adopted. 

 2. Design (Low Medium Adoption/High Medium Benefits): The early adopters of design and 
PLM technologies have derived good benefits from the same. There is a need for greater 
adoption by firms, which is currently restricted by high costs of solutions.

 3. Procurement (SCM) (Low Medium Adoption/High Medium Benefits): There has to be 
greater adoption of ICT across this area since it is critical for the industry. 

 4. Quality Management (QM)(Low Medium Adoption/Medium Benefits): Benefits are clearly 
visible for companies in this area hence limits greater adoption. Firms are willing to invest 
in this area in the future.
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Early adopters in the wood industry have 
leveraged ICT in human resource and 
workforce planning

Overview

Industry Structure

The furniture industry remains a predominantly unorganised sector and handicraft production 
accounts for about 85 per cent of the furniture production in India.  

Major Regulatory Changes

The excise duty for furniture industry was reduced to 16 per cent on all wood based products 
and import duty on logs was reduced to 5 per cent.

Nature of Industry

The firm owner or craftsman typically owns a store, where he would retail manufactured or 
imported items.

Wood & Wood Products Work Flow

ICT Solutions

Technology
Adoption Stage

Criticality of
Process

Innovators Early
Adopters

Early
Majority

Later
Majority

1. Technology adoption stage is as per diffusion of technology model based on 69 primary interviews with manufacturing firms in the vertical
2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals. This is not an absolute measure.
Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries
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Process Criticality 
 1. HRM: Cost of human resources is a large component of the industry’s gross inputs hence, 

the potential to optimise this area using ICT is high.

 2. Design: Design requirements keep changing in this industry and hence, is a critical 
area.

 3. Sales and Distribution: Business development activities can be improved through usage 
of ICT in both domestic and foreign markets.
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Wood and wood products firms have been 
able to use ICT beneficially in the HRM and 
supply chain areas

Quadrant Analysis of Wood and Wood Products Vertical: 

Finance (High Adoption/High Benefits): Firms have benefited from adoption of finance 
solutions. However, the adoption of finance solutions is lower, compared to other higher 
potential verticals. 

HRM (Low Medium adoption/High Medium Benefits): Firms which have adopted HRM solutions 
are able to leverage the same. 

Procurement (SCM) (Low Medium Adoption/High Benefits): Though not a very critical area 
compared to other verticals, the firms in this vertical, which have adopted SCM solutions, have 
benefited from the same. 

Quality Management (QM) (Medium Adoption/Medium Benefits): Firms are keen on investing 
in ICT in this area. However, current adopters have not been able to reap great benefits from 
the same.

Wood & Wood Products

Low

High

Perceived
Benefits of

ICT
Adoption

Low

Communication

FinancePayroll & HRM
SCM

Quality
Management

Design

Full Integration

CRM

HighCurrent ICT Adoption

Collaboration

Size of Bubble indicates Investment potential for ICT by firms hence is an indicator of key areas of investment in the vertical.
1. Based on Work Flow Analysis Framework. For solutions not linked to processes the criticality is taken as low
Note: The firm level information is based on 69 primary interviews with manufacturing firms in the vertical
Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009
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ICT solutions for design are being used 
effectively by some firms, but there is a need 
to create more awareness 

Overview

The domestic revenues of ICT hardware industry has been growing at a CAGR of 30 per cent 
over the last 4 years with signs of increased growth of 44 per cent in the last year. The total 
PC (notebooks and desktop) sales have been growing at a CAGR of 26 per cent over the last 
6 years. Notebooks sales have grown at a CAGR of 104 per cent for the same period. Server 
sales have grown at a CAGR of 17 per cent and printer sales at a CAGR of 13 per cent in the 
last 6 years. There are large scale domestic manufacturers like HCL, Zenith, Sahara, TVS, 
etc. who compete very strongly with foreign heavyweights

Process Criticality
 1. Design and Production: Designing of IT hardware products is a technical area requiring 

technology support including ICT

 2. Customer Relationship Management: The number of customers is large and hence 
the required ICT support to scale up operations. The high investment involved per firm 
indicates that centralised solutions would be beneficial to firms.

ICT Solutions

Technology
Adoption Stage

Criticality of
Process

Innovators Early
Adopters

Early
Majority

Later
Majority

1. Technology adoption stage is as per diffusion of technology model based on 28 primary interviews with manufacturing firms in the vertical
2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals. This is not an absolute measure.
Source:Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries
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ICT & hardware manufacturing industry 
needs role models for fully integrated 
solutions

Quadrant Analysis of ICT and Hardware Vertical: 

Design: (Low Adoption/High Benefits): Firms that have adopted PLM solutions have been 
able to derive benefits from the same. Firms are looking to invest in PLM areas in the future. 

CRM (Low Medium Adoption/High Benefits): Firms have benefited by the susage of ICT 
solutions. This remains an area of further ICT investment. 

Full Integration (ERP) (Low Adoption/Low Benefits): Firms have not been able to leverage the 
ERP implementations. This would reduce the spread of this technology within the industry.
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Communication
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SCM
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Management

Design

Full Integration

CRM

HighCurrent ICT Adoption

Collaboration

Size of Bubble indicates Investment potential for ICT by firms hence is an indicator of key areas of investment in the vertical.
1. Based on Work Flow Analysis Framework. For solutions not linked to processes the criticality is taken as low
Note: The firm level information is based on 28 primary interviews with manufacturing firms in the vertical
Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009
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For a long time, India has been attracting major focus due to its ICT industry, which is 
predominantly export-oriented. India is also home to a large number of MSMEs that have 
unique business practices and are increasingly finding difficulties to remain competitive in 
the global landscape. There is a growing awareness among MSMEs about ICT solutions and 
benefits associated with them. This has also resulted in increasing adoption of ICT solutions, 
which has contributed to the growing domestic ICT market. In this section, efforts have been 
made to understand the current status of market from the technology providers’ perspective. 

The large market opportunity presented by Indian MSMEs have attracted both domestic and 
global technology providers towards them. However, most of these companies are still wary 
about making significant investments due to the lack of success stories. Many of them are 
still trying various experiments to assess the opportunity before taking the big leap. Emerging 
technologies such as remote hosting promise huge potential for the MSMEs provided concerns 
around data security and connectivity are resolved on priority. Several innovative business 
models such as “try and buy”, “pay as you go”, “buy as you go” are also being provided by 
technology providers to help increase affordability of solutions as well as enable the MSMEs 
to take well-informed decisions about ICT adoption.

There are several challenges being faced by technology providers which needs to be addressed 
in order to facilitate an ecosystem for increased ICT adoption. The challenges have been 
categorised by the major segments – hardware, software, and services. The hardware segment 
is plagued by the inverted duty structure and high cost of infrastructure while the software 
segment has to face issues such as complexity of implementation, high levels of piracy and 
lack of local language interface. There is also a dearth of qualified and trained service providers 
for various services such as system implementation, support and maintenance, etc.

Chapter Summary

Chapter Summary
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Domestic IT market has been growing at a 
steady pace with hardware capturing the 
largest share

The domestic IT market has grown at a Compound Annual Growth Rate (CAGR) of  
25 per cent and was estimated to be worth USD 23 billion in the year 2009. The hardware 
segment dominated this market with around half the share while the IT services segment 
captured more than a third of the share. Both these segments have been growing at similar 
rates except for the year 2009 in which the hardware segment grew by only 2.6 per cent while 
the IT services segment grew by around 5 per cent. The smallest segment was engineering 
services and R&D and software products. This segment has also been growing slower than 
the other two.

The domestic IT market has immense growth potential due to the large number of MSMEs 
and the increasing focus on technology providers.

Domestic IT Market Landscape

Source: NASSCOM Strategic Review 2009
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Global and domestic technology providers 
are trying to build a strong foothold in India 
by focusing on the MSME requirements

India is home to a large number of MSMEs and continues to attract focus among both domestic 
and global technology providers. However, most of the large technology providers are in the 
“wait and watch” mode as there have been no major success stories so far. It is mainly the 
small local IT providers and few mid-sized domestic technology providers that cater to the 
requirements of MSMEs. These providers need to scale their businesses to be able to reach 
out to a much larger base of MSMEs.

The very large global technology providers are in the experimental stage of identifying needs 
and assessing market opportunities for these needs. The large domestic technology providers, 
which earn a major portion of their revenue from export opportunities, are gradually diverting 
their attention to the domestic market.

Market focus for Technology Providers

Global
Market

Domestic
Market

Enterprises MSME

Source: Zinnov Analysis
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Large domestic
technology
providers

Large domestic
technology
providers
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technology
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Very large
global
technology
providers with
end-to-end
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Several innovative business models are 
being explored by technology providers to 
increase their market penetration

There are several ongoing initiatives being experimented by the technology providers to attract 
ICT investments by MSMEs. Most popular among these are the innovative business models 
such as “try and buy”, “pay as you go”, and “buy as you go”. These business models help 
MSMEs to evaluate the best-fit solutions without making huge upfront investments and also 
scale the ICT adoption as and when the need arises. 

Emergence of New Business Models

Try and Buy

Pay as You Go

Tiered Approach

• “Try and buy” allows customers to adopt a solution and evaluate its features before making
the purchase

• This allows users to identify the best fit solution available in the market and also enables
informed decision making

• “Pay as you go” makes way for increased affordability

• This also helps users to scale up their ICT adoption in a phased manner

• License costs are spread across the usage period so that flexible payment options can be

• “Buy as you go” is the modular and tiered approach for software adoption by MSMEs

• Software providers create tiers of solution that can be adopted in a phased manner

• Prospective buyers can then evaluate their critical business requirements and accordingly
adopt ICT

I

II

III

Source: Zinnov Analysis



128

Remote hosting is an emerging technology 
that has immense potential to address 
unique requirements of MSMEs

Most MSMEs restrain from adopting core ICT solutions due to the huge upfront investments 
required for the same. There have been several technology initiatives to reduce the total cost 
of ownership associated with ICT adoption. Most significant among these is the emerging 
technology of remote hosting. 

Remote hosting is a technology which involves deployment of computing infrastructure on the 
internet and delivering the application to users through web browser. This reduces the need 
for on-premises infrastructure such as database and application servers and eliminates the 
need for support. Also, since the application and computing space is leased and delivered to 
the user on-demand, it helps optimise the resources and amortises the cost over the entire 
user base. 

Remote hosting of solution holds immense potential to address the affordability constraints and 
meet the MSME requirements. However, there are few concerns which need to be resolved in 
order to realise the potential being promised by remote hosting. These would be providing high 
degree of customisation within the solutions so that the unique requirements of MSMEs can 
be met. Other requirements such as facilitating data backup and providing offline functionality 
also need to be addressed by technology providers.

Remote Hosting of ICT Solutions

� Remote hosting involves deployment of database and applications on remote servers and delivering it over
the internet

� Eliminates upfront investments on ICT adoption and spreads it across the usage period and frees up capital for
manufacturing MSMEs

Benefits of Remote Hosting
Reduced cost of ownership since infrastructure
costs are optimised across the customer base

Customer Requirements
There is a need to incorporate some of the below
features in order to attract large customer base

Cost
Amortisation

Scalability

Flexibility

Customization

Data Backup

Offline
Functionality

� Upfront investments on
infrastructure, technology, and
support are amortised

� Pay per usage helps in scaling
the user base as and when the

� Users can access the
information from any internet

� It should provide high degree
of customisation by allowing
users to choose their set of
tasks and features

� Users should be able to take
a backup of their data on
local premises

� When network is not available,
an offline working session should
be provided

Source: Zinnov Analysis
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However, technology vendors have to face 
several challenges such as lack of last mile 
connectivity and high cost structure

Hardware manufacturing firms face challenges such as inverted duty structure and high cost of 
infrastructure which results in high cost of operations and higher cost of products. The inverted 
duty structure has also reduced the competitiveness of domestic manufacturers. 

Software product companies have high cost structures that are inherent to the industry which 
has led to high cost of sales and lack of effective channels to reach the MSMEs. There are high 
levels of piracy which restricts revenue and thereby investments in research and development 
activities. As a result, the solutions are not scalable and require significant support and 
maintenance which further increases the total cost of ownership. Also, most of the solutions 
are only available with English as the language interface and most of the workforce in the 
MSMEs are unable to read, write or speak in English.

There is a dearth of system integrators and service providers with the required technical expertise 
which has resulted in higher cost of deployment and increased number of implementation 
failures. Most of the service providers have traditional business models for support which is 
not a scalable option for India, which has large number of MSMEs.

Technology Challenges

Source: Zinnov Analysis

Impact

• High prices of solutions

• Lack of scalable solutions

• Lack of local language

• High cost of support
and maintenance

Challenges

• Inverted duty structure

• High cost of infrastructure
(Power, Finance, etc.)

Challenges

• High cost structures

• Lack of last mile
connectivity

• High piracy levels

Challenges

• Lack of system
integrators

• Lack of technical
expertise

Impact

• High cost of operations

• Reduced competitiveness

Impact

• Increased cost of
deployment

• Lack of scalable
support model

Lack of collaborative
approach among the three
arms of ICT ecosystem has
resulted in weaker adoption
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Increasing demand for hardware and 
electronic goods may not be met by  
domestic manufacturing

In 2004, India produced around USD 11.25 billion of manufactured hardware as compared 
to Thailand’s production of USD 51.0 billion, South Korea’s USD 103.0 billion and Taiwan’s 
USD 22.0 billion. China is way ahead of India in the high-tech manufacturing domain with  
14.6 per cent share of global production as compared to India’s share of 0.7 per cent only. 
India’s production barely doubled in 2004 from USD 6.3 billion in 1999, while China was able 
to nearly triple its production from USD 77 billion to USD 210 billion during the same period.

India would need mobile telephones, desktops and laptops worth INR 20,000 crore by  
2011-12. The demand has enough potential to generate employment opportunities for  
25 million people provided all of it is manufactured domestically. In the current scenario, 
only 10 per cent of this demand can be met by domestic manufacturing while the remaining  
90 per cent of input components will have to be imported.

Local products cost more than imported substitutes due to the inverted duty structure. The 
duty structure for electronics hardware and IT industry consist of 12 per cent Value Added 
Tax (VAT), 8 per cent excise duty in most of cases, 4 per cent of goods and service tax and 
another 2 per cent of central sales tax. Other local levies on top of these duties subject the 
manufactured goods to almost 30 per cent taxation. 

Hardware Manufacturing across Competing Economies

Hardware Software Services

Source: ASSOCHAM, ELCINA
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90 per cent input components are expected
to be imported due to inverted duty structure
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Domestic manufacturers end up paying 
more duties while traders are able to sell the 
imported goods at much cheaper prices

Local manufacturers have to bear the brunt of paying excise duties on the market retail price, 
which includes several transactional expenses incurred for logistics and distribution. On the 
other hand, many of import inputs have zero duty while other imported goods attract only custom 
duty and countervailing duty on import price. Imported goods have additional advantages 
such as single incidence of tax whereas domestic goods manufactured in a state and sold 
throughout India are subject to cascading duty such as Central Sales Tax (CST) plus Value 
Added Tax (VAT) or its equivalent. 

Inverted Duty Structure

Source: ASSOCHAM
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• Competing economies such as Thailand, Malaysia, Singapore, Taiwan and South Korea on an average have
indirect tax levels as low as 5 to 7 per cent. VAT is low and anyway does not exceed 10 per cent.
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Existing software solutions are complex 
to adopt and predominantly available in 
English language versions

The software solutions currently available are cumbersome to adopt and bring high levels of 
complexity for MSMEs. Many of these solutions need extensive analysis of existing business 
processes for customisation and implementation. There is also a high requirement for constant 
support during usage which increases the cost of ownership for users. 

High levels of piracy for ICT solutions within the country also restrain the revenue for software 
providers, which has a direct impact on the Research and Development (R&D) investments 
that they can afford. As a result, the overall cost of adoption increases.

Most of the workforce in the MSMEs are non-English speaking population and are unable to 
use majority of ICT solutions available in India. This is because the solutions are not available 
in local language interface.

Software Constraints

Complexity involved in
Software Adoption

� Current solutions are
complex in nature and pose
challenges across the value
chain of adoption
� Implementation ->

Usage -> Support ->

Lack of software solutions in
local language

� Most of the manufacturing labour
are rural migrants who are
predominantly non-English
speaking population

� They need software that is
intuitive and provides vernacular
languages as a mode of interface

� Major economies of Asia such as
Japan, China, Republic of Korea
have been able to push
development of software
solutions in local languages and
have influenced greater adoption
of ICT solutions

Piracy restricts development of domestic market

� Piracy is a constraint that impacts investment on
software development due to lost market opportunity

� Piracy rates are as high as 70 per cent for most
software

Constraints
for Software

Adoption

Source: Zinnov Analysis

Hardware Software Services
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Dearth of system implementers has  
led to the last mile disconnect for core  
ICT solutions

There is a lack of skilled and qualified system implementers who can cater to the requirements 
of MSMEs. Core ICT adoption requires detailed understanding of existing business processes 
to be able to customise the available solutions. The solutions often need computing of huge 
sets of data points by multiple resources simultaneously. The design and implementation of 
such solutions require highly qualified and trained system implementers.

The low levels of adoption for core ICT solutions can also be attributed to the lack of system 
implementers. There are also high numbers of implementation failures among MSMEs, which 
are due to poor quality of implementation done by inexperienced personnel.

Lack of Qualified System Implementers

Enterprise Software
Application Architecture

High Complexity of System
Implementation

• Implementation of enterprise
applications is a complex task
since it involves integration between
hardware, middleware and
software systems

• System implementers need to have
a thorough understanding of various
technical aspects such as:

• Database design

• Application design

• Delivery mechanism

• Integration of the above

• Besides technical understanding,
system implementers also need
to have knowledge of the
business processes

Impact on ICT Adoption within
MSMEs

• Lack of system implementers at
the MSME segment has restricted
adoption of higher level ICT
solutions (level 3 and above)

• System implementation is usually
done by inexperienced personnel
which leads to failure

• Transition from standalone to
enterprise applications results
in loss of data, data redundancy,
and increased error across
business processes

Database Server

Application Server

Client Delivery

Source: Zinnov Analysis

Hardware Software Services
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Remote hosting as a delivery  
mechanism has potential to drive IT 
adoption across MSMEs

Remote computing is an emerging technology in which the entire computing infrastructure 
is hosted on the internet (cloud) and users can access the applications through a  
web browser. 

The huge potential offered by cloud computing platforms can be used to address the 
requirements of MSMEs, provided demand side concerns and supply side challenges are 
taken care of.

Demand side concerns

While remote hosting is a growing technology with
huge potential of addressing the MSME requirements,
there are few concerns that need to be resolved for
higher uptake

• Critical data resides on datacentres outside the user
premises and raises security concerns

Data
Security

Data
Loss

Continued
Connectivity

• Solutions are
developed on specific
platforms and data
might not be
transferrable to
other platforms

• Information cannot be
accessed offline during
network outage

Remote hosting is able to leverage technology
advancement in internet (Web 2.0, SOA, etc.) to
deliver solutions at reduced costs. However, there
are few challenges that need to be addressed by
technology vendors

• High cost of sales – Indian MSMEs are used to
traditional sales approach, which involves the sales
personnel visiting the customer premises and
making the sales pitch

• Contract structuring – MSMEs have unique business
practices and hence, need high levels of
customisation. This complicates the process of
structuring individual contracts

• Low broadband penetration – Less than 10 per cent
of MSMEs have high speed internet, which restricts
the target audience for hosted solutions

Supply side challenges

Source: Zinnov Analysis

Concerns around Remote Hosting
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Manufacturing in India is spread over a very large geographic area with various contours 
having distinctly different characteristics. The nature of infrastructure and policy is greatly 
enabled by the states and these are analysed in the study. The performance of the individual 
firm is dependent on the regional ecosystem within which the firm operates hence the need to 
understand the state manufacturing landscape, infrastructure and policies. Various states have 
been analysed for their performance on manufacturing growth and the success in enabling 
industry by means of infrastructure (greater focus on ICT) and policy (Industrial, Education, 
ICT policies). The study evolved a methodology to measure the manufacturing growth through 
a composite index, which accounts for growth in output, value added, number of units and 
employment generated. 

The Infrastructure and Policy Index has been evolved to incorporate major heads including 
investment climate, state of e-Governance and educational development. This analysis reveals 
states like Maharashtra, Tamil Nadu, Gujarat and Karnataka fare well on infrastructure and 
policy index and are the major industrialised states in the country. An overview of manufacturing, 
infrastructure and policy of various states is included as part of the study to understand the 
contours of manufacturing within the country. 

Chapter Summary

Chapter Summary
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Manufacturing in India is spread 
across states with varying levels of ICT 
infrastructure and policy readiness

Given the geographic diversity of India, cluster level analysis is important for developing a 
roadmap for sustainable development of manufacturing in India. Thus to reach the firm level 
at the final stage it is important to have the cluster development programmes. 

It is an accepted fact that the state of cluster development in India is an area of strength in 
comparison to other global peers. Hence to improve competitiveness in manufacturing by 
increasing the adoption of ICT, India has to leverage its existing strengths. The existing cluster 
development channels would allow for ICT-specific actions and programmes to reach the firm 
level through the cluster associations and other stakeholders.

 

 

 

Cluster Dispersion

Uttar Pardesh 131 157 288
Karnataka 126 55 181

State/ Territory Registered
Clusters(1)

Unregistered
Clusters(2) Total

Kerala 149 17 166
Tamil Nadu 131 28 159
Madhya Pradesh 91 64 155
Andhra Pradesh 71 79 150
Bihar 54 85 139
Maharashtra 74 42 116
Gujarat 106 9 115
West Bengal 36 62 98
Punjab 67 12 79
Rajasthan 38 31 69
Orissa 4 57 61
Chhattisgarh 24 18 42
Haryana 38 2 40
Jharkhand 15 21 36
Assam 8 24 32
Himachal Pradesh 20 10 30
Jammu & Kashmir 13 13 26

Manipur 4 13 17

Chandigarh 1 3 4
Meghalaya 1 3 4
Nagaland NA 3 3
Mizoram 1 NA 1

Uttaranchal 17 NA 17

Delhi 2 10 12

1222 818 2040

26

30
17

288
139

36 98

61
42

155

89

40
83

12

115

116

150

181

159
166

1
17

32
4

Legend
No of clusters

200+
100-200
50-100
0-50

Total = 2040

(1) A district having 100 or more registered MSME units that were engaged in manufacturing the same product are considered as a cluster
(2) District having an estimated number of 500 or more unregistered MSME units which were engaged in manufacturing of a product are considered to form a cluster
Source: Zinnov Analysis, Ministry of Micro, Small, and Medium Enterprises (MoMSME)
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Manufacturing growth of key states like 
Maharashtra and Gujarat has driven the 
overall national manufacturing growth

The regional importance of particular states can be evaluated by their total contribution to Indian 
manufacturing. Hence, industrialised states Maharashtra, Gujarat, Tamil Nadu contribute a 
very large part of the entire industrialised output of the country (46 per cent of total).

Newly instituted states have been able to leverage the reservation policy in place for them and 
grow their small industrial base at a faster rate than the national average. 

Manufacturing Growth Indices for Select States of India

Growth Rates from 2001-02 to 2005-06

40.0%

30.0%

20.0%

10.0%

0.0%

-10.0%

Growth in Number
of Units’ (India)

Growth in Number
of Units’ Growth

Employment Growth
(India)

Employment Growth

Gross Output Growth
(India)

Gross Output Growth

Net Value Added Growth
(India)

Net Value Added
Growth

Share of Gross Output (2005-06)

20%
16%

10%
7% 6%

4%
2% 2% 1%

6%
4% 3% 3% 3%

1% 2%
1% 1% 1%

MAH GUJ TN KAR AP UP HAR JH WB RAJ MP CG PNJB OR HP KRL UTR NDL BHR

Source: Zinnov Analysis, Annual Survey of industries, from 2001-02 to 2005-06
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A framework for mapping manufacturing 
growth against state level infrastructure and 
policies has been constructed

The states have been analysed for their performance on manufacturing growth and the success 
in enabling industry by means of infrastructure (greater focus on ICT) and policy (Industrial, 
Education, ICT policies). 

Manufacturing Index

The manufacturing index is an indicative metric for the manufacturing performance of the 
state. The relative weights of the various parameters have been arrived at by using analytical 
hierarchical process methodology. The manufacturing index composes of the growth rate of 
manufacturing units in each state on the following parameters:

 • Gross Output of Factories is a direct indicator of which states are growing

 • Higher Net Value Added would make the state more attractive for investors 

 • Number of Factories indicates that the state is growing and new units are  
being registered

 • Total Persons Engaged is an important social metric for consideration in calculating 
manufacturing growth index

State Analysis Framework

Source: Zinnov Analysis, World Bank Investment Climate Report 2009, IDC – DQ e-Governance Survey 2008

Manufacturing Growth Index

Growth of output Growth in net value added Growth in number of units Growth in employment

Infrastructure and Policy Index

Investment Climate of State E-Governance Business Satisfaction
Education Development

Index

Infrastructure:
Transport/

Telecom/Power

Inputs:
Human/Technology/
Capital Availability

Institutions:
Tax/Policies/

Ease of Business

State ICT Policies

State ICT Infrastructure

State
E-Readiness

Business Government
Interaction using ICT

Development
of Education

Impact on ICT Adoption in
Manufacturing Sector
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Infrastructure and Policy Index

States which have better success on policy and infrastructure measures would be better 
positioned for adoption of ICT in manufacturing. Hence, the metric has factored parameters 
which include the success measures in infrastructure (including Power, ICT) and policy 
(Industrial, Education, ICT policies).

 • Investment Climate Rank: This metric, proxies a large range of parameters including 
state success in its policies including industrial, labour, taxation. The success of the policies 
and action plans of the government can be adjudged by looking at the investment climate, 
which looks at three broad parameters on both objective and perceptual terms.

  • Infrastructure: This is critical for enabling ICT adoption. Factors like road, telephone, 
power, quality of transport infrastructure is taken into consideration. Studies have 
shown a positive correlation between availability of power and ICT adoption.

  • Inputs: The availability of talent, technology and capital is taken in this parameter. 
Lack of capital for ICT, lack of qualified manpower and lack of technology are some 
of the barriers to increased ICT adoption. Hence, the greater the availability of input 
parameters the better the potential for ICT adoption.

  • Institutions: The business climate of the state is determined by various parameters like 
ease of doing business, taxation, policies, corruption and other social factors. These 
are taken into account in this parameter.

Thus the investment climate metric correlates to a great deal with the potential for ICT adoption. 
A state with better investment climate would thus be more ready for increased ICT adoption in its 
industries. For a few states whose data was not available a proxy of a similar state is used.

 • Overall e-Governance Rating: This ranking is used as a metric for state ICT infrastructure, 
state e-Readiness, state ICT policies. Thus higher the rank on this metric, the greater 
would be the potential for adoption of industries to new ICT technologies.

 • Business Rating of e-Governance: This ranking is used as a metric for the quality of ICT 
interface of government and businesses. Thus, greater the ease with which the business 
can interact with the government bodies through the use of ICT, better is the potential for 
ICT adoption in firms in the region. The government business interaction include

  • Business Registration to Land and Property

  • Licenses and Permits to Government Tenders and Contracts

  • Taxes (Income, Sales, Service, Commercial) to Supplies and Provisions

 • Education Development Index: The greater the level of education the higher would be the 
potential for ICT adoption hence, this parameter is considered separately in the study.
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It is found that states with better 
infrastructure and policies are also  
leaders in manufacturing

Based on the analysis, the states have been mapped on the two indices. When reading 
this positional graph, it is important to remember that both the indices are useful tools for 
highlighting broad patterns, but should not be taken as indicator of the exact position of any  
individual state.

Based on the analysis in the framework discussed, observations about a few states can be 
made. Maharashtra does well on all manufacturing terms. However, it does poorly on institutional 
terms, averagely on infrastructure and very well on availability of inputs like credit, technology. 
Also the business satisfaction with the e-Governance measures is very high. Tamil Nadu is 
the leading state on e-Governance business satisfaction and performs well on institutional 
parameters like security, corruption. It loses out on human capacity areas and also on quality of 
transportation. Similarly, Gujarat performs very well on institutional factors and also on certain 
areas of infrastructure however lags behind on human capacity. Karnataka is well-positioned 
since it does above average on all parameters of investment climate but is surprisingly only 
average on the areas around e-Governance. Kerala scores well on all parameters of investment 
climate including infrastructure, input parameters like credit and technology availability as well 
as institutional parameters. In addition Kerala scores on educational parameters. 

Mapping of Manufacturing Growth, Infrastructure and Policies

Assumptions: 1. Investment Climate for states not covered in World bank survey are estimated using a proxy, 2. e-Governance for states beyond 20 states is taken at
the level of the last ranked state
Source: Zinnov Analysis, World Bank Investment Climate Report 2009, IDC – DQ e-Governance Survey 2008

The position on the
Y Axis
(Manufacturing
Index) gives the
relative growth
of the state’s
industry over a
period of time.

The size of the
bubble is
proportional to the
industrial output of
the state.

The position on the X Axis (Infrastructure and Policy Index) is indicative of the
infrastructure condition of the state including power, ICT, transport, as well as the state
level policies using metrics which measure effectiveness of policy including investment
climate, e-Governance readiness, education levels, etc.

Low

High

Low

Manufacturing
Index

HighInfrastructure and Policy Index

Tamil Nadu

Kerala

Delhi

Maharashtra

Karnataka

Himachal PradeshUttaranchal

Chhattisgarh

Andhra Pradesh

Haryana
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Maharashtra is India’s leading industrial 
state and has attracted the maximum FDI 
funds flow

Maharashtra has been one of the most industrialised states in India and has a major share of 
key industry sectors. The industrial policy aims at creating all-round and sustainable growth 
in the state. The Information Technology (IT) policy is focused towards attracting investments 
in IT/ITES by providing a conducive environment for the same. Sales taxes, and octroi have 
been substantially reduced for IT products.  IT initiatives include providing 2Mbps connectivity 
between Mumbai and other districts, computerised accounting systems in Zila Parishads and 
training programmes for the state government staff. 

� Auto-ancillaries
� Textiles
� Chemical and allied products
� Electrical and non-electrical machinery
� Petroleum and allied products
� Jewellery
� Pharmaceuticals
� Engineering goods

PARAMETER

Teledensity1

VALUE VALUE

Education
Development
Index2

Power Index3

Governance
Business
E

4

E Governance
Overall4

FDI Inflow5

Export6

13.1

0.727

0.15%

81

61.7

INR 10,485.84 crore

INR 163,547.48 crore

Major Industries

Industrial Policy

Policy

� Create conducive industrial climate in the State
� Provide global competitive edge to the State's

industrial units
� Encourage greater private and public investment in

industrial and infrastructure development

� Industry-friendly and supportive environment:
� Sales tax regime for all IT products and non-IT products

essential for IT and IT-enabled services units
� Data Protection: Draft of a Data Protection and

Consumer Privacy Act

IT Policy
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Regional Parameters Regional Analysis

1. Teledensity (2005-2006) per 100 2. Educational Development Index in India 2007-08
3. Power Index = (Power Availability - Power Required)/Power Required) 2005-06 4. Dataquest e-Gov Survey 2008
5. FDI Inflow from 2001-02 to 2005-06 6. Export during 2006-07
Source: Zinnov Analysis, Ministry of Commerce, Ministry of Statistics and Programme Implementation, Dataquest IDC Survey 2008 on E Governance,
Business Government Website

Low High

Maharashtra Tamil Nadu Gujarat Karnataka Kerala Andhra Pradesh Haryana Uttar Pradesh
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Tamil Nadu is one of the most industrialised 
states in India and has strong infrastructure 
encouraging auto and textile industry

Tamil Nadu plans to introduce electronic filing of annual returns for the industry through a 
common portal for various government agencies hence reducing transaction costs and efforts 
for the firms. e-Filing of VAT as well as electronic payment measures are being introduced to 
reduce the paper work in the industry. First phase of e-Tenders project had been launched 
in 2007, and e-Procurement systems enabling e-Bid submissions have been enabled. Tamil 
Nadu is upgrading the quality of its industrial infrastructure through a cluster development 
plan involving various public private agencies. e-Governance measure for investors enabling 
single window clearance is also being implemented. The state is leveraging its educational 
and technical institutes by enabling partnerships with local industrial clusters and is also 
encouraging setting up of technology parks within institutions. 

� Auto and Auto Components
� Textile
� Electronics
� Cement
� Printing
� Chemical: Fireworks and Matches
� Heavy Engineering
� Leather Industry

PARAMETER

Teledensity1

VALUE VALUE

Education
Development
Index2

Power Index3

E Governance
Business4

E Governance
Overall4

FDI Inflow5

Export6

14.7

0.771

0%

81.6

64.5

INR 2646.91 crore

INR 59,263.67 crore

Major Industries

Industrial Policy

Policy

� Integration of existing industrial clusters with global
supply chains

� Build efficient and dependable industrial infrastructure
and human resources and intellectual capital to
world standards

� Encourage symbiosis with SMEs in major
industry clusters

� Separate Cyber Security, Prevention of Cyber Crimes
and IT infrastructure

� Facilitate business development activities
� IPR, Software Piracy and crimes Associated with

Internet and IT (IT Act 2000)

IT Policy
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Regional Parameters Regional Analysis

Maharashtra Tamil Nadu Gujarat Karnataka Kerala Andhra Pradesh Haryana Uttar Pradesh

Low High1. Teledensity (2005-2006) per 100 2. Educational Development Index in India 2007-08
3. Power Index = (Power Availability - Power Required)/Power Required) 2005-06 4. Dataquest e-Gov Survey 2008
5. FDI Inflow from 2001-02 to 2005-06 6. Export during 2006-07
Source: Zinnov Analysis, Ministry of Commerce, Ministry of Statistics and Programme Implementation, Dataquest IDC Survey 2008 on E Governance,
Business Government Website
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Gujarat is a major industrial hub driven  
by entrepreneurial nature and investor 
friendly policies

The Gujarat government has implemented a number of infrastructure projects through private 
participation. The Industrial Policy aims at developing the “Made in Gujarat Brand”, developing 
the human capital and also developing existing and upcoming clusters. The policy also has a 
focus towards assisting MSMEs gain access to finance and provide them with other technology 
and management support. The IT policy allocates 1 per cent of state government budget for 
IT including training and developing skilled manpower in IT, e-Governance initiatives and 
providing internet connectivity to all schools in the state. Despite these initiatives, they have 
shown a decline in the overall e-Governance rating from the previous years, but with respect to 
attracting investments, however, and developing physical infrastructure the state government 
has done well.

• Textiles

• Engineering

• Pharma & Chemicals

• Petrochemicals

• Food & Beverages (Dairy)

• Cement & Ceramics

• Gems & Jewellery

PARAMETER

Teledensity
1

VALUE VALUE

Education
Development
Index

2

Power Index
3

E Governance
Business

4

E Governance
Overall

4

FDI Inflow
5

Export
6

16.98

0.748

-9%

63.7

55.6

INR 2,757.97 crore

INR 109,545.51 crore

Major Industries

Industrial Policy

Policy

• Develop Brand “Made in Gujarat” synonymous with
“Zero Defect”

• Develop human resources

• Cluster development

• Assist MSMEs in getting bank finance

• Train and develop skilled manpower in IT

• 1 per cent of state government budget for IT

• Compulsory computer education and provide Internet
connectivity to all schools in the state

IT Policy
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Regional Parameters Regional Analysis

Low High

Maharashtra Tamil Nadu Gujarat Karnataka Kerala Andhra Pradesh Haryana Uttar Pradesh

1. Teledensity (2005-2006) per 100 2. Educational Development Index in India 2007-08
3. Power Index = (Power Availability - Power Required)/Power Required) 2005-06 4. Dataquest e-Gov Survey 2008
5. FDI Inflow from 2001-02 to 2005-06 6. Export during 2006-07
Source: Zinnov Analysis, Ministry of Commerce, Ministry of Statistics and Programme Implementation, Dataquest IDC Survey 2008 on E Governance,
Business Government Website
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Karnataka is one of the fastest growing 
states having successfully leveraged 
information technology

The state government has a focus on increasing the manufacturing contribution to state 
domestic product and increasing Karnataka’s share of Indian exports to 20 per cent. This is 
intended to in-turn generate additional employment opportunity for 10 lakh people. Karnataka 
aims to leverage e-governance to deliver better government services to both citizen and 
businesses. The IT Policy promotes the usage of Kannada in Information Technology as 
well as encourages new businesses to drive growth in the state.  All the 95 VAT offices of 
Commercial Taxes departments have been equipped with VATSoft. A single window system 
has been implemented in 50 Taluks for the delivery of G2C services. Land records have been 
centralised by the use of BHOOMI system.

� Textiles,
� Foundry Units
� Aero space and Defence
� Electrical Machinery
� Heavy Engineering
� Petrochemical

PARAMETER

Teledensity1

VALUE VALUE

Education
Development
Index2

Power Index3

E Governance
Business4

E Governance
Overall4

FDI Inflow5

Export6

17.6

0.743

1%

66.2

59.5

INR 4,426.28 crore

INR 57,357.97 crore

Major Industries

Industrial Policy

Policy

� Infrastructure development
� Develop human resource for diverse sectors
� Support to technology up-gradation,

quality improvement
� Single window support and facilitation mechanism

� Utilise the power of Information Technology in the
overall goal of the Government of Karnataka

� Leverage e-governance
� Promote the usage of Kannada in

Information Technology
� Unleash the Karnataka incubation engine

IT Policy
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Regional Parameters Regional Analysis

Low High

Maharashtra Tamil Nadu Gujarat Karnataka Kerala Andhra Pradesh Haryana Uttar Pradesh

1. Teledensity (2005-2006) per 100 2. Educational Development Index in India 2007-08
3. Power Index = (Power Availability - Power Required)/Power Required) 2005-06 4. Dataquest e-Gov Survey 2008
5. FDI Inflow from 2001-02 to 2005-06 6. Export during 2006-07
Source: Zinnov Analysis, Ministry of Commerce, Ministry of Statistics and Programme Implementation, Dataquest IDC Survey 2008 on E Governance,
Business Government Website
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Kerala is the leading state in education 
development and has high MSME density in 
the Food & Beverages and Textile industries

Kerala’s industrial policy aims to re-engineer the government’s delivery mechanism including 
departments, agencies, systems and procedures to improve their responsiveness and 
transparency. The traditional sectors that are part of the Kerala industrial landscape are being 
empowered by being equipped with appropriate technology. The IT policy ensures that there 
is an increase in the investment in hardware, software and ITES sectors. There are plans in 
place to develop Kochi as an international media and ICT hub. Treasury Information System 
is in place for 202 treasuries in Kerala. Kerala has been able to create a very good investment 
climate within the state, despite its small and predominantly traditional industrial base. 

• Traditional Industries

• Mining and Quarrying

• Non Metallic Minerals

• Food and Beverage

• Textile

PARAMETER

Teledensity
1

VALUE VALUE

Education
Development
Index

2

Power Index
3

E Governance
Business

4

E Governance
Overall

4

FDI Inflow
5

Export
6

25.54

0.791

-1%

70.1

61.9

INR 282.04 crore

INR 10,375.41 crore

Major Industries

Industrial Policy

Policy

• Re-engineer the government’s delivery mechanism

• Reduce government involvement in commercial
activities and industrial production gradually

• Empower the traditional sector by appropriate
technology, productivity improvement
design/development and marketing

• Accelerate the levels of investment inflows including
foreign capital into the hardware, software and
ITES sectors

• Develop Kochi as an international media and ICT hub

IT Policy
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Regional Parameters Regional Analysis

Low High

Maharashtra Tamil Nadu Gujarat Karnataka Kerala Andhra Pradesh Haryana Uttar Pradesh

1. Teledensity (2005-2006) per 100 2. Educational Development Index in India 2007-08
3. Power Index = (Power Availability - Power Required)/Power Required) 2005-06 4. Dataquest e-Gov Survey 2008
5. FDI Inflow from 2001-02 to 2005-06 6. Export during 2006-07
Source: Zinnov Analysis, Ministry of Commerce, Ministry of Statistics and Programme Implementation, Dataquest IDC Survey 2008 on E Governance,
Business Government Website



151

Andhra Pradesh’s industrial policy has 
emphasised on technology upgradation to 
enhance competitiveness 

The state’s industrial policy aims to promote the state as an industrial destination by creating 
an enabling environment in which investors can take advantage of the abundant talent in the 
state. The policy measures assisting the creation of new industrial units are intended to develop 
the backward areas and generate employment. The government policies also address the need 
for regulatory mechanism required to create an environment for market driven economics. The 
IT policy is focused towards attaining leadership in the information economy by developing 
local enterprise and attracting world class ICT companies and institutions. There is a focus on 
developing human resources and infrastructural base and providing support services to the 
current ICT levels within the state.

� Pharmaceuticals
� Biotech
� Electronic Hardware
� Textiles
� Mining

PARAMETER

Teledensity1

VALUE VALUE

Education
Development
Index2

Power Index3

E Governance
Business4

E Governance
Overall4

FDI Inflow5

Export6

13.45

0.74

-1%

64.2

60.2

INR 1,722.59 crore

INR 24,791.60 crore

Major Industries

Industrial Policy

Policy

� Develop appropriate entrepreneurial
leadership, management and human resource
development systems

� Improve infrastructural facilities
� Emphasis on qualitative competitiveness through

technology upgradation and protecting Intellectual
Property Rights

� Develop human resources and infrastructural base
� Provide aftercare services to existing ICT levels within

the state

IT Policy
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Regional Parameters Regional Analysis

Low High

Maharashtra Tamil Nadu Gujarat Karnataka Kerala Andhra Pradesh Haryana Uttar Pradesh

1. Teledensity (2005-2006) per 100 2. Educational Development Index in India 2007-08
3. Power Index = (Power Availability - Power Required)/Power Required) 2005-06 4. Dataquest e-Gov Survey 2008
5. FDI Inflow from 2001-02 to 2005-06 6. Export during 2006-07
Source: Zinnov Analysis, Ministry of Commerce, Ministry of Statistics and Programme Implementation, Dataquest IDC Survey 2008 on E Governance,
Business Government Website
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Haryana has taken initiatives on IT literacy 
and education coupled with a monitoring 
mechanism 

Haryana state government aims to increase the private investment in the state by developing 
exclusive electronics and information and communication SEZs. The state was also the first 
to introduce the Value Added Tax (VAT) in 2003. The commercial taxes VAT system has been 
integrated with the treasury allowing registered dealers make online payment. The industrial 
policy of the state has provided incentives for large projects in backward areas and the MSMEs 
in these areas. The focus also is on sustainable development through key investments in the 
state. The state IT policy includes setting up a separate Secretariat for Information Technology, 
which monitors the implementation of IT initiatives, increases percolation of IT literacy and 
education in the state. The policy also encourages private sector initiative in IT-related 
infrastructure and services. 

� Automobile
� Consumer Goods
� Scientific Instruments
� Textile
� Carpets

PARAMETER

Teledensity1

VALUE VALUE

Education
Development
Index2

Power Index3

E Governance
Business4

E Governance
Overall4

FDI Inflow5

Export6

14.47

0.755

-10%

66.7

56

INR 900.72 crore

INR 17,156.73 crore

Major Industries

Industrial Policy

Policy

� Incentives for mega projects in backward areas
� Incentives for Small Scale Industries in backward areas
� Incentives for Exporting Oriented Units (EOUs)
� Haryana was the first state in the country to introduce

Value Added Tax in 2003

� Setting up a separate Secretariat for Information
Technology to monitor the implementation of
IT initiatives

� Extensive percolation of IT literacy and education in
the state

� Encouraging private sector initiative in IT-related
infrastructure and services

IT Policy
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Regional Parameters Regional Analysis

Low High

Maharashtra Tamil Nadu Gujarat Karnataka Kerala Andhra Pradesh Haryana Uttar Pradesh

1. Teledensity (2005-2006) per 100 2. Educational Development Index in India 2007-08
3. Power Index = (Power Availability - Power Required)/Power Required) 2005-06 4. Dataquest e-Gov Survey 2008
5. FDI Inflow from 2001-02 to 2005-06 6. Export during 2006-07
Source: Zinnov Analysis, Ministry of Commerce, Ministry of Statistics and Programme Implementation, Dataquest IDC Survey 2008 on E Governance,
Business Government Website
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Uttar Pradesh’s industrial policy aims to 
raise the share of industry in the Net State 
Domestic Product

The industrial policy aims to increase the contribution of industry to the net state domestic 
product to 25 per cent. The state government is reviewing the current tax structure and industrial 
investments. The state has robust industrial infrastructure including 15 industrial areas,  
12 specialised parks, 3 growth centres and 4 Industrial Infrastructure Development Centres 
(IIDCs). The IT policy is focused towards accelerating the use of IT in schools, colleges and 
educational institutions. e-Governance measures include the launching of 83 departments’ 
websites. The Koshvani portal has also been launched, which receives financial information 
from the district treasuries and reflects the current financial status of the state.  

� Cement
� Food Processing, Vegetable Oils
� Textiles
� Cotton yarn, Jute, Carpet
� Sugar
� Leather Products
� Lock & Scissors, Brassware
� Glassware & Bangles

PARAMETER

Teledensity1

VALUE VALUE

Education
Development
Index2

Power Index3

E Governance
Business4

E Governance
Overall4

FDI Inflow5

Export6

6.87

0.568

-26%

66.3

57.6

INR 868.87 crore

INR 16,433.81 crore

Major Industries

Industrial Policy

Policy

� Private participation in economic development
� Balanced development of tiny, small & heavy sector
� Attract foreign investments
� Formulation of industry-specific tailor made packages
� Upgradation of technical entrepreneurial skills

� Accelerate the use of IT in schools, colleges and
educational institutions

� Spur the domestic demand for software, hardware
and services

� Make software, electronics/IT hardware and ITS/ITES
sectors globally competitive

IT Policy
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Regional Parameters Regional Analysis

Low High

Maharashtra Tamil Nadu Gujarat Karnataka Kerala Andhra Pradesh Haryana Uttar Pradesh

1. Teledensity (2005-2006) per 100 2. Educational Development Index in India 2007-08
3. Power Index = (Power Availability - Power Required)/Power Required) 2005-06 4. Dataquest e-Gov Survey 2008
5. FDI Inflow from 2001-02 to 2005-06 6. Export during 2006-07
Source: Zinnov Analysis, Ministry of Commerce, Ministry of Statistics and Programme Implementation, Dataquest IDC Survey 2008 on E Governance,
Business Government Website
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India has a focused MSME legislation in the form of Micro, Small and Medium Enterprises 
Development (MSMED) Act 2006. Key agencies like Small Industries Development 
Organisation (SIDO) as well as National Small Industries Corporation Ltd. (NSIC) are involved 
in the development and implementation of MSME-specific policy and schemes. The policies 
and schemes are targeted at resolving key constraints of MSMEs including access to financing 
sources and working capital management. 

Indian Government has invested in developing the ICT infrastructure of the country in the recent 
past, to enable greater usage of these services by businesses and individuals. The National 
e-Governance Plan (NeGP) is being implemented at the central, state and local government 
levels with an estimated cost of INR 23,000 crore over five years. This includes the development 
of infrastructure as well as the supporting framework required. 

Comparison of India with other global peers on network readiness reveals stark difference 
on the three pillars of readiness – environment, readiness and usage. India fares well 
on readiness parameters but lags behind in environment and usage factors due to poor  
ICT infrastructure. 

China has invested heavily in developing its infrastructure and is reaping the benefits of the 
same. Firms in China are seen to have greater adoption of ICT compared to India having 
invested in IT in various areas in the past. Brazil despite lagging behind India on network 
readiness is actually high on usage of ICT since it has a relatively developed infrastructure. 
Brazilian Government has also made focused efforts in pushing IT among small and medium 
enterprises and there is a high adoption of basic and core ICT solutions among these firms.

Chapter Summary

Chapter Summary
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Indian MSME Policy is geared towards 
providing access to credit and technology… 

The Ministry of MSME is the nodal ministry which is responsible for the formulation of policies, 
programmes and schemes, their implementation and related coordination, for the promotion 
and development of small scale industries in India. The most important legislation in India 
which pertains to MSMEs is the Micro, Small and Medium Enterprises Development (MSMED) 
Act 2006.

The definition of MSMEs was made by size of investment in Plant and Machinery (P&M). 
Importantly, the Act has simplified the registration process for MSMEs hence, encouraging 
previously unregistered firms to opt for formalisation and also reduce the administrative burden 
on the District Industry Centres. 

The Reservation Policy has been a critical area of policy for the government for this sector. 
However, interviews with various MSMEs have revealed the reluctance that they have towards 
availing these benefits due to the layers of bureaucracy. Given the increasing number of 
e-Governance schemes, the ability of MSMEs to benefit from such policies can be greatly 
increased. For example, there have been instance of firms in remote locations of India 
successfully bidding for government tenders online.  

MSMSE Act 2006 Organisational Structure
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• Institutional support in respect of credit facilities

• Provision of training facilities

• Technical consultancy and financial assistance for
technological upgradation

• Modern management practices, entrepreneurship
development and skill upgradation through appropriate
training facilities

Source: Zinnov Analysis; Ministry of Micro, Small and Medium Enterprises (MoMSME)
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Smaller Indian firms cannot easily access the capital markets and have to make do with the 
bank credit available. Priority sector lending obligation of banks is an important credit policy 
that has been in place for a long time. The other important policies for the sector include excise 
duty, foreign direct investment approval, and labour laws.
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…however, it lacks initiatives focused on 
increasing ICT adoption among MSMEs

There are various schemes which are carried out by various agencies under the Ministry 
of MSME including the Small Industries Development Organisation (SIDO) as well as 
National Small Industries Corporation Ltd. (NSIC). These programmes cover a lot of areas. 
However, currently there is a lack of a focused approach towards increasing adoption of ICT 
among MSMEs. 

SIDO also looks after the development of the MSME as ancillaries to large and medium 
industries; provides testing and calibration services to the MSME; implements and monitors 
the flagship schemes of:

 • Credit Guarantee Fund

 • Credit Linked Capital Subsidy for Technology Upgradation

 • Small Industries Cluster Development Programme

National Small Industries Corporation Ltd. (NSIC)

The NSIC is involved in various schemes which include providing marketing assistance in the 
form of aggregated buying of raw materials and providing financial assistance for the MSMEs. 

MoMSME Focus Areas

Source: Zinnov Analysis; Ministry of Micro, Small and Medium Enterprises (MoMSME)
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NSIC also seeks to tender for large orders which are then re-distributed to a large number  
of MSMEs. 

It offers various technology support services to the MSMEs through its Technical Services 
Centres and Extension Centres. The Technology Transfer Centre sources and disseminates 
information related to technology relevant to MSMEs.

The credit requirements of MSMEs are met through collaboration with 7 banks, i.e. United Bank 
of India, UCO Bank, Oriental Bank of Commerce, Central Bank of India, Bank of Maharashtra, 
Yes Bank and UTI Bank. This credit line is required for meeting the term loan as well as the 
working capital requirements.  

NSIC provides incubation facilities for technology firms in the ICT sector in the premises of 
NSIC-Technical Services Centre at Okhla, New Delhi. Basic infrastructure facilities are made 
available to occupants including first generation entrepreneurs, start-up entrepreneurs having 
viable business projects, individuals aspiring to venture into new projects. At a later stage, 
when the start-up is ready for commercialisation, marketing services, legal services, advisory 
services are also provided to them.

National Entrepreneurship Development Institutes (EDIs)

Development and training of entrepreneurs is a crucial element particularly for first generation 
entrepreneurs. The in-depth interviews with first generation entrepreneurs have revealed that 
many of them move from a pure technical background to business (typically from large firms 
in the same sector). The 3 national-level Entrepreneurship Development Institutes (EDIs) 
are engaged in the development of training modules, undertaking research and training, and 
providing consultancy services for entrepreneurship development and promotion of MSMEs. 
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MSME firms face challenges on the financial 
front, both when raising capital as well as 
collecting their receivables 

Access to Credit

Banks are mandated to lend 40 per cent of their portfolio to priority sector. Banks in their 
self-interest would lend to the safest borrowers. Criteria for credit riskiness of firms include 
the firms with better documentation and financial statements. Most of these firms are larger 
firms. However, with the help of ICT, even small firms can hope to compete on matters of 
transparency and governance by improved processes and documentation. 

Collection of Receivables

MSMEs are typically Tier II/III supplier to firms and dealers. The payments due to them are often 
de-prioritised. Large firms will often delay payments to smaller firms who are their suppliers. 
As a result, they would face working capital shortages. On the government side, collection 
of tax or duties the collection is immediate and bank accounts are frozen if payments are not 
made. MSME Act 2006 has increased the penalties for late payments. ICT can help MSMEs 
monitor their cash cycle and help in cash management. Banks and firms can interface through 
ICT to mitigate and monitor such problems.

Mitigation of Restraints in MSME Manufacturing

Source: NMCC, Zinnov Analysis, Interviews with MSMEs
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The current national policies are aligned 
towards increasing ICT adoption and 
promoting ICT infrastructure in the country

National e-Governance Plan (NeGP)

India has a National e-Governance Plan covering 27 Mission Mode Projects and 8 support 
components to be implemented at central, state and local government levels, at an estimated 
cost of INR 23,000 crore over five years. 

Infrastructure Backbone

State Data Centres (SDCs): Data repositories/data centres in various States/UTs are proposed 
to maintain common secured data storage to serve a host of e-Governance applications. An 
estimated outlay for the scheme of INR 1,623.20 crore has been approved with the intent to 
cover 28 States/6 UTs across the country. 

Common Services Centres (CSCs): A scheme to establish one lakh broadband internet- 
enabled Common Services Centres (CSCs) in rural areas of the country has been approved 
by the government. This would serve as the physical infrastructure to deliver government and 
private services at the doorstep of the citizen. 

National ICT Policy

GoI Initiatives
(DoIT)
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Support

State-Wide Area Networks (SWANs): Project approval for State-Wide Area Networks (SWANs) 
across the country in 29 States/6 UTs with a total outlay of INR 3,334 crore over a period of 
five years.

Capacity Building Scheme: This scheme under NeGP, with an outlay of INR 313 crore over 
three years, is meant to provide technical and professional support to the decision makers in 
the States/UTs including NE States.

Information Technology Act: The Information Technology Act 2000 is a crucial legal framework 
which facilitates e-Commerce, e-Governance and take care of computer-related offences. With 
the changing nature of computer crimes, misuses and frauds taking place, there was a need 
to strengthen legislation pertaining to information security.

Others

Indian Language Technologies: Indian language technology has reached a critical stage 
of development where it has the potential to generate simple software applications to benefit 
the masses, which will enable people to access and use ICT solutions in their common 
language. Software tools and fonts for 10 Indian languages namely Hindi, Tamil, Telugu, 
Assamese, Kannada, Malayalam, Marathi, Oriya, Punjabi and Urdu have been released in 
public domain. 

National Informatics Centre (NIC): National Informatics Centre (NIC) as a part of the 
Department of Information Technology provides network backbone and e-Governance 
support to the Central Government departments, States, UTs and District Administrations in 
the country.

National Knowledge Network: The National Knowledge Network proposes to provide gigabit 
broadband connectivity to all institutions of higher learning and research within the country.
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Comparison of network readiness index 
and enabling factors of ICT in competing 
countries reveals gaps

The Networked Readiness Framework

The Networked Readiness Framework as defined by the Global Information Technology Report 
measures the following pillars for measuring the ICT readiness of a country:

Environment: A conducive environment which enables ICT in the country is an important 
consideration. This takes into account a number of factors such as the broad business 
environment, some regulatory aspects and the soft and hard infrastructure for ICT.

Readiness: The three most important stakeholders within the nation include the government, 
businesses and individuals. This preparation required by these stakeholders to use ICT is 
measured under this broad pillar.

Usage: This pillar of network readiness actually measures the usage of ICT by all 
the stakeholders.

Network Readiness Index Framework

Infrastructure

Political and regulatory
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of ICT
adoption in
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Source: World Economic Forum Global Information Technology Report
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India has latest technologies available but 
lacks infrastructure (power, telephone lines, 
secure internet)

India lags behind most BRIC (Brazil, Russia, India and China) nations on infrastructural factors 
that relate to ICT. However, India fares well on parameters which are policy-related since the 
government efforts in this regard has been accelerated. The effects of these efforts would 
only be visible after an extended period of time as the development of infrastructure is a time 
taking process.

The parameters considered are a mix of qualitative insights (global survey driven) and 
quantitative parameters. The qualitative parameters include availability of latest technology, 
state of cluster development and laws related to ICT. The quantitative parameters are 
defined below:

 • Telephone lines: Main telephone lines per 100 population

 • Secure internet servers: Secure internet servers per 10 lakhs. Secure internet servers 
are servers using encryption technology in internet transactions

 • Electricity production: (kWh) per capita electricity production is measured at the terminals 
of all alternator sets in a station

Environmental Factors

Source: Zinnov Analysis, World Economic Forum Global Information Technology Report
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Despite government prioritisation of ICT, 
India lags behind on actual usage due to 
infrastructure issues

The parameters considered are a mix of qualitative insights (global survey driven) and 
quantitative parameters. The qualitative parameters include company spending on R&D, 
university-industry research collaboration, government prioritisation of ICT, government 
procurement of advanced technology, importance of ICT to growth in the future, capacity for 
innovation, extent of business internet use and government success in ICT promotion. The 
quantitative parameters are defined below:

 • e-Government Readiness Index: The e-Government Readiness Index assesses  
e-Government readiness based on website assessment, telecommunications 
infrastructure, and human resource endowment

 • e-Participation Index: The e-Participation Index assesses the quality, relevance, 
usefulness, and willingness of government websites for providing online information and 
participatory tools and services to the people

 • Broadband internet subscribers: Total broadband internet subscribers per 100 population 
2007 or most recent year available

 • Mobile telephone subscribers: Mobile telephone subscribers per 100 population

Source: Zinnov Analysis, World Economic Forum Global Information Technology Report
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Comparable economies which are high on 
network readiness are seen to do well in 
manufacturing growth

Relationship between Network Readiness Index (NRI) and GDP

The Global Technology Report study has established a positive correlation between network 
readiness of a country and its per capita GDP. This study has found a similar correlation 
between the manufacturing growth rate and the network readiness among developing countries 
similar to India. 

China invested heavily in developing its infrastructure including ICT in the 1990s and is now 
the best performing manufacturing country with both high growth as well as volumes. Brazil 
though lags behind India on network readiness is actually high on usage of ICT since it has a 
relatively developed infrastructure. As India develops, it has to increase its network readiness 
and improve its manufacturing global competitiveness.

Network Readiness and Manufacturing Growth

Source: Zinnov Analysis, World Economic Forum Global Information Technology Report
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Various direct and indirect factors have 
enabled ICT adoption by Chinese firms

China has invested greatly in its first four national networks and they form the backbone of 
internet in China. This effort was supplemented by the large telecom providers who also started 
providing internet services. This has accelerated the adoption of information technologies by 
Chinese firms and they have leapfrogged over comparable Indian firms. Adoption of basic ICT 
solutions among Chinese firms is very high and in addition they have invested in ICT in critical 
manufacturing process areas including production management; supply chain management; 
customer relationship management as well as centralised systems. 

China is ahead of India on usage parameters and a survey in 2002 showed that 98.6 per 
cent of firms used the internet. According to a survey made by the State Economic and Trade 
Commission in 2002, 84 per cent of firms have established public websites.

China has an IT strategic plan developed by the Ministry of Information Industry. These 
include schemes like the Spark Project: Provision of technical support for Township and 
Village Enterprises; Instruction of China’s e-Government Projects; System Reform Scheme 
for Telecommunications; etc. 

Enabling Factors for ICT Adoption in China

Source: Zinnov Analysis, CNNIC Statistical Survey Reports
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Chinese MSME Schemes 
 • Technical Assistance: The State Science and Technology Commission provides special 

funding or bank financing for innovation-related projects  

 • Financial Support Packages: State commercial banks are an important source of credit 
for the industry. The government has made provision within the banking system including 
SME credit guarantee system, establishment of credit departments for SMEs in major 
commercial banks and establishment of SME stock exchanges

 • SMEs Development Centres: The agencies work with industrial associations, technological 
support centres and a variety of other institutions to increase the technological adoption 
levels of MSMEs. This in turn moves the MSMEs up the product value chain

 • e-Governance for SMEs and Trade Promotion: These provide benefits including 
increased efficiency, better services, greater transparency in policies and governance 
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India-China gap analysis reveals a great 
difference in ICT enabling infrastructure  
and usage

India-China Gap Analysis

India has 3.4 telephones for every 100 people in population, compared to 27.5 in China. China’s 
high tech exports are over 8 times that of India. Electricity production per capita in India in 
2005 was about one third that of China.  

Similar comparisons across parameters that constitute network readiness reveal stark gaps in 
areas like mobile connectivity, broadband connectivity, available per capita bandwidth, etc.

India-China Gap Analysis of ICT Enabling Policies

Source: Zinnov Analysis
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Brazil has put its SMEs on the global 
platform and has thereby motivated them to 
adopt ICT

There are very high levels of adoption of ICT in businesses in Brazil when compared to India. 
Brazil though lags behind India on network readiness is actually high on usage of ICT since 
it has a relatively developed infrastructure. The difference in the infrastructure readiness of 
the two countries is a critical gap which prevents India from achieving higher adoption of 
ICT-related technologies.

Several direct policies and schemes have created a very comfortable environment for 
MSMEs usage of ICT. This includes development of ‘popular computers’ (affordable computers); 
the 0i00 service: to enable internet users to pay local call fees; financial packages to support the 
sale of computers to small business and domestic users; enterprise informatisation Programme: 
a credit line for SMEs to buy computers; Programme of Technological Support to the Small 
Companies (PATME); and Infocentres of information and business. 

Brazil has several e-Government initiatives which have driven MSMEs towards ICT including 
COMPRASNET: e-Procurement portal; SISCOMEX: the integrated system of foreign commerce; 
The Brazilian Payment System (SPB).

Enabling Factors for ICT Adoption in Brazil

Source: Zinnov Analysis, CNNIC Statistical Survey Reports
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India-Brazil gap analysis also reveals a wide 
gap in network infrastructure and individual 
usage of ICT  

India-Brazil Gap Analysis

A study of the gaps between India and Brazil reveals critical deficiencies in the Indian context. 
The number of mobile telephone subscribers per 100 of population has improved over the 
last few years to 19.9. However, compared to a corresponding figure of 63.1 in Brazil this 
is underpenetrated. In internet-related areas, the differences are critical – the number of 
broadband internet subscribers per 100 of population is a mere 0.3 in India compared to 4.2 
in Brazil. The per capita internet bandwidth available in Brazil is over 6 times that of India. 

In terms of infrastructure parameters, the gap is critical in terms of number of telephone lines, 
secure internet servers and electricity production. 

Source: Zinnov Analysis

High tech exports

Cost of mobile telephone call e-Government readiness indexBusiness monthly telephone subscription

Individual Readiness Government ReadinessBusiness Readiness

Availability of
government online

services
Individual Usage Government Usage

Critical High Medium

Telephone lines Secure iternet servers Electricity production Tertiary education enrollment

Infrastructure EnvironmentMarket Environment

Mobile telephone
subscribers Personal computers Broadband Internet

subscribers Internet users Internet bandwidth

India-Brazil Gap Analysis of ICT Enabling Policies





Agenda



177

Agenda

Section I: Indian Manufacturing 
Landscape

Section II: Manufacturing Firm Analysis

Section III: Vertical Analysis

Section IV: Technology Provider Analysis

Section V: Regional Analysis 

Section VI: Government and Infrastructure 
Analysis

Section VII: Case for ICT Adoption

Call for Action

Annexure

AcknowledgementsAgenda



Chapter Summary



179

Despite various challenges faced by the firms in the adoption of ICT solutions, there are 
various factors of motivation which drives the firms towards ICT adoption. These drivers are 
both, internal factors such as better business process flow, streamlined finances and better 
inventory control; along with other external factors such as client requirements, compliance 
and to tackle competition in the market.

Better business practices provided by the ICT solutions is the strongest motivator for the firms, 
internally. However, on the external front, clients requirement is the most effective motivator 
for the adoption of ICT.  

ICT solutions have been helping manufacturers on various fronts, from faster communication 
with the help of email accounts to informed decision making using decision support systems. 
Perceived benefits for finance and accounting function is reported to be highest due to its 
ability to help the firms comply to the accounting standards. Firms have also described the 
important role played by ICT in business development activities.

It has been observed that the short-term usage of ICT helps increase efficiency while in a 
longer run, it results in making the firm more competitive. Also, it has been established that 
a strong relationship exists between business process re-engineering and training with the 
optimisation of return on ICT investments.

Chapter Summary

Chapter Summary
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Better business process and streamlined 
finances provided by ICT drive firms  
towards adoption

Despite various challenges faced by the firms in the adoption of ICT solutions, there are several 
factors of motivation which drives firms towards ICT adoption. The drivers for adoption are 
found to be both, internal factors such as better business process flow, streamlined finances 
and better inventory control and external factors such as client requirements, compliance and 
tackling competition in the market. 

The biggest motivator for the adoption of ICT solution among Indian manufacturers is 
the conformation. The reduction in lead time with the use of ICT is perceived as the most 
valued return by the manufacturers. Finance and accounting solutions have been helping 
manufacturers to adhere to the compliance requirements with respect to financial audits and 
hence, are believed to be one of the major motivators for its adoption. Better control over 
inventory provided by ICT solutions which allow firms to run productions with minimum levels 
of raw material helping them free up their working capital, is regarded as a strong motivator.

Very often the clients of medium and small manufacturing firms are large corporations having 
all their processes on ICT systems and they prefer that their partners also make use of the 
same for efficient exchange of information, products and finances. 

Drivers for ICT Adoption
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ICT can be leveraged to reduce internal 
costs as well as increase sales

ICT can improve the efficiency of the manufacturing firm across the value chain in the  
following areas:

 • Inbound Logistics/Procurement: ICT enables faster information sharing with existing 
suppliers, lower cost of communication and better ability to connect with suppliers all 
over the world for best fit.

 • Operations/Production: ICT provides better inventory management, reduced product 
prototyping and manufacturing cycles, better resource planning across the enterprise 

 • Outbound Logistics: Efficient means to link with global supply chain and tap outsourcing 
opportunities, better ability to outsource logistics requirement and coordinate with logistics 
service providers

 • Sales and Distribution: Effective lead generation using web-based directories, improved 
access to government  tenders, use of internet as a marketing tool to reach customers 
and use of internet as a direct sales channel

 • Customer Relationship: Improved after-sales service and improved ability to service 
international clients through remote management

Value Chain Analysis of ICT Adoption

Note: The impact assessment is based on the current perceived benefits from ICT adopted. This analysis is not meant to be quantitatively valid and
is directional in nature

Source: Zinnov Analysis, In-depth interviews and survey of over 500 manufacturers in 10 key verticals
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 • Administration Processes: Better accounting and financial management practice, 
streamlined flow of information among various departments, better access to market 
and business intelligence and use of decision tools/models to enhance business  
planning capabilities

 • Human Resource Management: Better payroll management, use of online portals for 
recruitment, effective online training and knowledge management for employees 
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Large customers have been able to push ICT 
effectively to their Tier I suppliers 

Maruti Udyog Ltd. (MUL) is connected with its dealer network through a comprehensive Dealer 
Management System (DMS) and on the supplier side has all its Tier I suppliers weaved into 
its supply chain management system.

The system enables dealerships of MUL across India to access updated information and a real 
time view of their operational processes for better efficiencies. It also serves as a knowledge 
repository, helping dealerships to access information on customer schemes, product features 
and price lists. The system also sends alerts to dealerships, whenever they are falling short 
of performance norms in areas such as level of customer complaints, resolution and sales. 
It also helps dealers monitor key performance indicators such as inventory, sales, inquiries 
and debts.

But replicating the same success on the supplier side has been a challenge for MUL. All  
Tier I supplier of MUL are connected to the supply chain network, however, integrating Tier II 
and Tier III suppliers has been a challenge. 

�All Tier I suppliers have to comply with Maruti on the
collaboration tool, but replicating the same for Tier II and
Tier III suppliers will be a challenge."

Encourage ICT
adoption in
lower tiers

Partnership with
large and very

large
enterprises

Supply
Chain

Management
System

Maruti
Udhyog
Limited

Flow of Material

Push of ICT

Dealer
Management
System

~ 200
Suppliers

Tier I

Tier II

Tier III

Dealers
~ 700 Sales
Outlet

Source: In-depth interviews. Zinnov Analysis

Clients influencing ICT Adoption among Suppliers

Business Process Flow Streamlined Operations Better Inventory Control Client Requirements Compliance Competitor Pressure
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ICT has huge potential in helping 
manufacturers to be compliant with various 
standards and acts 

Compliance and quality standards are a key area for various sectors in the manufacturing 
industry. These requirements often necessitate the use of ICT-related solutions to meet the 
documentation and process needs of firms. 

Compliance has been reported as one of the major drivers for the adoption of ICT among 
Indian manufacturers. Firms are making use of ICT to reduce the time required to maintain 
documents to comply with regulatory/compliance such as financial audits, ISO certification, 
tax filing, etc. 

ICT is viewed by manufacturing firms as a tool for measuring Key Performance Indicators 
(KPI) and achieve greater quality in their products, in turn helping them to comply with TQM 
and Six Sigma norms.

ICT and Compliance

ICT helps manufacturers
to achieve TQM along

with the documentation of
records for dispatched

product for easier tracking
and traceability

Documentation and
updated knowledge in
the area of safety and
health can be made
very efficient with the

help of ICT

Usage of ICT for
maintenance of relevant
reports and document
provides great help at

the time of audits

ICT can be used by
manufacturers to

achieve Total Productive
Management and

Inventory Management

International
organisation of
Standardisation
(ISO) 9000

Total Quality
Management

(TQM)

Operational Health
and Safety Act

(OHSA)

Health Safety and
Environment

(HSE)
Hazardous Material

(HAZMAT)

International
organisation of
Standardisation
(ISO) 14000

Central Pollution
Control Board
(CPCB)

Environment
Protection Act

(India)

Financial Audits
Total Productive
Management

(TPM)
Inventory

Management

Quality
Management

Safety

Environment

Finance
& Industrial
Management

Note: The list of standard mentitioned is indicative and not exhaustive
Source: Zinnov Analysis

Six Sigma

Business Process Flow Streamlined Operations Better Inventory Control Client Requirements Compliance Competitor Pressure
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ICT can help local manufacturers to 
efficiently compete in the global as well as 
the domestic markets

Export-oriented Indian manufacturers face huge competition from low cost countries such as 
China and Bangladesh in the global markets. This calls for the adoption of faster and efficient 
modes of communication, which necessitates the use of ICT solutions. Firms are also found to 
make use of solutions such as instant messengers to communicate with their clients overseas. 
Also, ICT solutions are used by firms to showcase their adaptability and inclination towards 
technology to their clients.

With the entry of various global manufacturers in the domestic market, the competition for these 
manufacturing firms has been increasing at a very fast rate. These global players, when they 
enter the market, tend to provide products in the market at a very competitive rate due to the 
expanse of their financial strength and the economies of scale. Hence, Indian manufacturers 
are forced to redesign their processes with the intentions to match their offering to face the 
competition in the market. ICT solution has been of great assistance to these manufacturers 
by making it possible for them to bring down their production cost by contribution to the  
bottom line. 

ICT helps Manufacturers to be more Competent in Various Markets

Large number of global players are
entering the Indian market especially
from China. This offers a direct
competition to the local manufacturers

Indian manufacturers exporting
products to the global markets are in
direct competition with global players
especially from low cost countries
such as China and Bangladesh

SMBs going global and global
manufacturers entering domestic market
necessitates ICT adoption

Competition with
global/ large

manufacturers in
domestic markets

Indian
Manufacturing
Firms entering
Global Markets

Source: Zinnov Analysis

Business Process Flow Streamlined Operations Better Inventory Control Client Requirements Compliance Competitor Pressure
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ICT is helping Indian manufacturers 
streamline their business processes and 
also expand their markets

ICT solutions have a lot to offer to the manufacturing firms, starting from faster communication to 
informed decision making based on updated information provided by decision support systems. 
The survey has helped in understanding the benefits perceived by the Indian manufacturing 
firms, with the adoption of ICT solutions. Most of the owners expressed that a lot of time is 
spent on exception management in the manual methods and ICT had freed up time from  
day-to-day operational activities and allows them to focus on strategic vision and planning.

It is common among Indian manufacturers to maintain high levels of both account receivables 
as well as payables. Most of the production is done on credit on either side, i.e. suppliers and 
customers. Hence, the need for ICT systems to maintain the financials of the firm becomes 
very critical and explains the high levels of perceived benefits attached with the same.

Business development is another area of great impact for the manufacturers with the use of 
ICT systems. Firms are found to expand their markets with the help of internet websites and 
online directory listings.

On the internal front, manufacturing firms seem to connect well with the benefits offered by 
HR and supply chain management solutions.   

Benefits Derived from ICT Adoption

Source: Zinnov Survey of Indian Manufacturing Firms with a sample of 508 (2009)

ICT has helped manufacturers to make
informed decisions based on the
information made available to help

Internal

On the external front, firms have been
able to provide improved quality of
product and timely delivery to the clients
due to in tandem finances

External

Developing new business and
maintaining customer relationship with
the help of ICT has helped firms to be
more competent

Market

61%

68%

71%

76%

65%

88%

Informed
Decision Making

Enhanced
Core Processes

Streamlined
Supply Chain

Better HR Practices

Improved Quality
Management

Streamlined Finances

Developing
New Business

Strengthened Customer
Relationship

75%

65%
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ICT adoption provides immediate benefits 
during implementation and helps increase 
productivity over long-term usage

ICT solution can help firms to increase their efficiency and the overall competitiveness in the 
market. The common theme that encompasses all the benefits perceived by the firms is the 
reduction in lead time with the use of ICT solutions.

Work flow of manufacturing comprises various processes, which can be classified among 
value-adding processes and non-value adding processes. Value adding processes are more 
tightly tied with the quality of products and the financial performance of the firm, while non-
value adding processes tend to pull down the productivity and efficiency of the firm.

With the use of ICT solutions firms are able to do away with most of the non-value adding 
processes and in turn decrease the lead time of production. In the short run, firms can make 
use of ICT for eliminating redundant processes and prevent repeat work and become more 
efficient. However, with the continuous usage of ICT for a long period of time will result in 
further optimisation of various processes with in the workflow and thus, increasing the overall 
competitiveness of the firm.

Hence, short-term usage of ICT helps increase efficiency while long-term usage will result in 
making the firm more competitive.

Reduction of Lead Time with the Use of ICT

Value Added
Processes

Impacts top-line

Increases margins

Provides quality

1

2

4

6

Non-Value Added
Processes

Reduce productivity

Create overheads

Increase downtime

2
4
6

ICT help eliminates
non-value added

activities

ICT can help
reduce repeat work

Short-term Long-term

1

2
4
6

ICT can help reduce
lead time for
each process

Optimise process

Increase productivity

Reduce overheads

Reduce downtime

Note: Processes are mapped on the scale of time
Source: Zinnov Analysis

All Processes

Long-term impact of ICT on ProcessesShort-term impact of ICT on Processes

ICT
Enabled
Process

Manual
Process

1

3

5



189

Firms using ICT for new business 
development are found to be growing faster

There seems to exist a correlation between business growth and usage of ICT for the 
development of business activities.

It has been observed that firms which make use of ICT for business development activities 
tend to grow faster than their counterparts which make use of traditional modes of phones 
and face-to-face meetings. 

Firms are found to make use of ICT for business development starting from basic email 
communication to customer relationship management. Firms have also been found to make 
use of instant messengers for video conferencing and audio calls to connect to their clients 
overseas, in turn winning client’s confidence in their technology capabilities.

ICT and Business Development

Business Growth

High
(More than 20%)

Medium
(5% to 20% )

Low
(Less than 5%)

Negative

Source: Zinnov Survey of Indian Manufacturing Firms with a sample of 508 (2009)

Traditional Business Development

71%

43%

35%

19%

Business Development using ICT

29%

81%

65%

57%

Some of the manufacturers also use ICT in the form of video conferencing for business development and also use the
channel for marketing and advertisement
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Changes in business processes that 
complement ICT adoption increase the 
probability of reaping benefits

Business Process Re-engineering (BPR) prior to the adoption of ICT solution helps deliver 
better results with enhanced benefits and usage levels. Alignment of business processes with 
the adopted ICT solution helps in achieving effective integration. 

The perceived benefits of the firms, which undergo business process transformation are much 
higher when compared to their counterparts. BPR helps firms in increasing the efficiencies 
and streamlining the processes. The perceived benefits are mostly impacted for core ICT 
solutions with BPR. 

45%

52%

60%

60%

52%

70%

64%

87%

No Change in Business Process

73%

90%

78%

78%

78%

83%

82%

91%

Change in Business Process

Business Process Changes and Benefits of ICT Adoption

Benefits of ICT Adoption

Informed Decision Making

Streamlined Finances

Improved Quality Management

Enhanced Core Processes

Strengthened Customer Relationship

Streamlined Supply Chain

Better HR Practices

Developed New Business

Source: Zinnov Survey of Indian Manufacturing Firms with a sample of 508 (2009)
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Firms that train their employees derive 
better benefits out of ICT adoption

The benefits of ICT solutions are also linked with the proper usage of the same. The usage 
of the ICT solutions can only be enhanced by providing appropriate training to the relevant 
employees. Proper training allows employees to utilise the ICT solutions to its maximum 
capabilities and hence, derive all the benefits promised by the solution. It also delivers a 
positive impact on the employee’s morale and retention. 

Without the proper training, workers struggle to use the solution and hence, generate  
non-productive time. Also lack of training of workers results in undesirable scenarios which 
requires the interventions of the owners. 

Benefits of ICT

Streamlined Supply Chain

Strengthened Customer
Relationship

Enhanced Core Processes

Improved Quality Management

Improved Business Processes

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)

Firms with Training Programmes

52%

82%

78%

70%

70%

Firms without Training Programmes

61%

54%

67%

62%

30%

ICT Training and Benefits
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ROI on ICT investments can be increased 
through optimisation of business processes 
and complimentary changes

Firms tend to relate benefits of ICT usage to the returns on their investment in terms of 
monetary gains. However, for a firm to see the impact of ICT on their bottom-line and top-
line, a chronological sequence of activities need to be performed to rationalise the return on  
ICT investments. 

The genesis of any ICT solution within the firm should be triggered by a business requirement. 
Hence, it is very important for a firm to understand the areas where ICT can play a role to 
enhance efficiencies and provide value to the business. For this purpose, firms should take 
help of reliable services providers or independent business consultants to map out the areas 
with potential for ICT implementations. After the identification of area for ICT implementation, 
thorough evaluation of available solution shall be performed on the basis of key parameters 
such as total cost of ownership, flexibility, scalability, training requirements, etc. 

After the identification of best fit solutions, re-engineering of existing business process should 
be done followed by the required complimentary changes to obtain a coherence between 
the redesigned business processes and the customisation possible within the ICT solution 
identified. Finally to enhance the usage and benefits of the ICT solution, training should be 
made available to the relevant personnel for continuous improvements and optimise the returns 
on ICT investments.

Mechanism for Increased ROI on ICT Investments

� Its is essential
to understand
the business
requirements
before
evaluating
available
ICT solutions

� Requirement
should be
gathered
around growth
targets and
translated into
required
workforce to
achieve
the same

� Available
technologies
should be
evaluated on
key criteria
such as total
cost of
ownership,
flexibility,
scalability,
training and
support
requirements

� Solutions that
meet the
business
requirements
should be
identified

� Business
process
workflows
should be
drawn out and
compared with
those
available in
the identified
solutions

� Existing
business
process
workflows
need to be
optimised and
aligned with
those in the
ICT solutions
after feasibility
analysis

� After business
process
optimisation
has been
done, ICT
should be
adopted
across key
areas based
on evaluation
of best-fit
solutions

� Personnel that
will use ICT
solutions
should be
identified for
training

� Training
requirements
should be
identified

� Complimentary
changes are
required to
enable smooth
transition into an
ICT-enabled
business

� Few changes
that enable
easier adoption
of ICT are
� ICT-enabled

decision
making

� Focused
training

� Improved
monitoring

� Reduced
hierarchy

� Suitable trainers
should be
identified based
on the training
requirements

� Training
modules should
be prepared
along with
detailed training
schedule based
on the
production plan

� Continuous
improvement
programmes
should be
planned and
monitored

Understand
Business

Requirements

Understand
Available
Technology

Improve/Adopt
Business

Processes in
Key Areas

Adopt
Technology in
Key Areas

Make
Complimentary

Changes

Provide
Training and
Support

Source: Zinnov Analysis
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The Indian manufacturing industry has a lot of potential. ICT could be the transformational 
catalyst to accelerate the growth and make the industry globally competitive. This can only 
be enabled through sustained multi-stakeholder efforts across each of the 5 levers to ensure 
that the entire spectrum of Indian manufacturing MSMEs is ICT-equipped.

Build Readiness: Increasing the absorption capacity of user firms for higher level ICT 
solutions is critical in increasing adoption. Capturing and documenting the existing business 
processes through cluster level interventions would build business process maturity of the user 
firms through a bottom-up approach. In order to provide consistency of approach and ensure 
implementation rigor, a nodal agency should be identified to develop national manufacturing 
process standards. The development of human capital skills on the demand and supply side 
is an essential requirement to accelerate the adoption of ICT. A large scale effort of curriculum 
redesigning, and overhauling of apprentice regulations is required to enable this process. 
Infrastructure and legal framework need to be strengthened. 

Increased Affordability: Due to the high initial cost of ICT solutions and uncertainty about 
Return on Investment (RoI) of ICT solutions in the MSME firms’ management, there is a need 
to provide access to finance for incentivising ICT adoption. Technology providers need to 
move towards innovative business and delivery models of ICT procurement and implement 
innovative solutions which are correlated with outcomes and usage. 

Increase Availability: Building an ecosystem of local IT services providers who can 
understand the needs of the local MSME firms, developing relationships and ultimately 
providing cost effective and appropriate solutions is essential. This can be developed through 
a symbiotic approach with large services providers. An online marketplace of ICT solutions 
for manufacturing MSMEs has to be developed to address the last mile reach issues and to 
increase awareness.

Improve Usage: Increasing the digital transactions of MSMEs would enable easier compliance 
to government, client and financial institution requirements. The MSMEs should be incentivised 
to adopt electronic transactions by giving higher credit ratings to firms that can demonstrate 
a mature capacity for electronic transactions. Development of local language and simplified 
solutions would greatly enhance usage. The ICT support needs of the MSMEs should be 
addressed through the use of Remote Infrastructure Management services and Shared 
Infrastructure Management models.

Create Awareness: Awareness levels of business value of ICT are low and this information 
gap has an adverse impact on ICT penetration levels. An awards programme can have a 
positive impact by creating a lighthouse effect. 

Chapter Summary

Chapter Summary
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Five levers for increasing ICT adoption 
among manufacturing firms

There are five stages to sustainable ICT adoption – readiness, affordability, availability, usage 
and awareness. The user firms should be aware of the benefits of ICT and the right approach 
to adoption.  In the current scenario, there is very low adoption of core ICT solutions which 
have direct impact on the competitiveness and productivity of the firm. 

The MSME firms have to be ready for core ICT adoption. Most MSMEs have unique business 
processes which result in high level of customisation and lack of commoditisation. Thus, 
the solutions become expensive and require proper evaluation criteria that will help meet 
the desired objectives. There is a need to create business process guidelines which can be 
adopted by MSMEs as well as ICT vendors for solution development. This will reduce the 
high requirement for customisation and would also ensure smooth transition into ICT-enabled 
business transformation. At the same time, the workforce employed by both MSMEs and ICT 
providers needs to be educated about the ICT-enabled business processes and also trained 
on solutions as part of skill development initiatives. Infrastructure and legal framework should 
also be further strengthened to meet growing demands and challenges.

Five Levers for Increasing ICT Adoption

Key Constraints

• Usage is restricted
to English
speaking
workforce

• Firms lack
technical support

Key Constraints

• Large ICT providers alone
are unable to address the
needs of MSMEs
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Affordability of ICT solutions need to be addressed because of high cost of solutions and lack 
of budgeting for ICT investments. This can be done by improving the access to finance for  
ICT solutions and by reducing the cost through innovative pricing models, development of 
modular-tiered and lightweight solutions, and duty reduction for hardware manufacturing.

The MSME firms should also be able to access the latest and successful technologies available 
in the market. Currently, the low adoption levels are also due to lack of effective channels for 
ICT vendors. The large ICT vendors are not focused on MSMEs. While the local ICT vendors 
are able to address the unique local requirements of MSMEs, they are unable to scale to a 
sustainable and growing business model. This calls for a collaborative ICT vendor ecosystem 
where local innovations and successful solutions can be supported by providing access to 
the market. This can perhaps be addressed by creating online marketplaces that can become 
interaction platforms for ICT suppliers and buyers.

Even among the ICT adopters, the usage intensity is still rather low. This is due to several 
factors such as lack of local language interface and high cost of support and infrastructure 
management. Usage levels need to be improved by bringing in compliance measures and 
further incentivising usage. Support-related costs also need to be brought down by providing 
remotely hosted solutions, remotely managed services and shared services. These services 
can be provided on-demand as per requirement thus reducing the overall TCO of IT. 

There is a lack of success stories which can influence adoption among the non-adopters leading 
to a prevalent attitude of “I do not get value from IT”. This can be addressed by identifying 
successful role models and recognising them through “ICT in Manufacturing User Awards” 
which will have a lighthouse effect in the industry and also highlight the potential benefits of ICT 
adoption. There is also a need to create events and campaigns at national scale to increase 
the general awareness levels of MSMEs across the various tiers of the firm, from boardroom 
to the shop-floor.

The roadmap to increased ICT adoption will be successful only if all the stakeholders are actively 
involved in the implementation of these recommendations through a “Web of Collaboration”.
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All stakeholders have distinct roles to 
play for increasing ICT adoption across 
manufacturing firms

ICT adoption can only be increased by addressing the key constraints across the entire value 
chain of adoption rather than piece-meal interventions. Concerted and collaborative actions 
between various stakeholders – government, academia, technology providers and user industry 
– are required to aggressively drive ICT adoption beyond the current low levels. 

Government

This would mainly include the various line ministries of the Central Government – Commerce, 
Information Technology, Human Resources Development, governmental agencies such as 
Reserve Bank of India and financial institutions such as public sector banks, Department of 
Telecom and Telecom Regulatory Authority of India. The role of the State level agencies is 
also crucial as more often then not, it is the State level agencies which implement Central 
Government schemes and interact directly with the MSME firms in their respective regions.

Key Stakeholders for Increasing ICT Adoption

Source: Zinnov Analysis
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Academia

This would include academic institutions such as engineering institutes, management institutes, 
polytechnic institutes, Industrial Training Institutes (ITI) and research institutes. Apart from 
capacity building, academic institutes with the right pedigree and credentials can serve another 
vital ecosystem role by becoming Centres of Excellence (CoE) for the local industrial clusters. 
These CoEs could perform multifarious roles including focused research on the characteristics 
of local clusters, consultancy support to local firms, etc.

Technology providers

This would include hardware & software firms, telecom providers and IT services providers 
such as system integrators. Technology associations such as NASSCOM, etc. also have a 
significant role to play in the ecosystem development.

User Industry

This would mainly include not only the manufacturing firms across various sectors but also 
national industry associations such as Confederation of Indian Industries (CII), Federation of 
Indian Chambers of Commerce & Industry (FICCI), Automotive Component Manufacturers 
Association (ACMA), Society of Indian Automobile Manufacturers (SIAM), Indian Machine Tool 
Manufacturers’ Association (IMTMA), etc. and local cluster associations. 
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Developing process guidelines for various 
verticals and segments will accelerate mass 
customisation of ICT

MSME firms need to develop a better understanding of their current way of running operations. 
While intuitive knowledge exists, this is largely experiential in nature. MSME firms need to 
formalise their processes and adopt best practices. Technology firms also need to invest 
effort and time to understand the particular characteristics of the firms within a vertical and a 
geographic cluster. Understanding the current business processes would increase the ability 
to create mass adoption of high level ICT solutions. 

Micro-sized firms lack basic business processes. Even small and medium businesses fail in 
successful adoption of high level solutions due to poor process maturity.  

There is a need to develop process guidelines for firms in various verticals across all sizes. 
NMCC along with national industry associations can develop basic business process templates 
for MSME firms.  Apart from templates, a business maturity level framework should be 
developed which can be used by MSME firms to assess their process maturity. Firms can opt 
for adoption of process guidelines using ICT to help implement the re-engineered processes. 
Improved credit rating for MSME firms which have adopted recommended processes can act 
as an additional incentive for firms. 

1. (a) “Build Readiness” – Business Process Guidelines

Source: Zinnov Analysis

STEP 1

Steps for Successful Implementation
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process
improvements
through
adoption of
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Reasons for ICT
Implementation

Failures

Mitigation:
Developing process guidelines for various verticals and firm sizes could accelerate
the mass customisation of ICT solutions required to trigger mass adoption of higher
level solutions

“Organisations should be ready to
adopt IT. They have to get their
business processes right and in
order before adopting IT. Readiness
can be provided as a service
offering by the IT vendors.”

Manufacturing MSME Owner

“Change management is crucial
element of the entire IT
implementation process and this
has to be taken care of, for any
implementation to be a success.
The change is related to the
transition from manual approach to
a process orientation. This is a very
difficult cultural change for the
SME owners.”
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Lack of business process mentorship prior to ICT adoption was found to be a major reason 
for implementation failure. Firms which do not have good business processes in place would 
fail to be competitive in spite of high ICT investments. 

Example: Indian automotive components industry has developed business process guidelines 
for easier ICT adoption. Auto Components Manufacturers Association (ACMA) has developed 
standard process guidelines and solutions templates for various sizes of firms to enable ICT 
adoption among auto component manufacturing firms. CII has developed easy-to-implement 
HR templates for micro firms which lack HR processes.  
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Business processes have to be documented 
(bottom-up) from cluster levels

Cluster Intervention Approach (Bottom-Up Approach)

The bottom-up approach can be executed over a shorter time frame and would allow selective 
clusters to be identified. These clusters can undergo suitable intervention for increasing  
ICT adoption as a follow up to the collection of current business processes. The initial process 
of collection of current business process and process maturity analysis could be funded by 
the government. 

Nodal Agency for Manufacturing Business Process (Top-Down Approach)

The top-down approach would involve the academia and other industry stakeholders who 
would leverage the cluster level documentation as well as global best industry practices across 
sizes, verticals and geographies. 

1. (a) “Build Readiness” – Business Process Guidelines

Source: Zinnov Analysis

Industry Leaders and Academia Collaboration

Nodal Agency for Manufacturing Business Process
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Cluster Intervention – Collection of Business Processes
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National Manufacturing Process Knowledge Repository 

The accumulated knowledge would be made available to Indian MSMEs and technology 
providers to allow them to improve the competitiveness of the manufacturing firms. The building 
of this repository would start with the initial clusters allowing firms in other clusters to adopt 
best practices of leading clusters within India. The documentation produced would allow firms 
to measure themselves across key business performance measures for example, inventory 
turnover, days for make-to-order with best firms within the cluster and verticals and hence, 
understand how they can be more competitive. 
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Cluster interventions have to be carried out 
to accelerate documentation of ICT maturity 
and business processes best practices 

Cluster Selection: Cluster selection has to be carried out to ensure that the initial clusters 
selected for the programme are the better performers on parameter of ICT adoption as well 
as business process maturity. The study has defined the cluster selection framework based 
on actual ICT adoption and potential index for the same.

Cluster Intervention: The consultants should be able to cover a cluster to document the as-is 
processes in a suggested time frame of 3-4 months. This activity can be replicated across 
various clusters simultaneously and the subsequent collection of processes from similar 
clusters (same vertical, value chain of firms) can be greatly accelerated. The documentation of 
the as-is-processes in the cluster would help firms compare within and outside the cluster for  
key performance indicators for their business. This would in-turn increase the competitiveness 
of firms. 

1. (a) “Build Readiness” – Business Process Guidelines (Bottom Up)

Source: Zinnov Analysis

Short to Medium-Term

Government
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• The census/ASI data collected should include ICT-related data to monitor
the adoption

• In case of non-availability of such data, a proxy for ICT adoption potential can be
calculated using existing data as suggested in the study
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Cluster ICT Adoption Drive: Technology providers have to be invited to leverage the cluster 
documentation and create solutions for the cluster firms to use. This can be done using a project 
delivery mechanism whereby a collection of lead firms from the cluster can come forward to 
invite proposals from technology providers to create a competitive end-to-end ICT solution 
and implementation package for the firms within the cluster. This solution would be based on 
the cluster process documentation created in the cluster intervention.       

The documentation and other knowledge assets created through this initiative should be 
maintained based on the “Open Source” philosophy.
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Clusters which show characteristics of 
innovators or early adopters have to be 
selected for cluster intervention

Cluster Selection Approach

The extent to which ICT can improve the competitiveness of manufacturing within a cluster 
would depend on inherent potential of the cluster and propensity of ICT adoption which 
can be estimated from other parameters. The current adoption pattern of clusters and ICT 
maturity needs to be understood to locate the clusters with high adoption potential. In order 
to be effective, the programmes and interventions that are designed have to keep the cluster 
maturity levels in perspective. The level of maturity would define the business value that ICT 
offers to the firm and a business case has to be made regarding whether they need to move 
to the next level. The intervention within clusters where the firms are doing reasonably well is 
more likely to succeed resulting in uptake of such technologies on a nation-wide scale. 

Based on the model, the clusters can be shortlisted for possible intervention. However, 
the final decision to run the cluster intervention within the cluster should take into account 
qualitative factors including the nature of associations within the cluster including leadership 
type, political situation and state & central government support as well as competency of local 
government; since the final success or failure of the cluster intervention will be determined 
by these factors. 

Cluster InterventionCluster Selection Cluster ICT Adoption

1. (a) “Build Readiness” – Business Process Guidelines (Bottom Up)

Cluster ICT Maturity Cluster Interventions Required

A proxy for cluster ICT
maturity can be calculated
for each cluster from
existing data
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II. Awareness Driven

• Need positive role models in the form of
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III. Business or Compliance Driven
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• National level compliance requirements would drive
adoption; no specific cluster level programme needed
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Number of Units

Annual Turnover

State Infrastructure
and Policies

Source: Zinnov Analysis
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Identification of Potential Clusters

The framework for identifying the clusters with the most potential for ICT adoption should be 
based on the following parameters which can be analysed through existing data like the census 
data as well as the UNIDO data. The cluster ICT maturity can be validated by actually carrying 
out a survey of firms in the cluster for ICT adoption across stacks.

 • Vertical Potential: The study has identified the verticals with the greatest potential  
for adoption of ICT using a framework discussed earlier. The clusters with focus on 
verticals with greatest adoption potential are the ones which should be selected for 
preferential development of cluster focused programmes to provide a greater thrust to 
Indian manufacturing

 • State Infrastructure and Policies: States with better infrastructure and policies provide 
more conducive environment for the clusters to adopt ICT

 • Potential for Technology Adoption: Clusters with greater technology adoption would 
adopt ICT faster

 • Export Potential: Firms with greater interactions with global market forces are inherently 
more competitive and are exposed to technologies including ICT to a greater extent   

 • Number of Units: Larger number of units within the cluster would make it easier to 
develop a cluster-specific solution or approach for increasing ICT adoption

 • Annual Turnover: Clusters with greater turnover would be able to make the necessary 
investments in ICT

Cluster Maturity Model

The actual cluster maturity can be mapped by finding ICT adoption across all the clusters 
under study. Once this is calculated, we shall use a percentile method and define the maturity 
levels of the clusters as per the technology adoption curve.

Innovators: The top 2.5 per cent of the clusters; Early Adopters: the subsequent 13.5 per cent; 
Early Majority: the next 34 per cent; Late Majority: the subsequent 34 per cent; Late Adopters: 
the final 16 per cent.
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Collection of current business processes 
within a cluster can help scale up 
development and implementation of ICT

Business Process Engineering (BPE) is usually a pre-requisite for adoption of core ICT solutions 
(level 3 and above). One of the constraints identified for lower adoption of core ICT solutions 
is that MSMEs have unique business processes, thus requiring high levels of customisation 
which creates problems for commoditisation and ICT adoption turns out to be expensive. 

The availability of the business process documentation compiled in the cluster would help 
user industry as well as technology providers arrive faster at standardised user requirements. 
This would reduce the level of customisation required for core ICT solutions and would enable 
easier adoption.

This needs to be locally empowered by involving all key stakeholders – local government, 
local educational institutions, IT providers and large services providers, and local  
cluster associations.

Cluster InterventionCluster Selection Cluster ICT Adoption

1. (a) “Build Readiness” – Business Process Guidelines (Bottom-Up)
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Source: Zinnov Analysis
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Technology firms along with other key 
stakeholders need to form a project delivery 
mechanism (SPV) for better execution

Post the business process analysis and compilation, the documentation and knowledge assets 
would have to be used to create awareness of the possible improvements within firms in the 
cluster through IT solution implementation. Thus, IT adoption can be accelerated within the 
cluster by following a structured approach suggested above which provides the user industry 
with negotiating power through aggregation and provide the technology providers with sufficient 
volume of business.  

This mechanism also ensures that government-funded activities are used for common benefits 
instead of benefiting individual firms. It is important that individual firms or groups within the 
cluster do not garner undue benefits out of any suggested government action.  Also, firms 
should not be provided with free or subsidies since past experiences show that firm commitment 
towards free initiatives is poor. The key is to make the firms within the cluster see the potential 
business benefits of adopting ICT and process improvements.

The cluster intervention should include allocation of some common infrastructure for technology 
providers to reach out to the firms within the cluster reducing their cost of sale. Existing 
infrastructure including association premise can be used for this purpose.   

Cluster InterventionCluster Selection Cluster ICT Adoption

1. (a) “Build Readiness” – Business Process Guidelines (Bottom-Up)
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the technology
providers should be
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intervention
programmes

Source: NASSCOM, Zinnov Analysis
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NMCC should facilitate the development 
of ICT enabled process guidelines across 
various manufacturing verticals

Top-Down Approach (Long-Term) 

The study recommends that business process compiled  across clusters need to be analysed 
at a national level to identify MSME best practices across key verticals and sizes. Global best 
practices also need to be studied and together with cluster best practices, these can be rolled 
out as business process guidelines, which can become de-facto standards in the long-term. 

A nodal agency is needed to coordinate this effort at a national level as otherwise the efforts will 
be fragmented and not achieve the purpose and objectives. A board constituting of members 
including academia and user industry leaders would help evolve a nodal agency for preparing 
manufacturing business process guidelines and standards. The steps to achieving this  
would include:

 a) Establishing board constituting of members including academia and industry

 b) Developing business process  guidelines and best practices per vertical for various sizes 
of firms 

 c) Developing basic business process templates for micro enterprise which are easy  
to implement

1. (a) “Build Readiness” – Business Process Guidelines (Top-Down)
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Process Consultants: There is a lack of professionals who can help MSMEs achieve better 
business process through process re-engineering mentoring. One of the charters of the nodal 
agency should also be increase capacity building of process consultants on  business standards 
based on guidelines. There has to be an effort to generate awareness of  the business process 
consultants. The agency could conduct Chartered Exams for Manufacturing Professionals 
in line with other certifying agencies like the India Chartered Accountants Institute, Quality 
Assessors, etc. 
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The role of industry bodies and firms within 
the cluster would be crucial in ensuring that 
cluster intervention is successful 

Cluster Intervention (Stakeholders – Government, User Industry, Business Process 
Consultants)

Funding of the cluster initiative can be partly carried out by the government and would help 
indirectly reduce the cost of servicing for the technology providers. The collection of processes 
at the ground level would be through business process consultants who would be able to interact 
directly with the cluster firms with the assistance of the various local industry associations. 

Cluster ICT Roll Out (Stakeholders – Technology Providers, User Industry)

Collaboration between all stakeholders of the ecosystem – technology providers as well as 
lead firms and associations (user industry) – would be critical to the success of ramping up 
adoption of ICT within the firms as discussed in the roll out mechanism, which involves several 
critical activities such as preparation of the Detailed Project Report (DPR), presentation before 
the Steering Committee, etc.

1. (a) “Build Readiness” – Business Process Guidelines (Bottom-Up)

Area Stakeholder Role Rationale

Cluster
Intervention

Cluster
ICT Roll Out

Technology
Providers

User Industry

Collection and
documentation of
cluster processes

Participate in
proposals for clusters

Leverages industry
and academia

Implementation similar to
CII TQM initiative

Participate in the
delivery mechanism for
enhancing ICT adoption

Training and certification of
process consultants

Short to Medium-Term

Government

Source: Zinnov Analysis
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Document as-is
business processes
for cluster firms
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Government should play a pivotal role in 
setting up a nodal agency for development 
of business process guidelines

Creation of  Guidelines (Stakeholders – Government, User Industry (Industry Associations), 
Academia)

Various stakeholders including NMCC (government), user industry associations and academia 
have to collaborate to establish the nodal agency for creating manufacturing business process 
guidelines. Government agencies should influence all the stakeholders and facilitate the 
required ecosystem for creation of such a nodal agency. The various activities involved in the 
creation would be:

 • Establishing multi-stakeholder board for developing guidelines 

 • Defining business process guidelines and identifying best practices for each vertical 

 • Basic business process templates for micro firms 

There is a requirement for a time bound effort to develop business process guidelines leveraging 
existing academic institutions of excellence and industry bodies and experts. These guidelines 
should be implemented in line with the CII TQM initiative.

1. (a) “Build Readiness” – Business Process Guidelines (Top-Down)

Area Stakeholder Role Rationale
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of benefits
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Government

User Industry

Academia

Source: Zinnov Analysis
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Training of Process Consultants  (Stakeholders – Government (NMCC) and  
Nodal Agency)

 • Train and certify process consultants (BPR) on standards evolved

 • Create awareness of the benefits of business process re-engineering

  • Improved business practices

  • Successful implementation of ICT

  • Credit benefits 

There is a need for a separate manufacturing process guidelines body in lines with the ICAI 
which can train and certify business manufacturing process professionals to provide business 
re-engineering mentoring to MSME firms.
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Human capital should be developed for both 
manufacturing and technology firms through 
curriculum changes and training programmes

The current status of human capital development has been a major constraint for ICT adoption 
across the manufacturing sector. Most of the workforce currently deployed within the MSMEs 
and ICT providers lack relevant skills required for adoption and implementation of ICT 
respectively. The manufacturing workforce in the MSME firms is highly diversified in terms of 
educational qualification and skills. Trained resources find immense career opportunities and 
it is extremely difficult to retain them. Dearth of qualified and trained workforce has led to high 
levels of attrition which further aggravates the situation. 

Most of the MSMEs have unique business processes that have evolved over a period of time 
and have been passed from one generation to the next. These are not aligned to workflows 
defined in the existing ICT solutions which require high levels of customisation to optimise 
the existing processes. ICT users within the adopting firms also need training on the solution. 
These requirements are currently not being met due to lack of vertical-specific domain 
knowledge and understanding of manufacturing business processes among the System 
Implementers (SI) who deploy ICT solutions for MSMEs. Most of these SIs are fresh graduates 
from engineering colleges with not much exposure to manufacturing. This has led to failure 
stories in ICT adoption.

1. (b) “Build Readiness” – Human Capital Development

Source: Zinnov Analysis
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There is a need to develop human capital for both the supply as well as the demand side. 
Human resource should be educated and trained on manufacturing business processes 
and ICT solutions such that they can be deployed on either the demand or the supply side. 
This would need revision of existing curriculum for Industrial Training Institutes (ITI) and  
polytechnic institutes.

Competing countries have focused on human capital development. China has focused on 
extensive training of human capital on ICT solutions at higher education while incorporating ICT 
curriculum at lower education. Brazil too, has worked on the development of basic education 
while extending the reach of ICT education. 

In India, Tally Solutions Pvt. Ltd., one of the leading ICT solutions provider has developed a 
vast network of Tally Academy, which trains and certifies professionals on Tally, its flagship 
software product for accounting.
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Imbibing ICT know-how into future 
workforce by curriculum modification will 
enable greater adoption

The Indian manufacturing workforce is highly diversified with the management teams mostly 
well-educated, and the workers mainly industrial trainees, polytechnic graduates or high school 
dropouts. Human capital development needs to happen across both management and the 
shop-floor around various skills, viz. technical understanding, business process understanding, 
vocational skill development, and relevant ICT skills. There is need of a knowledge repository 
to help design appropriate curriculum for the academic institutions across various categories 
– degree, diploma and vocational. 

Professional educational courses such as engineering and business administration should 
impart advanced knowledge and training on manufacturing business processes and their 
enablement on ICT solutions. Such trained human capital will be well-positioned to take 
informed decisions on ICT adoption. Similarly, the ITIs and polytechnic institutes should provide 
fundamental knowledge on the business processes and training on basic ICT solutions which will 
help workers to familiarise with ICT systems. Simultaneously, curriculum changes in polytechnic 
and engineering courses would increase the available talent pool for System Integrators (SIs) 
and potential local technology businesses start-ups. This creates larger talent pool which can 
cater to both large and smaller manufacturing firms as a spillover effect.

Technology Providers

Training Focus

Technical Understanding

Process Understanding

Skill Development

ICT Usage

Engineers Technicians

1. (b) “Build Readiness” – Human Capital Development

MechanismCurrent Status – Solution – Rationale Action Plans
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Considering the educational, social and economic background of early school dropouts and 
existing workers, especially in the unorganised sector, there are on-going initiatives such as 
Modular Employable Skills (MES) undertaken by the Ministry of Labour & Employment (GoI)  
in close consultation with national industry associations, micro enterprises in the unorganised 
sector, state governments, industry experts and academia for development of a new strategic 
framework for skills development. The main objective of the scheme is to provide employable 
skills to school leavers, existing workers, ITI graduates, etc. The MES programme also has 
a testing and certification plan included as a part of the programme. Substantial investments 
are being made by the government and the private sector on development of the curriculum, 
infrastructure and process leading to an MES certification. These kinds of schemes can also 
be extended to include training and development of workforce around basic manufacturing 
business processes and ICT usage.

Post completion of the course and certification under the programme; the candidates could 
join an employer for practical training as an apprentice. The practical training would be in the 
nature of “On the Job Training” at the facilities of the employer. Thus, the burden of “classroom 
training” should be removed from the employer. Outsourcing basic training to Pan India-certified 
training services providers who are capable of handling training on a Pan India basis will not 
only ensure consistency in delivery standards but also tale out the variability of “output quality” 
based on the employer, as it is in the case of employer giving the basic training.
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Academia has an important role to play  
in developing human capital and building 
ICT readiness

Curriculum Development (Stakeholders – Government (MoMSME, MoCI, Ministry of Labour 
and Ministry of HRD), Academia)

The government should make suitable policy changes to include basic and advanced curriculum 
for ICT and business processes in the academic institutions. MoMSME & MoCI should influence 
and facilitate the changes required in existing curriculum. The Ministry of Labour is responsible 
for these changes with respect to the Industrial Training Institutes (ITI) while the Ministry of 
Human Resource Development (HRD) is responsible for polytechnic, engineering and business 
institutes. A time bound review of the existing curriculum should be done by the academia. Post 
review, the curriculum should be developed by academia in consultation with user industry 
associations such as CII, ACMA, SIAM and technology associations such as NASSCOM and 
other national associations. Basic training should be modular in structure so that candidates 
can opt for courses specific to a vertical or solutions (Basic and Core ICT).

Internal Training (Stakeholders – Technology Providers (IT Providers), User Industry (MSME 
Firms and Associations))

1. (b) “Build Readiness” – Human Capital Development
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Enable easier adoption and
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MechanismCurrent Status – Solution – Rationale Action Plans

Source: Zinnov Analysis
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The IT Providers (technology providers) should provide training to their consultants and system 
implementers around business processes involved in manufacturing while the MSMEs and 
cluster associations (user industry) should provide training to their personnel around business 
processes and their enablement using ICT solutions. Technology providers can provide training 
and certification for local system integrators to enable them to customise existing products 
and develop add-on products which can meet the needs of the local firms. This would help 
improve the quality of implementation as well as increase adoption of ICT. Certification of local 
technology providers would be based on successful ICT implementation in MSMEs, technical 
expertise of firm, and compatibility of solutions with other systems. This would further enhance 
the credibility of local IT providers. 

The Government should also create incentive/reimbursement schemes for MSMEs which 
develop training programmes for their personnel on the premises. Trainers and candidates 
should be provided incentives in terms of refund of a part of the training fee/costs. The 
government can also allow for tax deduction of training costs.

For this programme to be a success, there is a need to create an integrated ecosystem or 
a platform which covers the above aspects and brings in all the constituents including the 
government. The immediate need is to build a platform which brings together – candidates 
seeking training, employers looking for candidates to be trained, training services providers 
seeking to train candidates, and employers looking for trained candidates.
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Given the role of reliable connectivity 
in delivering IT solutions, broadband 
penetration efforts need to be accelerated 

Accelerating IT adoption in the MSME segment will require new models of IT delivery with a  
radically different price performance paradigm. The success of new technology paradigms of  
IT solution delivery including remote hosting, Software as a Service (SaaS), Web 2.0, etc. is 
predicated on the availability of reliable and high capacity bandwidth. 

Government can provide viability gap funding to fund infrastructure initiatives which may not 
be economically viable for the private sector. Thus, private players can develop connectivity 
in industrial areas with the help of such viability gap funding. Government agencies like  
TRAI have to identify various impediments affecting the growth of connectivity and to adopt 
forward looking approach to address all such impediments.

The connectivity issue is being resolved as a result of various intervention by private players  
like telecom players and government regulatory bodies like Telecom Regulatory Authority  
of India.

1. (c) “Build Readiness” – Infrastructure
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China developing
ICT infrastructure

during the Golden Projects

Similar Successful
Initiatives

Source: Zinnov Analysis
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Developing infrastructure for industrial growth, including ICT infrastructure, falls under the 
preview of government and needs to be pushed through. Geographic analysis of ICT adoption 
nationally and internationally reveals that there is greater adoption in areas where the required 
infrastructure is already in place. For instance, with regard to connectivity, the Small and 
Medium Industry Association of Malaysia has signed a memorandum with TM Net (a local 
Internet Services Provider) to increase broadband usage among SMEs. In 2004, the President 
of Cisco Systems established a USD 50 million financing facility to help Korean SMEs adopt 
and deploy networking technologies.
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India severely lags behind other countries 
on power and connectivity infrastructure 
which prevents higher adoption of ICT

Connectivity is a major concern which would have to be addressed to allow MSMEs to access 
basic ICT in the form of emails, interaction with governments and banks online, accessing 
information, etc. For higher levels of ICT, connectivity becomes an issue since collaboration 
is a key feature of these solutions. Also, for emerging models like hosted solutions which 
are targeted to meet the requirements of the MSME firms, connectivity is a key concern that  
needs addressing. 

1. (c) “Build Readiness” – Infrastructure

Source: Zinnov Analysis, The World Bank, World Development Indicators Online Database, US Central Intelligence Agency, The World Factbook, International
Telecommunication Union, World Telecommunication/ICT Indicators 2008, World Economic Forum – Global Information Technology Report 2008,
Zinnov Survey of MSMEs
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The survey reveals that 25 per cent of MSME respondents felt that lack of quality power supply prevents them from
adopting more ICT in their business operations
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Data security concerns of MSMEs can be 
mitigated by focused awareness drives

NASSCOM has played a proactive role in enabling government and industry to create a robust 
and secure information security. Amendments have been made to the Indian IT Act of 2000 
to incorporate laws and policies which deal with data security and cyber crime. However, 
awareness programmes are required to reduce the security concerns of MSME owners.  
India ranks higher than China or Brazil on areas of ICT-related legal framework. This is due 
to various past interventions which have promoted the growth of Indian IT and ITeS sectors 
into mature industries. However, awareness among MSMEs about cyber security is low which 
can be increased by appropriate awareness campaigns.

The expertise required for developing the cyber security framework is present within the 
country and in most of the Indian IT companies. The ability of authorities to enforce the existing 
laws has to be improved substantially. A strong cyber security implementation framework is  
essential to provide confidence to firms to move their crucial business processes online. This 
can be achieved by tightening the punishment for defaulters.  

Currently, there is not enough clarity on definition and billing of software products and 
emerging models such as Software-as-a-Service (SaaS) need to be legally recognised as a 

1. (d) “Build Readiness” – Legal Framework

Source: Zinnov Analysis, Zinnov Survey of Indian Manufacturing Firms in select verticals (2009)
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service delivery model. There is close linkage between IT and telecom solutions. Currently, 
low cost communication solutions such as VoIP are not legally recognised (without license) 
for termination of connections between PC and phone. This has led to reduced adoption of 
collaboration and communication solutions. Also, security perceptions among MSMEs may 
reduce the usage of these emerging technologies.

Legislation/Enforcement (Stakeholders – NASSCOM/DSCI and Government (DIT & DoT))

Software and services need to be clearly defined by the government for billing and taxation 
purposes. The Ministry of Finance together with Ministry of IT (government) needs to develop 
clear definitions for software and SaaS to bring clarity around billing and taxation of these 
products/services. 

Awareness (Stakeholders – User Industry (Cluster Associations), Government (Ministry of 
MSME, Ministry of IT, Ministry of Information & Broadcasting))

The Ministry of MSME together with Ministry of IT and Ministry of Information & Broadcasting 
(government) should create awareness programmes around consumer protection and security 
measures involved in ICT adoption. Awareness of cyber security mechanism have to be 
incorporated into the general awareness campaigns to increase the number of firms moving 
their transactions online and hence, reducing their transaction costs. This programme has to 
focus on: 

 • Current existing security standards

 • Addressing user concerns on cyber transactions 

 • Best user practices to reduce security risks
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Differential credit to firms for investments in 
IT and business process would help banks 
safeguard their investments

Firms have restricted access to finance for IT solutions especially for the software applications. 
Lack of ICT budgets and high cost of solutions were identified as major constraints for adoption 
of core ICT solutions among MSMEs. Also, the current schemes does not extend financing 
schemes to subprime firms (with inconsistent growth). Since core solutions need significant 
investments, the study proposes that financing schemes for ICT adoption be increased to 
address subprime firms. 

Create more ICT-specific bank financing schemes. Solution vendors and banks can partner 
in creating ICT-specific loans thus increasing the affordability of solutions. 

The availability of credit in any sector increases spending in the areas as can be seen in 
numerous examples like consumer automobile and home financing. Financing options that 
are similar to the existing schemes need to be rolled out by the government, however, targeted 
towards subprime firms. Firms that are interested in adopting ICT should identify an ICT 
provider, who will analyse the BPE and suggest required ICT solutions and expected benefits. 
The financing will be provided to the ICT provider for implementing the solution. 

2. (a) “Increase Affordability” – Access to Finance

MechanismCurrent Status – Solution – Rationale Action Plans

Banks and
Financial

Institutions

Access to Credit
MSME

Manufacturing
Firms

Capital Utilisation

Reduces
Credit Risk

Result

• Improves transparency

• Improves governance

• Increases efficiency

• Drives growth

Result

• Sustains current business

• Difficult for banks to
monitor credit utilisation

• Current assets as collateral

Result

• Fuels future growth of
the firm

• Plant and machinery
as collateral

Firms with low level credit rating for other forms of credit can be made more credit worthy through a time bound effort
to improve the working of the company by encouraging them to invest a relatively small amount in areas of process
efficiency and greater ICT adoption.

Source: Zinnov Analysis
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Examples of Bank Financing : 

SIDBI Intel Schemes: SIDBI along with Intel finances the creation or upgradation of IT 
infrastructure of MSMEs. It provides finance for numerous applications, viz. hardware 
installation, implementation of legal software, network set-up, etc. Business enterprises and 
service sector entities recording profit in the previous 2 years are eligible for finance from 
SIDBI. They should not have defaulted to any financial institutions. This reduces the access 
of credit to firms who are anyways doing well. SIDBI assists in Term Loans. An assistance 
ranging between INR 5 lakh to INR 25 lakh can be availed.   

Maybank Scheme (Malaysia): The Malaysian Industrial Development Finance offers  
75 per cent financing at a 3 per cent  interest over 5 years for SMEs to buy ICT applications. 
In Malaysia, Maybank teamed up with Intel to enhance the ICT capacity of the SME sector. 
Maybank offers two financing schemes. Maybank IT plus package allows SMEs to make 
purchases from MYR 15,000 to MYR 500,000 repaid over 3 years. Maybank Ezy Pay Scheme 
provides an interest-free installment of 12 to 18 months for ICT purchases below MYR 15,000. 
This responds to government calls to provide more ICT finance for SMEs.
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Release of funds to technology and service 
providers would be dependent on meeting 
proposal performance improvement criteria

Technology providers can partner with MSME firms and make a proposal for improving the 
performance of the firm across various measurable business Key Performance Indicators 
(KPIs). The bank/financial institution will evaluate the feasibility and business value of  
the proposal and releases the initial minimum required credit to initiate the process improvements 
and ICT adoption in the MSME firms. The money is released to the technology or services 
provider.

The remainder of the credit is released post implementation after a third-party audit certifies that 
the implementation meets the project proposal. A feasibility study of setting up a government 
fund to meet the incremental risk burden on banks can be initiated. The end result for the firm 
would be increased credit worthiness and hence, reduced interest burden for the rest of the 
loans that are sanctioned including working capital as well as capital investment-related loans. 
Thus, this scheme if effectively implemented would increase access to finance for MSME firms 
by making them more competitive.

2. (a) “Increase Affordability” – Access to Finance

MechanismCurrent Status – Solution – Rationale Action Plans

Banks and
financial
institutions

Partial credit for ICT and
process improvements

Proposal for process
improvements

Technology
and service
providers

Partnered
approach

Subprime MSME
manufacturing

firms

Greater transparency of firm – Mandated online
credit application form and details submissions

Third-party audit for
measuring
performance
improvements

IT investments/
process improvements

Better credit
ratings (lower
interest rates)

Increased
credit
worthiness
of MSME firms

Release of remainder
credit amount to
technology and
service provider

Benefits:

1. Firm: Availability of credit to improve firms performance would be a driver for manufacturing firms to avail of the same

2. Technology providers: Ensure direct payments from bank on meeting service level agreements

3. Banks: Increase the credit worthiness of their portfolio of companies and meet their priority sector requirements

Source: Zinnov Analysis
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Bank and vendor financing options will help 
firms budget for the outflow of ICT expenses

Bank Credit (Stakeholders – Government (Ministry of MSME, Ministry of Finance, The Reserve 
Bank of India, Public Sector Banks and Development Institutions))

The lending banks should draw eligibility criteria for subprime firms and funds need to be 
allocated for the same. 

 • Provide direct credit to technology providers under existing priority sector lending to 
MSME firms for measurable process improvements 

 • Replicate SIDBI Intel Credit Scheme to meet their priority sector lending criteria

 • Mandate e-Filing of documentations for MSMEs availing of the scheme

Increased ICT adoption and usage among the MSME creditors would increase the transparency 
of operations for the banks hence reducing credit risk for the banks.

Proposal Creation (Stakeholders – Technology Providers, User Industry (MSME Firms))

User industry should partner with IT providers (technology providers) for business process 
improvements and identification of the ICT solutions required. The proposal for ICT adoption 
will be submitted by the firm together with IT provider to the financier (banks and other financial 
institutions recognised by the RBI) for approval of credit.

2. (a) “Increase Affordability” – Access to Finance

Area RoleStakeholder Rationale

Bank
Credits

Proposal
Creation

Technology
Firms

MSME User
Firms

Mandate e-Filing for
these firms

Extend credit to firms for
process improvement and

ICT adoption

Participate in creating
bank loan proposal

Increases transparency

Reduces credit risk

Increases the user base
for technology solutions

Improves efficiency
of firms

MechanismCurrent Status – Solution – Rationale Action Plans

Source: Zinnov Analysis

Government
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Affordability of ICT solutions should be 
increased through innovative pricing and 
economical delivery models

Core business processes are unique to individual MSME firms and the dominant approach 
required for the adoption of core ICT is that of Business Process Engineering (BPE) followed 
by ICT adoption. This requires detailed analysis of existing process, identifying the best fit 
solutions and customising them further to optimise the business processes. This is usually a long 
drawn process requiring significant investments on essential components such as hardware, 
software and services along with the efforts required from the firm personnel. 

The cost factor is generally high across all the components. Most of the popular solutions 
available are highly priced and are beyond the reach of MSMEs. MSMEs without the 
knowledge of right approach usually avoid BPE and opt for solutions that are affordable and 
easily available. This is also impacted by lack of budgeting for ICT investments. Hence, firms 
that cannot afford customised solutions will have to realign their business processes to those 
provided by the IT solutions. This impacts the agility of the firm thereby inhibiting adoption 
among peers within the cluster. 

2. (b) “Increase Affordability” – Reduced Cost of Solutions

Suggested Solution

Remote hosting and mobile-based solutions have potential to deliver critical services to a larger user base

Source: Zinnov Analysis, Zinnov Survey of Indian Manufacturing firms in select verticals (2009)

Key Constraints Rationale

• MSMEs need flexibility in
terms of buying, paying and
scalability options

• Upfront investments can
be shared across large
user base

• High penetration of mobile
across the user base

• Domestic hardware
manufacturers can
develop low cost products

• Innovative pricing models to avoid
high upfront investments

• Remote hosting of ICT solutions
for cost amortisation

• Lightweight enterprise solutions on
network-centric access devices

• Reduction of duty structure
for boosting domestic
hardware manufacturing

High cost of solutions and
huge upfront investments

Lack of right approach
to adoption

Lack of budgeting for
ICT investments

MechanismCurrent Status – Solution – Rationale Action Plans
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Innovative pricing models such as “Try and buy”, “Pay as you go”, “Tiered approach”, “Cluster 
pricing and contracting”  and emerging technologies such as “Lightweight enterprise solutions” 
and “Remote hosting” will help reduce the high upfront investments and thus increase the 
affordability of ICT solutions. Simultaneously, domestic hardware manufacturing can also 
be boosted by making suitable amendments to the current duty structure and making them 
competitive with the imports market. Asian economies such as Thailand, Singapore have 
enhanced their domestic hardware manufacturing through reduced duties.

Remote hosting and mobile-based solutions are delivering critical services to large user base 
across developing economies. Mobile as an access device is being used across banking for 
financial inclusion in India, South Africa, etc.
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Affordability can be increased by  
developing lightweight solutions and 
innovative pricing models

There are several failure stories for ICT adoption among MSMEs, which is mainly due to 
adoption of inappropriate solutions. This can be avoided by identifying a few solutions and 
evaluating them over a trial period. Also, the solutions should have a tiered and modular 
structure such that adoption becomes scalable as per requirement.

Clusters can also negotiate with ICT vendors for a cluster pricing model which is at reduced 
costs. If there are good number of firms interested in ICT adoption, the cluster associations 
can influence and negotiate with the vendors for discounts. Contracts can also be structured 
in this model to help and guide the MSMEs.

Lightweight enterprise solutions should be developed to increase the affordability of MSMEs. 
The solutions should be remotely hosted and shall be accessed using network-centric devices 
such as desktops, notebooks, smart phones, etc. Simultaneously, low complexity tasks such 
as information transactions should be conducted over SMS protocols using mobile phones.

The cost of hardware manufacturing can be reduced by revising the duty structure which 
has an adverse impact on domestic manufacturing. The impact of existing duties should be 
assessed and suitable actions should be taken. 

2.(b) “Increase Affordability” – Reduced Cost of Solutions

Source: Zinnov Analysis

MechanismCurrent Status – Solution – Rationale Action Plans

Innovative
pricing models

Review existing
duty structure

Assess impact

Revised
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enterprise
solutions
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hardware manufacturing
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as you go)

• Flexible payment
options (Pay as you go)

• Cluster pricing and
contracting

Trial Version
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Technology vendors should innovate on 
their pricing and delivery to enable informed 
selection and phased adoption of ICT

Innovative Pricing (Stakeholders – Technology Providers (Software Product and Services 
Companies))

Try and Buy

Technology providers should provide trial version of the software with all standard features so 
that MSMEs can evaluate their requirements and available options. “Try and buy” is necessary 
since MSMEs have unique requirements and hence need to identify the best fit solution.

Pay as you Go (Hosted Applications)

License costs need to be spread across the usage period so that flexible payment options 
should be provided (monthly, quarterly, annual). This helps MSMEs to expand their user base 
despite financial constraints for upfront investments on multi-user licensed solutions.

2. (b) “Increase Affordability” – Reduced Cost of Solutions

Innovative
Pricing – Try
and buy

Innovative
Pricing –
Tiered
Approach

Leverages industry and
academia

Implementation similar to CII
TQM initiative

Provide better pricing where cluster as
an aggregate purchases IT for the

member firms

Training and certification of
process consultants

Create tiers of solution that can
be adopted in a phased manner

Provide high degree of customisation
across user tasks and software features

Provide flexible payment options

Provide trial versions of software
for evaluation by user industry

Helps identify and evaluate
right solutions that meet

unique requirements

Helps MSMEs to expand
user base despite financial

constraints

Helps identify and evaluate
right solutions that meet

unique requirements

Helps adopt ICT at an
affordable price and

eliminates the need for
individual negotiation

MechanismCurrent Status – Solution – Rationale Action Plans

Technology
Providers
(Software

product and
services

companies)

Area Stakeholder Role Rationale

Innovative
Pricing – Pay
as you Go

Cluster
pricing and
contracting

Source: Zinnov Analysis
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Tiered Approach

Software providers should create tiers of solution that can be adopted in a phased manner. 
The software should also provide high degree of customisation across user tasks and software 
features. This helps MSMEs to evaluate their critical business requirements and identify the 
best fit solutions.

Cluster Pricing And Contracting

Technology providers should provide better pricing for ICT solutions to clusters that purchase 
ICT solutions as an aggregate for all the member firms. This will help increase affordability for 
the firms as well as eliminate the need for individual negotiation and contracting.
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Remote hosting of solutions and use of 
mobile as an access device will significantly 
reduce cost of adoption

Lightweight Enterprise Solutions (Stakeholders – Technology Providers (Hardware 
Companies))

The hardware manufacturers (technology providers) should develop network-centric access 
devices which are much more affordable than regular PCs. These devices should contain 
optimum resources required to access internet and to run web-enabled applications. 
The government should provide innovation funds for research and development of these  
network-centric devices to encourage the development at low cost. The solution should be able 
to handle low complexity tasks and communicate over SMS protocol while high complexity 
tasks can be handled over the internet. 

2. (b) “Increase Affordability” – Reduced Cost of Solutions

Area Stakeholder Role Rationale

Develop and promote mobile as an
access device for lightweight

enterprise applications for MSMEs

Develop and promote network-
centric devices at an affordable cost Helps increase

affordability due to low
cost of mobile devices

and other network-centric
devices

Encourage and support
development

Helps access user data
anytime anywhere

MechanismCurrent Status – Solution Rationale– Action Plans
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Providers
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product and
services
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Technology
Providers
(Hardware
companies)

Provide innovation funds to
technology providers for
development of solutions

Provide data backup functionality
for offline access

Source: Zinnov Analysis
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Government
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Remote Hosting (Stakeholders – Technology Providers (Software Product and Services 
Companies))

Remote hosting of ICT solutions is an emerging technology which is expected to meet 
the growing demands of MSMEs for ICT solutions. The technology involves setting up of 
necessary infrastructure such as network, servers required for database and application 
delivery management, and security management in remote locations and hosted online for 
user access. Since the resources need to be allocated on-demand for users, technology 
providers are able to optimise the resources and share the associated costs across the user 
base. However, this would require large user base to achieve economies of scale. Also, users 
should be able to take a backup of their data on local premises and access it offline during 
network unavailability. 
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Hardware costs should be reduced by 
lowering the duty structure and by using 
mobile as an access device

Reduced Duty Structure for Domestic Manufacturing (Stakeholders – Technology Providers 
(Hardware Companies), Government (Ministry of Finance, Ministry of Telecom))

Hardware manufacturers should highlight their pain points and price differentials compared to 
imported products. Hardware manufacturing companies  and their national industry associations 
together should define a concrete set of recommendations on duty reduction and submit for 
government approval. 

The government should review the existing duty structure on hardware components and end 
products to arrive at reduced duties on input components for hardware manufacturing. This 
will enable domestic manufacturers to produce goods that can compete with imported goods 
on price points.

2. (b) “Increase Affordability” – Reduced Cost of Solutions

Source: Zinnov Analysis
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Local IT providers are required to address 
the unique requirements of MSMEs

In the current landscape, the large and mid-sized IT providers are not able to target the 
manufacturing MSME due to their inherently high cost structures and lack of channel partners 
to support the deployment at the ground level and this situation is not likely to change in the 
short-term horizon. Also, it is found that products that are customised or developed by local 
IT providers are much more economical for the MSMEs. Close proximity of MSMEs and  
IT providers enable them to exactly capture the business requirements of the firms and 
develop the relevant solutions for them. The local IT providers recruit local talent and are able 
to understand and implement solutions within the local clusters. Larger IT providers face talent 
constraint as people are not willing to move to remote areas to implement the IT solutions.

Large IT providers are not able to have people on the ground (local client site) for MSME firms 
for the required length of time during the implementation phases. This leads to a “low-touch 
model” of customer servicing through remote management. Quality of resources that larger 
system integrators provide MSME firms is also generally poor resulting in poor implementation 
and hence, a negative example of ICT adoption which has a damping effect on further spread 
and adoption of such technologies among peer firms. 

3. (a) “Increase Availability” – Local IT Provider Ecosystem

Current Status – Solution – Rationale Mechanism Action Plans

Lack of channel
partners for
implementation

Limitation on quality
of human resource

Lack of customised
IT solutions

Poor implementation
of ICT solutions
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IT provider ecosystem to

support the ICT
development efforts at the

cluster level

Similar Successful
Initiatives

Peenya Machinery and
Equipment Cluster

Local understanding
of business

requirements

Development of
localised and

innovative products

Lower cost of ICT
solutions by local

Provide customers’
reviews on

available solutions

Source:Zinnov Analysis

Key Constraints Suggested Solution Rationale
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It is required to develop an ecosystem of local IT providers and system implementers who 
recruit local talent and are able to understand and help implement solutions within the local 
clusters having understood the unique set of challenges for firms within the given ecosystem. 
These solutions can then be made available to a larger market through the online marketplace. 
The role of large technology providers in developing this ecosystem is critical.  

Case Study: Development of Local IT Providers 

In-depth interviews in Peenya (Bangalore) Machinery and Equipment Cluster have revealed that 
a number of MSMEs have had a great deal of success in getting local IT providers developing 
customised ICT solutions. This seems to work due to a mix of reasons: 

 • Understanding MSME Business Needs: Close proximity of MSMEs and local IT providers 
enables them to capture exactly the business requirements of the firms and develop the 
relevant solutions for them 

 • Greater Involvement in Implementation: The local IT providers are able to provide a lot 
more focus and time to the MSME clients 

 • Low Costs: The locally customised or developed products are found to be much cheaper 
for the manufacturing firms 

 • Such patterns of successful ICT adoption using customised solutions from local vendors 
have been seen in early adopter firms in Pune Automobile cluster as well as Salem Textile 
cluster for higher levels of ICT solutions (ERP) 

Challenges with Local IT Providers 

 1 Human Capital: Local engineering and polytechnics are not producing enough human 
resources who are capable of understanding both manufacturing processes and available 
Information and Communication Technologies

 2 Technology: Product companies have generally not encouraged the development of local 
IT providers as it requires considerable effort to develop the technical and domain levels 
of the local IT providers particularly in smaller towns 

 3 Financing: Local vendors struggle to sustain businesses over a longer period of time. 
Many manufacturing MSMEs have gone out of business after having developed successful 
solutions or creating successful implementation

 4 Credibility: Local IT providers  and start-ups face credibility issues. Many of these 
vendors are unable to sustain their business often leaving their customers firms without  
any support.



243

Local IT services providers should be 
incubated and encouraged to develop 
localised and innovative scalable solutions 

Partnered Approach: Large IT providers should work hand-in-hand with the local IT providers 
to ensure that the clusters selected for cluster intervention are able to ramp up on the adoption 
of ICT. This is a critical enabler for the cluster intervention programme that was discussed 
earlier. The local IT providers play an important role of being able to support the on-ground 
implementations within the clusters as well as provide post implementation support. 

Incubation: There is a need for funding and incubation of multiple IT providers within the cluster 
and an incubation fund can be set up within clusters selected for intervention. Local institutions 
(academia) and cluster associations (industry) should provide an environment for process/
technology developments which meet the needs of the local manufacturing firms. Technology-
related developments can be part of research projects. Large IT providers (technology) should 
provide technology platforms and certification of local SIs and IT providers enabling them to 
develop customised/localised solutions that meet unique requirements of the MSMEs. The 
Ministry of IT (government) together with state IT departments and NASSCOM (technology) 
needs to provide incubation funds for product and solution development by local IT providers. 
NASSCOM’s Product Forum initiative can be extended to provide support for the local IT providers 
in this regard. Alternatively, the government can also set up STPs in the identified clusters.

Current Status – Solution – Rationale Mechanism Action Plans

3. (a) “Increase Availability” – Local IT Provider Ecosystem

Source: Zinnov Analysis
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Local IT providers should be incubated and encouraged to develop localised and innovative 
products that can target a large customer audience within the cluster. Upon successful 
implementation within the cluster, these solutions can be made available for other clusters. 
Similarly, large IT solutions companies need to collaborate with local IT providers to develop 
customised and economical solutions based on business processes captured in the  
cluster intervention. 

Certification: Certification of solutions and services providers for MSMEs could be a key 
initiative, and local IT companies who do not have a SEI CMM level 3 plus or equivalent  
ISO certification should need a quality certification by an agency like the STQC every 2 years 
to be certified as an accredited manufacturing solutions provider and will have its capabilities 
presented on the NMCC website and will be allowed to participate in NMCC initiatives. 
This would address the concerns around quality of services and solutions provided by local 
technology providers and system integrators. 
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Local technology providers should be 
incubated by academic and research centres 
and user industry associations

Technology and Process R&D (Stakeholders – Academia (Local Institutes), User Industry 
(Associations))

The local academic institutions are crucial in providing a breeding ground for process/technology 
developments which meet the needs of the local manufacturing firms. Technology-related 
developments can be a part of research projects. The collaboration with academic institutes can 
also be leveraged for capacity building and local research on business problems. Local Centres 
of Excellence (CoE) on manufacturing solutions/processes can be created for the clusters, for 
example, XLRI in Jamshedpur for the local metal products industry clusters in the area. The 
knowledge of large firms in the cluster can be leveraged to improve the functioning of the local 
CoE (For example, Tata Steel for the Jamshedpur cluster). The local academic institutions can 
provide an environment for process/technology developments which meet the needs of the local 
manufacturing firms. Technology-related developments can be part of research projects. 

This would leverage existing academia/research talent available locally. The students in the 
academic institutions would get better industry exposure to real world problems and solutions. The 
solution evolved for actual business problems can then  be incubated at the institution level. 

Area RoleStakeholder Rationale

Source: Zinnov Analysis
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3. (a) “Increase Availability” – Local IT Provider Ecosystem
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There is a need to create an online 
marketplace for ICT solutions to address 
requirements of manufacturers

There are several challenges responsible for the lack of availability of ICT solutions. Most 
important of these have been noted below:

Last Mile Connectivity: Widespread regional presence of manufacturing clusters makes  
its very difficult to reach out to most of them resulting in higher cost of solutions due to 
higher marketing cost involved. There is need for a variety of channels to reach out to the 
manufacturing units.

Lack of Know-how: Manufacturers have very limited knowledge around the appropriate solution 
for them. Potential buyers do not know where to buy from in the market. There is no information 
about reliable and capable system integrators in the vicinity of manufacturing units.

Lack of Trust: Firm owners have had bad experiences with system integrators and are 
apprehensive about future investments. There are no means of gaining customer reviews 
about system integrators and ICT products/solutions. There is no platform for identifying 
reliable SIs.

3. (b) “Increase Availability” – Marketplace

Source: Zinnov Analysis, Zinnov Survey of Indian Manufacturing Firms in select verticals (2009)

Key Constraints Rationale
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Lack of Competition: There are very few System Integrators (SIs) in local clusters resulting in 
low-bargain situation. There is disparity in cost of similar solution across geographies.

Due to inexistence of a one-stop-shop for the ICT requirements of MSMEs, many firms find 
it difficult to narrow down their ICT requirements without the help of reliable and capable 
system integrators. Hence, there is a need for creating a marketplace for ICT requirement of 
manufacturers. The manufacturers should be able to buy ICT solutions from this one-stop-shop 
based on their requirements. At the same time, all the local suppliers will be able to expand their 
markets by being able to sell their solutions online to firms from various parts of the country. 

Based on the survey and in-depth interviews with manufacturing firms, it has been found 
that there exists very low awareness of available solutions in the market. Also, most of the 
products are not available in various parts of the country, especially in Tier II cities. Moreover, 
firms struggle to find capable system integrators who can help them select the right solution.

The online marketplace will be a one-stop-shop for all ICT requirements and will help resolve 
most of the challenges currently faced by both supply as well as the demand side. 
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The objective of the marketplace should be 
to help MSMEs identify and procure most 
appropriate solutions

The marketplace will be a public private partnership entity and will solve many 
challenges faced by the supply and the demand side in the current scenario. There will 
be some primary objectives of the online marketplace and other secondary objectives. 
The online marketplace will help increase the availability of solutions by providing a  
one-stop-shop for the manufacturers to interact directly with the supplier and make payments 
online. Online payment option will help manufacturers to avail productised solutions without 
any delay in transactional formalities. It will also bring ICT suppliers closer to firm owners and 
shall resolve the issue of last mile connectivity which is currently faced by technology providers 
due to the widespread nature of MSMEs in the country and in-turn will help reduce the cost 
of the solution in the longer run. The marketplace will also help in generating leads for the 
suppliers in case the firms’ owners are not comfortable buying online.

The marketplace will help promote healthy competition among ICT suppliers and reduce the 
disparity in cost of solutions across suppliers and geographies for similar solutions by making 
them compete on the same portal. Another very important objective of the marketplace will be 
to provide customer reviews to the manufactures on available ICT solutions and share their 
experiences with system integrators.

3. (b) “Increase Availability” – Marketplace

MechanismCurrent Status – Solution – Rationale Action Plans

Source: Zinnov Analysis

Primary Objectives

Provide information of
capable and trustworthy
local system integrators

Provide customer reviews
and survey ratings for

available solutions

Secondary Objectives

Increase availability and
solve last mile reach

Help MSMEs understand
how to evaluate

available solutions

Provide a one-stop-shop
for all ICT solutions

Make solutions available
at competitive prices

Enhancing role of online
channel for buying and
selling ICT solutions by

providing incentives

Links to vertical-specific
portals “VORTALS” for
more information on

specifics

NMCC in consultation with NASSCOM
developed blue print followed by selecting a
private partner through tendering process

The private partner develops, launches
and maintains the online marketplace

Manufacturing
firms get

Customer
Reviews

ICT Solution
Ratings

Solution
Purchasing

ICT provider
RatingsMarketplace

NMCC
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NMCC with the help of NASSCOM should 
design an online portal to provide a 
centralised virtual market for all ICT solutions

Development of the Portal (Stakeholders – Government (NMCC), NASSCOM, National 
Industry Associations, Private Partner)

The portal for the marketplace will be in the format of a public private partnership entity. NMCC 
in consultation with NASSCOM will invite tenders to select appropriate private body as partner 
for the management of the portal. The partner should be a private firm with relevant experience 
of managing e-Commerce portals supported by strong and seamless integration within the 
supplier network. Involvement of the government will make the marketplace more reliable within 
the manufacturing firms. NMCC and NASSCOM should achieve the following key items:

 • Develop complete blue print of the plan for marketplace with all the identified 
objectives

 • Invite tenders from private organisations for development and maintenance of  
the marketplace

 • Register a public private partnership entity

 • Develop guides on selection of appropriate ICT solutions based on verticals and size 
with the help of national industry associations

MechanismCurrent Status – Solution – Rationale Action Plans

3. (b) “Increase Availability” – Marketplace

Area

Development
of Portal

Stakeholder

NMCC &
NASSCOM

National
Industry

Associations

Role

Develop complete blue
print of the marketplace

Invite tenders for selecting
private partner and create

public-private entity

Develop guides for
selection of ICT solutions

with help of industry
associations

Develop infrastructure
backbone of the

marketplace

Build ICT supplier
network

Provide supplier ratings
based on reliability and trust

Rationale

Government involvement
will make the portal more

reliable among firm owners

Avoid spending on
inappropriate solutions by

manufacturing firms

Consistent and diligent
monitoring

Success of the portal will
be a mandate

Source: Zinnov Analysis

Private Partner
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Inclusion of a capable private partner will help streamline the marketplace in terms of 
maintenance and development of the portal, building up of entire ICT supplier network and 
providing a statistical analysis on the performance of the portal. The contents of the marketplace 
will be monitored by the partner and will constantly keep a check on reports of false promises and 
under-delivery by the suppliers. The private partner’s role will include the following items:

 • Development of complete infrastructure backbone for the marketplace 

 • Invite ICT suppliers for registrations on the marketplace

 • Provide ratings to the registered suppliers for reliability, quality and trust
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An external compliance imperative may be 
required to stimulate ICT adoption among 
the lagging sectors/firms

Compliance and quality standards is a key area for various sectors in the manufacturing 
industry. These requirements often necessitate the use of ICT-related solutions to meet the 
documentation and process needs of firms. For example, one of the reasons for high adoption 
of finance and accounting ICT solutions is the high degree of compliance that is required on 
the part of businesses for activities like taxation and related audits. Such compliance-related 
needs can indirectly result in increased use of ICT solutions even in firms who are otherwise 
late adopters in the use of technology. 

Key external influencers for all firms include; 1. Clients and hence quality and industry 
requirements; 2. Government: Compliance; 3. Financial Institutions: These includes banks 
who supply working capital and term loans for the MSMEs.  Any of these institutions pushing 
compliance needs which force ICT adoption or make adoption of ICT an effective way of 
meeting compliance requirements would have a direct or indirect effect on adoption.  

MechanismCurrent Status – Solution – Rationale Action Plans

4. (a) “Improve Usage” – Compliance

Key Constraints

Compliance-related
pressures

Need for documentation

Late adopter firms not
willing to adopt ICT

Suggested Solution

Drive greater transparency
and ease of compliance
through the use of ICT

Similar Successful
Initiatives

e-Filing of taxes/VAT
implementation

Rationale

Client needs mandate
product process

compliance

Ability to meet bank
compliance increases

access to credit

Ability to meet industry
compliance increases

market reach

Source: Zinnov Analysis
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There is a strong rationale for enabling higher usage through compliance measures. 

 • Client requirements were also found to be a critical motivation with over half the firms for 
ICT adoption 

 • ICT would help firms meet quality and environmental standard requirements which would 
open up developed markets

 • ICT can help manufacturers implement process guidelines which increase their 
competitiveness

Government compliance in indirectly enabling ICT adoption has been demonstrated by the 
increased adoption of ICT as a result of implementation of Value Added Tax (VAT) regime.
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MSMEs can use ICT to improve their ease  
of compliance and should be incentivised  
to do so 

Banks can incentivise MSMEs to move their transactions online and improve their financial 
transparency by offering better credit rates to firms who choose to do so. Due to the close 
relationship between bankers and MSMEs; bankers are in a position to push better business 
processes to the firms. Yes Bank is a case in point. The bank in addition to credit provides 
business advisory supported by technology to unlock business value for the firm which helps 
in the firm’s growth hence, increasing the business that the firm transacts with the bank.

Ability to meet market standards may be critical in being able to grow in export markets. In 
certain verticals like pharmaceuticals, this is the most critical area. 

Credit Flow

Information Flow

ICT can be used to increase transparency
between banks and MSMEs

Banks can incentivise the same by providing
credit at better rates to firms opting for online
transactions and documentations

MSMEs can use
ICT to improve
ease of
compliance

Bank

Markets

Compliance
Requirements

Materials Flow

Large FirmsMSMEs

4. (a) “Improve Usage” – Compliance

Source: Zinnov Analysis, Interview with Financial Institutions

MechanismCurrent Status – Solution – Rationale Action Plans
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Migrating government business interactions 
online would help increase transparency

e-Governance (Government (DoIT and other Departments))

The various government departments have to transition G2B interactions online, thereby 
improving ease of doing business and transparency. India ranks poorly in ease of doing 
business and transparency measures. Mandating online interactions increases transparency 
and reduces transaction costs and time.

Banking Compliance (Government (Reserve Bank of India and Banks)) 

Mandate e-Documentation for loan applications and monitoring of credit worthiness of firms. 
This will become a starting point for pushing transactions online. This will improve the monitoring 
process of banks increasing transparency and monitoring frequency. Online transactions would 
reduce transaction costs for banks and firms.

Process Improvement Guidelines (Government (NMCC, Public Sector Banks)) has to evolve 
the process guidelines for firms in various verticals and the adoption of these can be incentivised 
by improved credit rating of MSMEs who opt for using ICT-enabled process guidelines. 

4. (a) “Improve Usage” – Compliance

Area RoleStakeholder Rationale

e-Governance

Process
Improvement
Guidelines

Banks

Government
(NMCC)

Provide incentives to
firms for following
improved process

guidelines with improved
access to credit

Increases transparency and
reduces transaction costs

Reduces credit risk for banks

Reduce business risk of firms

Government
(DoIT)

Government
(RBI) Mandate e-Filing of

documentation for
loan application

Migrate government
business interactions

online

Banking
Compliance

MechanismCurrent Status – Solution – Rationale Action Plans

Note: Department of Information Technology (DoIT), Reserve Bank of India (RBI)
Source: Zinnov Analysis
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Industry compliance requirements will 
provide an indirect push for ICT adoption

Industry  Compliance Requirements (Stakeholder – Government (Compliance and 
Regulation) and Industry (Large Clients))

Environmental Requirements: Clients would require products to meet different levels of 
environmental management norms in a global environment. Supplier compliance would 
be driven by market pressures and governance of compliance would be easier with ICT 
applications. Example: Environmental regulations for paints used on ship hull require tracking 
and tracing of the production batch.

Quality Requirements: Clients have various quality requirements as per the industry and 
destination country. Documentation of quality compliance is a major area where ICT can be 
of great help. Example: Quality requirements in pharmaceuticals industry. 

4. (a) “Improve Usage” – Compliance

Area RoleStakeholder Rationale

Source: Zinnov Analysis

Industry
Compliance
Requirements

Meet environmental regulation

ICT can help in managing
quality compliance

Increases potential market for
the product

MechanismCurrent Status – Solution Rationale– Action Plans

Meet industry quality requirements

Government

Industry
Requirements
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Localised and simplified software solutions 
will increase usage of ICT across the firms

The current level of usage of ICT solutions within MSMEs is very low; it needs to be increased. 
India has a very small English speaking population and a majority of the workforce employed 
in the MSMEs are outside this spectrum. Most of the ICT solutions available currently offer 
only English as the language for user interface. Lack of standards for local language, viz.  
for font, script, for indexing and for hardware products has also inhibited development of  
local solutions. 

The usage level will definitely increase if the solutions have local language interface. Competing 
countries such as Brazil and China which have higher adoption of ICT, have software solutions 
available in local languages.

MechanismCurrent Status – Solution – Rationale

4. (b) “Improve Usage” – Localised and Simplified Software Solutions

Action Plans

Key Constraints Rationale

Lack of customised/
localised solutions

Most of the ICT
solutions have English
as the language for
user interface

Solution

• Local language for
user interface

• Intuitive features that
reduce requirement of
language for interface

• Remote hosting of solutions
that are developed by local
ICT vendors on platforms of
large vendors

Micro and small firms
have unique workflows

that require high levels of
customisation

Increasing deployment
of agrarian labour

within the
manufacturing

industries requires
software with local

languages and intuitive
features

Source: Zinnov Analysis, Zinnov Survey of Indian Manufacturing Firms in select verticals (2009)

Lack of ICT standards
for local languages

Asian economies have developed software solutions in local languages resulting in higher usage of ICT

Similar Successful
Initiatives
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Collaborative efforts between academia, 
large and local IT providers will help address 
unique local requirements of MSMEs

The mechanism for development of local language and simplified software solutions will 
involve collaborative efforts from all the stakeholders. The national industry associations should 
identify and prioritise key segments and solutions which need local language development. 
The government should encourage this development by providing funds for research and 
development. These funds need to be disbursed to academia and ICT vendors for collaborative 
research and development of local language software. 

Large and local IT providers also need to collaborate within themselves to address unique local 
requirements of MSMEs. Large vendors should open their platforms for solution development 
by local vendors who have a better understanding of the cluster-specific best practices and 
local needs. 

4. (b) “Improve Usage” – Localised and Simplified Software Solutions

Source: Zinnov Analysis

MechanismCurrent Status – Solution Rationale– Action Plans

Collaboration
between large and
local vendors for
addressing unique
local requirements

Remote
hosting of
solutions
developed by
local vendors
on platforms of

Technology
Providers

Academia
Government

National Industry
Associations

User Firms
Identify key segments
and solutions for local
language development

Create funds and
encourage development

of local language
solutions

Collaboration between
academia and ICT

vendors for research
and development

Local language online
interface between

MSMEs and various
government agencies

Certification, thought
leadership and public
awareness campaigns
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MNCs and local software product companies 
need to work in partnership to address 
unique requirements of the MSMEs

Local Language Solutions Development (Stakeholders – Technology Providers (Software 
Product Companies, Telecom Companies), Government (Ministry of Finance, Ministry  
of IT))

Local and large IT providers should be encouraged to develop their software interface in major 
Indian languages. Local language IT solutions for specific industry verticals will provide the 
depth to the solution and meet the unique nuances of the industry. Besides, the solutions should 
be intuitive and reduce dependency on language by providing graphical representations and 
pictorial features. National industry associations need to take up the mandate of evaluating and 
certifying language software by creating awareness campaigns through public conferences 
and establishing thought leadership. Industry associations also need to facilitate smooth flow 
of information among all the stakeholders.

A cohesive integration of the academia and research institutions with the local IT ecosystem will 
positively impact the efficacy and efficiency of technology and solutions development. Academia 
and research institutions should form alliances with ICT providers or bid for sponsorships from 
vendors for local language solutions development. There is also a need to finalise standards 
for local language at multiple levels and this is ought to be taken up on an urgent basis.

4. (b) “Improve Usage” – Localised and Simplified Software Solutions

Source: Zinnov Analysis

Simplified
Interface
(Local
languages
and intuitive
features)

Uniqueness Provide technology platforms for
local IT vendors to develop solutions

Area RoleStakeholder Rationale

Technology
(Software
product

companies,
telecom

companies)

Technology
(Software
product

companies,
local IT

vendors)

Create funds and provide support
for development

Reduce dependency on
English as an interfacing
medium of language

Enable collaboration between
large and local technology
providers to facilitate
greater reach

MechanismCurrent Status Solution Rationale– – Action Plans

National
Industry

Associations

Government

Certifying solutions and creating
public awareness

Provide connectivity and remote
hosting of solutions

Provide software in major
Indian languages
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The government should provide funds for the development of software in Indian languages. 
NMCC (government) and NASSCOM (technology) should facilitate the development of  
guidelines and monitor the disbursement of funds. Besides, the government must create a 
web-based repository of best practices for content, software and language-based applications 
and this must be available in the public domain (free).

The government needs to handhold and ensure technology transfer to the MSMEs and ICT 
providers from government institutions who have developed this technology. The state and 
central government and their agencies, and financial institutions must be mandated to deploy 
language interfaces on the various portals that interact with MSMEs – e-Filing and e-Payment 
of taxes, internet banking, business information sites, vortals, etc.

Collaboration and Integration within the ICT Vendor Ecosystem (Stakeholders – Technology 
Providers (Software Product Companies, Local IT Providers))

Large ICT vendors should provide technology platforms to local ICT vendors for developing 
applications that address unique requirements of MSMEs. Local IT providers understand the 
local requirements and can create solutions that will find adoption among similar MSMEs. 
These solutions can be remotely hosted by large vendors while necessary customer support 
will be provided by the local vendors.
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Support for ICT solutions should be made 
available from remote locations and costs 
should be shared across a large user base

Majority of the MSMEs that adopt ICT manage their ICT infrastructure through in-house staff. 
These staff are often only capable to handle basic ICT solutions which are ready to use with 
minimal customisations. 

Growth is a continuous process of evolution which also impacts the way of doing business. 
As the firm grows and along with it the process complexity, the need for core ICT solutions 
arise. The deployment of core ICT is usually complex and requires integration among several 
components of hardware, software and network. However, business processes enabled by the 
ICT solutions need to be flexible enough to steer the movement of growth. The existing ICT 
management staff are unable to cope with these complex systems and need lot of guidance 
and training. India has a large workforce that is trained on core ICT but currently not focused 
on the MSME sector due to lucrative career opportunities available in other sectors with 
higher growth opportunities. This has resulted in high attrition rates and increased cost of ICT 
infrastructure management. On the other hand, ICT providers render support for the core ICT 
solutions at a very high cost. This is mainly due to the huge investments by the technology 
provider into research and development (R&D) of the solution.

MechanismCurrent Status Solution Rationale– – Action Plans

Key Constraints Rationale

Lack of internal
ICT expertise

High cost of
support

Solution

• Remote hosting

• Remotely managed
support

• Shared services

s

of ICT
solutions will eliminate the
need for local support

services to
overcome location barriers

approach
should be adopted to
maximi e the reach of local
support to a large user base

MSMEs need not hire
full time employees to

manage their ICT
infrastructure

Support will be provided
on-demand and hence,

eliminates the overhead
salaries for in-house

ICT management staff

Source: Zinnov Analysis, Zinnov Survey of Indian Manufacturing Firms in select verticals (2009)

4. (c) “Improve Usage” – Localised Support
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This problem can be solved by developing local support ecosystems within the MSME clusters. 
ICT support services should be readily and easily accessible to MSMEs. Shared services 
approach should be adopted to maximise the reach of local support to a large user base within 
the cluster. ICT providers need to overcome location barriers by providing remotely hosted 
solutions and remote infrastructure management services.
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Support services need to be optimised 
and localised for on-demand requirements 
across a large user base

The mechanism for localised support would be to overcome location and other barriers. ICT 
vendors should provide remote infrastructure management services to user firms. MSME firms 
should have flexibility to obtain support when required without any time bound contracts. This 
will help reduce the cost of support. 

Remote hosting solutions will eliminate the need for local support since the complex and critical 
infrastructure is managed by the ICT vendor. 

Also, national industry associations should work with local cluster associations and the 
government to help create local support organisations within MSME clusters. These 
organisations will be able to service not just the local support requirements but can also 
provide various other value added services such as consultancy, training and customisation 
of solutions.

4. (c) “Improve Usage” – Localied Support

Source: Zinnov Analysis

MechanismCurrent Status Solution Rationale– – Action Plans

Remote Infrastructure
Management Services

Remote Hosting
Shared Infrastructure
Management Services

ICT service providers will put
together the required mechanism
and workforce to manage user
infrastructure from remote locations
over a secure network

ICT vendors will host the solutions
from a remote location over a secure
network thus eliminating complex
infrastructure at user locations

ICT support organisations need to be
developed in MSME clusters and the
services will be shared by user firms
within the cluster

Users should be able to obtain the
services on-demand without the need
for getting into term-based contracts
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Remote and clustered infrastructure 
management services will reduce support 
costs significantly

Remote Infrastructure Management Services (Stakeholder – Technology Providers)

Large ICT services providers (technology) should provide remote infrastructure management 
services to MSMEs. Government and cluster associations (industry) together should incubate 
local entrepreneurs for ICT management services. MSMEs that lack local support will benefit 
from remote services. Support services will be delivered  on-demand to users which eliminates 
the overhead salaries for full time support staff. Also, support costs are shared across a large 
user base reducing the overall cost of support for individual firms.

Remote Hosting (Stakeholder – Technology Providers (ICT Vendors))

ICT providers (technology) should remotely host their solutions and eliminate the burden of 
ICT management for the MSMEs. Since the entire solutions’ infrastructure is being managed 
by the vendor, the user firm has to just manage the access devices.

4. (c) “Improve Usage” – Localised Support

Area RoleStakeholder Rationale

Source: Zinnov Analysis

Remote
Hosting Provide support without need for

annual subscriptions, but on-demand

Support costs will be
shared by a large

customer base thus
lowering the overall cost

by individual firms

Provide employment
opportunities within

the cluster

MechanismCurrent Status Solution Rationale– – Action Plans

Technology
Providers

Develop local IT support
entrepreneurs

Government
(NMCC,
MoHRD)

User Industry
(Associations)

Shared
Infrastructure
Management
Services

Remote
Infrastructure
Management
Services

Provide remote hosting services to
eliminate the need for local support

Provide remote infrastructure
management services to MSMEs
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Shared Infrastructure Management Services (Stakeholder – Government (NMCC, Local 
Authorities), User Industry (Cluster Associations))

NMCC should facilitate the local ecosystem and help local government authorities and cluster 
associations together to develop local entrepreneurs for ICT management services. Shared 
ICT services will generate employment opportunities within the cluster.
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Successful ICT adopters need to be 
recognised and acknowledged as role 
models among their peers

Over the years, there have been many instances of successful adoption of ICT by manufacturing 
firms. However, these successful case studies remain largely unknown and hence, have not 
been able to provide a lighthouse effect in their peer community, to act as “Role Models”  and 
highlight the role of ICT in enhancing a firm’s competitiveness.

There is a lack of programmes which encourage and appreciate ICT adoption by manufacturing 
firms. The only current national level programme that acknowledges the adoption and usage 
of ICT by businesses in India is the “NASSCOM CNBC IT User Award” which recognises 
enterprises across several verticals who have used IT for business transformation. 

There is a need to introduce cluster, state and national level “Manufacturing ICT Awards” to 
acknowledge firms that have successfully adopted ICT and have also reaped benefits, both 
for themselves and for their clients. The awards should be categorised based on size and 
vertical of the participating firms.

The winners should be evaluated on the basis of the level of usage and integration of ICT 
within the firms’ processes and best practices inculcated with its usage.

MechanismCurrent Status Solution Rationale– – Action Plans

Source: NASSCOM IT User Awards, Zinnov Analysis

Key Constraints Rationale

Lack of incentives
for adopting ICT

Lack of role models
to look up to

Similar successful
initiatives

Suggested Solution

Introduction of
“Manufacturing ICT

User Awards”

Awarded at cluster,
state and

national level

NASSCOM CNBC IT User
Awards

NASSCOM IT User
Awards recognises

enterprises excellence
through adoption of

Information Technology

Lighthouse effect for
followers

Appreciation of the
adopters

4. (a) “Increase Awareness” – Manufacturing ICT Awards
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The awards will help in identifying successful case studies as “Role Models” which in turn 
will help in spreading awareness of appropriate and required solutions vis-à-vis expected 
returns, based on size and vertical of the firms. Showcasing the achievements and success 
of manufacturing firms with the use of ICT in their core processes can boost the confidence 
and trust of fellow firms about the value of ICT, thereby accelerating ICT adoption in India. 
The awards will recognise enterprise excellence through adoption of ICT. Gaining appreciation 
from recognised institutions will help firms to showcase their capabilities in delivering business 
value through ICT infrastructure.
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“Manufacturing ICT Awards” will be aligned 
in bottom-up pyramidal structure 

Awards Hierarchy

The “Manufacturing ICT User Awards” should be inclusive and therefore follow a hierarchy. 
The winners identified at the cluster level will go on to represent their region at the regional and 
national level. The awards will be distributed at the cluster level, state level, regional level and 
national level. The nominees for the award will be chosen through a multistage procedure that 
will include registration and nomination followed by data collection and analysis on effective use 
of ICT by organisations aligned across key categories. At each level within relevant categories, 
the firms will be evaluated on the following criteria:

 • Best practices inculcated using ICT

 • IT-enablement of the workflow/process level activities

 • IT-enablement of the employee/business challenges

 • IT usage for customer/supplier integration

 • User experience of the IT implementation

 • Employee engagement and perceptions

MechanismCurrent Status Solution Rationale– –

5. (a) “Increase Awareness” – Manufacturing ICT Awards

Action Plans

Levels of Awards Objectives

National Level

Regional Level

State Level

Cluster Level

National award will provide recognition to
the firms that will be the most ICT advanced
manufacturing firm across all firms within
a category

States will participate with representation from
their most ICT advanced clusters

Clusters will participate with their potential role
models at the state levels to bring the award
for their cluster

Firms belonging to a cluster will participate to
compete against other firms within the cluster
and will try to showcase their ICT capabilities

Source: Zinnov Analysis
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The evaluation process for “Manufacturing ICT User Awards” will be done by relevant industry 
bodies and associations at each level. To ensure rigor and transparency, it is recommended 
that third-parties with expertise in market research should be engaged. Nominations will be 
open for a notified period of time for all manufacturing firms/cluster/state/region in various 
categories based on vertical and size for both. The initial set of nominations will be screened 
for relevance and qualification criteria. The nominations will then be validated by third-party 
marketing services agencies for correctness and interviews of the nominee firm’s leadership. 
The output of this round will shortlist organisations exhibiting high levels of IT usage. The jury 
will examine these shortlisted organisations based on the available data, supplemented by 
interviews with organisations to select the winners.  

The winners of the award will be felicitated at an awards ceremony, organised by cluster 
association and state manufacturing association to celebrate the leadership of these firms in 
adopting and furthering ICT within their enterprise and acknowledging the value that information 
technology is delivering to enterprises.

The winners of the cluster will participate in the state level award process, state level winners 
will participate in the regional award process and the regional level winners will become eligible 
for participation in the national “Manufacturing ICT User Awards”.

While this process may seem elaborate, the very purpose of the award will be achieved if 
successful case studies are created at all levels to enable peer recognition.
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Industry and local associations should play 
a key role in the nomination and evaluation 
process for the awards

Nominations (Stakeholders – User Industry (Cluster Associations), Technology Providers)

The process would require involvement of stakeholders across both local and national 
level. Local cluster associations, local government and ICT providers (technology) will 
identify the winners across clusters and then forward nominations for the state awards. 
The state government and industry associations will further nominate for the regional and  
national awards. 

Cluster associations need to play a key role in nomination and at the same time should 
encourage firms for participation. Dedicated efforts from the cluster association will result 
in bringing out strong “Role Models” from a cluster. A strong case should be built for the 
“Manufacturing ICT Awards” among the firms, which will allow it to showcase the advancement 
of information technology within the cluster at the national level awards.

5. (a) “Increase Awareness” – Manufacturing ICT Awards

Area RoleStakeholder Rationale

Note: *Technology providers are solution providers who implemented the solution in the potential role model firm
Source: Zinnov Analysis

Nominations

Award
Distributions

Technology
Providers*

User Industry
(Industry

associations,
cluster

associations)

Encourage firms
to participate

Identify potential
role models

Design the selection
criteria for awards

Manage award
distribution

at different levels

Demonstrate Technology
excellence in global/

domestic markets

Success stories will
result in a lighthouse effect

Fair and unbiased
selection criteria

MechanismCurrent Status Solution Rationale– – Action Plans

User Industry
(Cluster

Associations

Government
(NMCC)
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Awards Distribution (Stakeholders – User Industry (Industry Associations, Cluster 
Associations), Government (NMCC))

The distribution of awards will be managed by different stakeholders at each level. Key 
stakeholders will include vertical associations and cluster associations. The roles of each 
stakeholder can be described as follows:

 • NMCC should establish a framework for the “Manufacturing ICT User Awards”

 • Industry associations will be required to define the nomination categories and the 
evaluation criteria

 • Relevant bodies along with specialist third-party should manage the complete process 
of nomination, evaluation and finalisation of awards as per the following structure:

  • Cluster Level – Cluster Association

  • State Level – Industry Association 

  • Regional level – Industry Association

  • National Level – Industry Association and NMCC
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There is a need to create awareness 
campaigns around the benefits of ICT

Some of the key challenges that have led to low levels of awareness have been noted below:

Low Awareness on Benefits of ICT: Leadership of MSME firms is not aware of the role that 
ICT can play in their business and the benefits it can provide. A large proportion of firms  
do not appreciate ICT beyond the rudimentary ICT applications and it’s linkage with  
business competitiveness.

Low Awareness of Appropriate Solutions: MSMEs especially micro firms have very little 
knowledge around the most appropriate solution for them and hence, are apprehensive about 
making ICT investments.

Low Confidence in ICT Capabilities: A large number of MSME firms are owned by people with 
core manufacturing background and they perceive that ICT has limited ability in helping their 
business with core processes. This is due to lack of awareness around ICT solutions for core 
manufacturing processes.

5. (b) “Increase Awareness” – General Awareness Programmes

Source: CII Institute of Quality

MechanismCurrent Status Solution Rationale– – Action Plans

Key Constraints Rationale

Inability of firms to
identify appropriate
solutions

Suggested Solution

Need for effective and focused
awareness campaigns on the

benefits of ICT adoption

Prevent unsuccessful
ICT implementations

Build a strong
case for adoption

of ICT

Need to be managed by
different stakeholders

at different levels

Similar Successful
Initiatives

TQM
Movement

by

Lack of awareness
of ICT solutions
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Change Management: Manufacturing firms believe that implementation of ICT will result in 
change in their manufacturing processes and will face resistance from their workers. This is 
due to lower awareness around customisation of ICT solutions.

Support and Maintenance of ICT Solutions: Many firms believe that ICT deployment is very 
difficult and will require them to hire more staff and provide training to their workers which 
will involve high cost and with the trained staff perhaps leaving for jobs in the IT industry, 
the investment in training will be counter-productive. There is very low awareness around  
IT outsourcing in MSME firms.

The aforementioned challenges can be mitigated through effective and focused awareness 
campaigns using effective channels such as visual media and cluster associations. Awareness 
should be spread around various kinds of solutions available and their linkages to the business 
process. Knowledge should also be imparted around BPE and the approach to ICT adoption. 
The campaigns need to focus on benefits of available solutions and should try to disprove the 
urban legends that exists around low capabilities of ICT within the manufacturing firms. 

The awareness drive shall strive to replicate the effectiveness of CII-TQM movement which was 
started in the 1980s with the intent to achieve higher standards of quality in the Indian firms. 
The initiative was supported with strong awareness drives, involving active participation of all 
stakeholders which played an instrumental role in its success. The various channels used by 
CII to make the TQM movement effective involved the following:

 • Organising awareness seminars, conferences and trade fairs

 • Creating a platform for sharing of best practices, performance and strategies for  
enhancing competitiveness

 • Promotion of business excellence award among small & medium businesses

 • In-company training for firms either individually or in clusters

 • Counselling services to enhance competitiveness for sustainable growth and 
profitability
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The ICT awareness programmes will require 
active involvement of all the stakeholders at 
different levels

The campaigns should focus on spreading awareness around benefits of ICT and building 
confidence of MSME firms for ICT adoption. The campaigns need to be driven by different 
stakeholders at each level starting from cluster/vertical-specific to a common national level 
messaging. The campaigns shall make use of different communication channels such as the 
print/visual media, events, conferences, trade fairs, etc. The key message to be delivered 
should comprise the following:

Benefits of ICT: The awareness drives need to bring out the benefits associated with ICT 
adoption through clear and unequivocal messaging. The benefits such as low cost & faster 
communication, reduction in lead time, improved business processes, lower transaction costs, 
etc. should be effectively highlighted.

Spreading Awareness around buying ‘Best Fit’ Solutions: The campaign should focus on 
recommending that firms conduct a detailed analysis of their requirements and procurement 
of “best fit” solutions to avoid becoming a yet another unsuccessful deployment story. The 
programme should try and make firms understand their ICT requirements based on maturity 
levels of the firm.

5. (b) “Increase Awareness” – General Awareness Programmes

Source: Zinnov Analysis

MechanismCurrent Status Solution Rationale– – Action Plans

Levels

National Level

Vertical Level

Cluster Level

Action Items

• At the national level, campaigns should make use of visual and
print media to reach out to maximum audiences

• Large scale trade fairs (IT ) should be organi ed forMela s

• Industry ministries should provide guides on selection of
appropriate solutions and should stress more on solutions
belonging to critical functions in the work flow.

• Vertical-specific portals “VORTALS” should be developed to
provide knowledge around ICT solutions

• Cluster associations and IT providers need to host and
conduct awareness events to share the best practices
among manufacturing firms

• Role models for ICT adoption should be recognised and
awarded at these events
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ICT Capabilities in Supporting Core Processes: Campaigns should also focus around making 
firms aware of the solutions that can play a role in enhancing their core processes such as 
streamlined supply chain, stronger customer relationships, improved quality control and 
informed decision making.

Awareness around Smooth Change Management: Technology providers should make sure that 
the firms should be aware of the latest and customisable solutions which will result in least of 
business process alterations and will provide flexibility, if the firm is not willing to change.

The campaigns by industry ministries should be customised for each vertical on the basis of 
process criticality. For this purpose, vertical-specific portals (VORTALs) should be developed 
to provide awareness and knowledge around best practices in ICT. Large scale events 
(IT Fairs/Melas) can be organised at major industrial hubs on a periodical basis to spread 
awareness. These will act as platforms for recognising role models and also as marketplace for  
buyer-seller interactions/transactions.
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A comprehensive campaign will be required 
to spread awareness around the benefits  
of ICT

National Level Campaigns (Stakeholder – Government (Ministry of MSME, NMCC, Various 
Industries’ Ministries)

Ministry of MSME and NMCC (government) should create visual/print media campaigns 
for spreading awareness around the benefits of online interactions/transactions between 
businesses and various departments/agencies of the government. The government should 
collect information about the market, various schemes and options available for businesses, 
compliance and legal requirements, etc. and create an online repository for easy access to 
information. Various awareness programmes need to be built around the benefits of online 
transactions – financial and informational.

5. (b) “Increase Awareness” – General Awareness Programmes

Area RoleStakeholder Rationale

Source: Zinnov Analysis

Cluster
Level
Campaigns

Government
(MoMSME/
NMCC

Government
(Various
industries’
ministries

User Industry
(Cluster
associations)

Technology
Providers*

Spread awareness around
benefits of online interactions

with government

Develop vertical-specific
campaigns and VORTALs

Manage campaigns
at cluster level

Visual/print media
campaigns have the highest

reach

Provide focus on key
functions of the workflow for

each vertical

MechanismCurrent Status Solution Rationale– – Action Plans

Reach out to large base
of target audience to

promote their solutions

Showcasing of success
stories of Role Models

Increases awareness and
usability of available

ICT solutions

National
Level
Campaigns
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Cluster Level Campaigns (Stakeholders – User Industry (Cluster Associations), Technology 
Providers)

Cluster associations along with IT providers should focus on building awareness by conducting 
various events and conferences at the cluster level. The campaigns should focus on bringing 
out the best practices inherited by businesses by adopting ICT. The events shall also recognise 
and showcase the success stories of “Role Model” firms, who managed to derive benefits from 
ICT implementation. ICT providers should make use of these platforms to build a case for  
ICT adoptions by demonstrating the benefits of ICT and RoI possible.

The initiative should be funded through a special corpus created jointly by the government 
and the IT industry through matching contribution.
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Government intervention is required across 
key verticals for role model identification 
and awareness programmes

The various ICT solutions for business processes can be analysed using a 2 by 2 matrix of  
ICT adoption versus benefits from ICT adoption. The survey conducted as part of this study 
has captured these details for various verticals. The analysis of the required intervention across 
each of these quadrants can be carried out. 

 • High Adoption – High Benefits: This is the quadrant that all firms should be able to reach 
over time as the vertical adoption and usage maturity increases

 • Low Adoption – High Benefits: This quadrant indicates that the adoption itself is low. 
However, the usage maturity is high since firms are able to derive benefits from the same. 
In this case, a push towards creating more awareness is required 

 • High Adoption – Low Benefits: This quadrant indicates that firms in the vertical have 
not really understood their business requirements from a specific ICT solution. In this 
case, business consulting/mentoring is required to correlate the firm’s business and  
IT needs 

 • Low Adoption – Low Benefits: In this quadrant, the few firms who are adopting ICT are not 
really able to benefit from the same and hence, there is a need to identify and showcase 
role models who have benefited from adoption of these ICT solutions

Source: Zinnov Analysis, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries

MechanismCurrent Status Solution Rationale– – Action Plans

II. HIGH BENEFITS
LOW ADOPTION

•
• Awareness Programmes

Intervention:

Greater
adoption of

solution driven by
awareness

programmes

I. HIGH BENEFITS
HIGH ADOPTION

No Intervention Required

Vertical Level
Analysis Framework
for Govt. Intervention

Increased
number of

high benefits
role model
identified

III. LOW BENEFITS
LOW ADOPTION

•
• Identify Role Models
• Awareness Programmes

Intervention:

IV. LOW BENEFITS
HIGH ADOPTION`

• Intervention
• Business consulting to identify

ICT and business needs

B
e
n
e
fi
ts

Adoption

5. (b) “Increase Awareness” – General Awareness Programmes
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Based on this framework, each cluster awareness intervention can be customised based on 
the vertical and the current adoption versus benefits for various ICT solutions across various 
critical business processes. 
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Vertical-specific awareness intervention (1/3)

The cluster awareness intervention can be customised based on the specific vertical focus: 

Auto Components

 • Identify role models in adoption of ICT in quality management areas including  
traceability solutions

 • Create awareness of usage of Supply Chain Solutions

 • Awareness of full integration of business processes through the use of ERP Solutions 

Chemicals and Pharmaceuticals 

 • Role models in pharmaceuticals and paints industry for quality management solutions 
need to be identified 

 • Awareness of fully integrated systems have to be created  

Food and Beverage 

 • “Role Models” have to be identified in CRM adoption followed by awareness initiatives 

 • “Role Models” on totally integrated ICT solutions like ERP and Decision Support Systems 
need to be created

MechanismCurrent Status Solution Rationale– – Action Plans

5. (b) “Increase Awareness” – General Awareness Programmes

• Supply Chain Management

• Quality Management

• Centralised Systems

• Sales and Distribution

• Quality (Pharmaceutical )

• Centralised Systems

Management s

• Quality Management

• CRM

• Sales and Distribution

Government, Ministry of Heavy
Industries, MoCI, MoMSME

Government, Ministry of
Chemicals and Fertilizers, MoMSME

Government, Ministry of Food
Processing Industries, MoMSME

Auto Components

Chemicals and
Pharmaceuticals

Food and Beverage

1. Ministry of MSME has a role to play across all verticals, Cluster and vertical associations have a role to play in their respective verticals
2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals.
Source: Zinnov Vertical Recommendation Framework, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries

Vertical Stakeholder
1

Critical Process Areas
2
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Vertical-specific awareness intervention (2/3)

Machinery and Equipment Industry 

 • Awareness programmes around use of design and production, quality management and 
procurement solutions 

 • “Role Model” identification in successful use of integrated ICT solutions

Electrical Machinery

 • Specific awareness programmes to increase the benefits of current adopters of quality 
management solutions

 • Awareness on design and CRM ICT solutions

 • “Role Model” identification in successful use of integrated ICT solutions

Textile

 • Identify role models in adoption of ICT CRM

 • Identify role models in adoption of ICT in HRM

 • Provide business consulting to identify and map technology needs and solutions 

MechanismCurrent Status – Solution Rationale– Action Plans

5. (b) “Increase Awareness” – General Awareness Programmes

• Procurement

• Design and Production

• Quality Management

• Design and Production

• Quality Management

• CRM

• Sales and Distribution

• HRM

• CRM

Government,

Ministry of Heavy Industries

Government,

Ministry of Heavy Industries

Government,

Ministry of Textile

Machinery and
Equipment Industry

Textile

1. Ministry of MSME has a role to play across all verticals, Cluster and vertical associations have a role to play in their respective verticals
2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals.
Source: Zinnov Vertical Recommendation Framework, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries

Vertical Stakeholder
1

Critical Process Areas
2

Electrical Machinery
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Vertical-specific awareness intervention (3/3)

Metal Products

 • Identify further role models in centralised ICT adoptions

 • Create awareness of Design-related ICT solutions to enhance adoption 

 • Create awareness of Supply Chain Solutions

Wood and Wood Products

 • Create awareness of finance solution to include late adopter firms who are not using  
the same

 • Provide business consulting to identify and map technology needs and solutions 

IT Hardware 

 • Duty structure intervention 

 • Awareness of CRM and Design solutions being used successfully by industry  
early adopters

 • Role models in use of fully integrated ICT solutions

MechanismCurrent Status Solution Rationale– – Action Plans

5.(b) “Increase Awareness” – General Awareness Programmes

• Sales and Distribution

• Design

• Procurement

• HRM

• Design and Production

• CRM

Government,
Ministry of Heavy Industries

Government

Government ,
Ministry of Communications and IT

Metal Products

IT Hardware

1. Ministry of MSME has a role to play across all verticals, Cluster and vertical associations have a role to play in their respective verticals
2. Based on Work Flow Analysis Framework: The criticality of a process is relative to the criticality of the same process in other manufacturing verticals.
Source: Zinnov Vertical Recommendation Framework, Zinnov Survey of Manufacturing Firms in select verticals 2009, Annual Survey of Industries

Vertical Stakeholder
1

Critical Process Areas
2

Wood and Wood Products
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The study has leveraged the interactions 
with industry experts and manufacturers

The study was conducted with a four-fold approach – Interactions with advisory board, in-depth 
interviews, nation-wide survey and research on existing knowledge base.

Advisory Board
� Advisory Interactions provided inputs for

the creation of the roadmap
� Insights from the experience of NMCC/

NASSCOM in manufacturing sector in India
were drawn based on discussions

� The initial hypothesis developed was
validated through the survey results, depth
interviews and comprehensive analysis

Depth Interview
� Preliminary discussions were conducted

with a small representative sample
of the key verticals to build the
preliminary hypothesis

� The initial hypothesis were validated
through in-depth interviews and modified
accordingly to reflect the initial findings

� The questionnaire was refined through
some of the initial industry interactions

Knowledge Base
� Existing knowledge base/experience

was leveraged to do a preliminary
analysis of the key manufacturing
verticals in India

� The industry was segregated based on
identified demographic cuts such as
geography, headcount, etc. based on
the existing information

Survey
� A statistically valid sample size was

identified for understanding the adoption
levels and key drivers and constraints

� The sample was segmented across the
identified demographic cuts

Approach for the study

Source: Zinnov Frameworks
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A pan India survey of manufacturers in key 
verticals was carried out to understand ICT 
adoption patterns and related key issues

The survey has been used to validate some of the hypotheses that were initially proposed and 
also to define a roadmap for increasing ICT adoption and thereby enhancing competence and 
sustainable business growth for the manufacturing sector.

Scope of survey included the following:

 • Current ICT adoption 

 • Current areas of deployment 

 • Profile of an ICT adopter

 • Drivers and constraints for ICT adoption

 • Major pain points 

 • Influencers in the decision making

 • Percentage of revenue spent on ICT

 • Potential areas of ICT adoption

 • Effect of ICT on business for adopters

Population

Population Frame

Random Sampling for
Survey

Analysis of Responses Exhaustive analysis of the survey has been done to provide details for the
manufacturing sector, across demographics

Random sampling technique was used for the survey. A sample size of 500
was selected which provided a confidence level of 95 per cent and interval
of 4.4 per cent

Population frame considered was the database of the companies existing with
the major business directories

Total number of manufacturing units in the country is estimated at ~ 53 lakh

Source: Zinnov Frameworks

Survey Methodology
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ICT adoption opportunities were analysed 
in each vertical based on workflows, type of 
clusters and current adoption patterns

Extensive analysis was conducted across different aspects of the manufacturing sector to 
identify potential opportunities for ICT adoption. The analysis included creation of framework 
to identify leading clusters across the country for various interventions. The framework 
included key parameters such as number of firms, vertical potential, potential for technology 
upgradation, etc.

The business process workflows were also analysed for selected key verticals to identify critical 
areas and measure their stage of ICT adoption. Several other aspects such as current levels 
of awareness, adoption and usage, drivers and restraints for adoption, benefits of ICT, key 
investment areas for ICT, etc. were also measured through the survey.

Workflow Analysis
Material Flow

Process 1 Process 2 Process 3 Process n

Information/Finance
Flow

Analysis was done across verticals using insights
from In-depth interviews and process consultants

In-depth Interviews

Dynamics of ICT adoption

Analysis was done to
identify current usage
and future needs

Potential Areas of ICT
Investment

Drivers/Restraints

Impact/Benefits of ICT Adoption

Survey

Cluster Analysis
Legend
Large unit centred
vertically aligned
Horizontally aligned
Both vertical and
horizontally aligned

Analysis was done using cluster
information of various industries to
assess the overall nature of each vertical

ICT Adoption Opportunities
Analysis was done for each solution across all the
key verticals identified in the study

II. High Benefits
Low Adoption

III. Low Benefits
Low Adoption

III. High Benefits
High Adoption

IV. Low Benefits
High Adoption

Vertical Level
Analysis Frameworks

for Intervention

Overall Framework for the Study

Current Awareness,
Adoption, and Usage

Source: Zinnov Analysis
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Supplier management solution facilitates 
high volume of material movements with 
vendors for a Pune-based components firm

Overview 

The company is a INR 400 crore turnover group and has factories in Maharashtra and 
Uttaranchal. It does sheet metal stamping and caters to few large customers like Tata Motors. 
It has many suppliers providing various inputs at different stages of processing. It has 2,000 
employees, including 500 engineers and contract labours. The firm got established in 1984 and 
is a privately held company with the current management being led by the second generation 
owner, who is a well-educated IT and business-savvy person. 

IT Adoption

The evolution of the company has been through 3 ERP implementations. The first experience 
with ERP was a locally developed solution 10 to15 years ago, which was built on the 
Powerbuilder technology which has thereafter collapsed and hence, the implementation was 
a failure. In 1998-99, they had another local ERP implementation which was based on an SQL 
back-end and a VB front-end. However, the company got dissolved due to some internal issues. 
However, this ERP was partly successful and is still being used as a backup for older data. 

Case Study 1: Auto Component Firm

Industry:
Size:
Location:
Suppliers:
Customers:
Ownership:

Auto Components

Large

Pune

Metal Rolls

Tata Motors and others

Second Generation

CHALLENGES IN ADOPTION

Early Failures:
Initial two ERP implementations
were failures

Usage
In the current ERP installation they
have problems using the Financial
Module and do not use the
HR Module

Maintenance Costs
Increasing AMC for ERP
is becoming an
issue for the firm

Approach
Despite early failures with technology,
the company has been persistent in
the usage of technology

ICT Costs:
The company has made the most
economical usage of ICT technology
using open source and free apps. to
reduce costs

Role Model:
The company is a role model and
plays an active part in ACMA's
IT initiatives

Scalable Operations
Tracking of orders since high level
of subcontracting complexity in
supply chain

Reduced Input Costs
Easier reconciliation of material
movements since they aggregate
raw material orders

Communication Cost/Reliability
All communications are through
email using Google corporate
account reducing costs

ANALYSIS OF ICT ADOPTION REALISED BENEFITS

1992 1998-99 2003 Current

Procurement
Solutions

• Locally
developed
ERP

• Technology
collapsed
hence
implementati
on a failure

• Locally
developed
ERP

• Partly
successful
but
implementing
company
broke up

Centralised
Solutions

• SAP Imple-
mentation

• Not imple-
mented
HRM in
SAP

Decision
Support
Systems

IT initiatives:

• Raw Material
Optimisation

• Document
management
system

EVOLUTION OF ICT

Note: Some of the firm level details have been masked
Source: In-depth Interview with Firm Owner, Zinnov Analysis
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In 2003, the management felt the need to further expand and went in for standard ERP 
implementation. They initially had difficulties with the implementation with the customising 
standard ERP licenses. However, later they took the plunge and got the solution implemented 
by a renowned system integrator. They even had problems with the financial module. The firm 
still uses the legacy systems for payroll and HR management, since the owner feels that the 
firm is still not ready for these solutions.

Need for ERP

The business model followed by Tata Motors is based on outsourcing most of the components 
and the firm has served many contracts. In order to meet the OEM requirements they had to 
make a large variety of small components. The firm also needs to keep a track of the fluctuating 
raw material prices. Due to the high level of complexity involved with the material management, 
it became impossible to have a manual system for vendor management and reconciliation of 
material movement. The supplier relationship management solution helps the firm to reconcile 
the material movements with various vendors. They have immediate invoicing with the use of 
bar coding technology to track material movements. 

Recent IT Initiatives 

The company is now in a position to implement business intelligence and other solutions 
including advanced raw material optimisation and document management systems. 

IT Management

Initially the company preferred to go in for an annual maintenance contract for maintaining IT 
hardware and software. However, they had problems of incremental increases in the Annual 
Maintenance Contract (AMC) till they reached a point where they felt that they would be better 
off having an IT manager in-house to manage the systems. 

Key Benefits from IT 

ICT solutions resulted in reduced wastage and yield optimisation of raw material (metal sheets) 
resulting in the savings for the firm. Availability of information of inventory across plants through 
single portal increased transparency and planning efficiency. The plant was able to utilise ICT 
solutions to reduce cycle times and hence increasing asset utilisation.
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Textile manufacturers in Salem can remotely 
interact with clients and receive design 
requirements using ICT solutions

Overview 

This garment manufacturing firm was established in 1977. It has a turnover of INR 15 crore. 
The employee strength of the firm is 35 people. 90 per cent of the sales are in the domestic 
market. Revenue growth for past 3 years has been stagnant due to the difficult markets. The 
founding owner of the company is aged 74. He is a high school pass-out. The second generation 
owner is an MBA graduate, who is managing the day-to-day activity at the company. He has 
worked with large global companies in the past and has good know-how of IT.  

IT Adoption 

IT usage in the company is significant. They use it for generating delivery reports, cross-
checking rates, etc. The firm has a basic ‘ERP package’ in place which is used for purchase 
entry, sales, stocks, invoices entry and management. IT enablement makes it easy to take out 
any purchase order number and see what has been done with the product over years and get 
results easily even if the order is 5-10 years old. Cross-checking possibility minimises mistakes. 
IT is largely used for business process optimisation. The firm does not have any solution for 
CRM. The firm has an online presence with a website.

Case Study 2: Textile Firm

Industry:
Size:
Location:
Suppliers:
Customers:

Textiles (Garments)

Small

Salem , Tamil Nadu

Other Textile companies in cluster

Various including Exports

CHALLENGES IN ADOPTION
Talent Retention
Difficult to retain talent even at a
good pay package due to limited
upward mobility

Implementation/Training
Implementation took time, as staffs
have low knowledge of IT

Customised Requirements
While the company has been able
to procure customised local ICT
solution this was a challenge

Customisation
The company has a very basic
business needs and has been
able to choose ICT solutions
very economically

Owner Profile:
The fact that the second generation
owner is very well-versed in IT has
helped him in making good decision
on ICT spending

Role Model:
The company is a role model for its
size and sector

Customer Communications
Their clients can mail them the
design requirements and product
can be sent to them

Information System
They use it for generating reports,
such as delivery reports, cross-
checking rates, etc.

Backup
Though inventory and human
Resources records are kept
manually they are backed
up on computer

ANALYSIS OF ICT ADOPTION REALISED BENEFITS

1985 1990 2003 2005

EVOLUTION OF ICT

Note: Some firm details have been masked
Source: In-depth Interview with Firm Owner, Zinnov Analysis

Collaboration
Solutions

• First
computer

• Collabo-
ration tools
Wordstac /

Order
Processing

• Invoicing

Vertical-specific
Basic Solution

• Customised
textile industry
basic package
for purchase
entry, sales,
stocks,

Centralised
System

• Basic
ERP
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IT adoption in the firm had happened quite early. The first computer was bought in 1985. 
Invoicing solution was installed in 1990. Early adoption of computer had entailed usage for 
payroll and documentation and involved using software’s like Wordstac, Lotus, etc. IT adoption 
has improved decision making as it is easy to analyse yearly turnover, sales, expenses which 
in turn helps in product delivery. 

The ERP solution in place is specially designed for textile industry by a local IT provider, which 
designed the software and did not customise a standard product. The firm does not have all 
the processes in place but is a deemed manufacturer, thus has a tailor-made software. The 
ERP software was first installed in 1990s and was re-installed in 2005 with very low capital 
investment of INR 15,000-18,000. Of the 35 staff, 30 are fabric checkers. The other 5 are 
higher level staffs who use IT. The owner in the past had tried to employ a computer graduate 
for taking care of IT. But the work conditions and monotonous nature of task led to attrition. 
Even a salary of INR 15,000 in a place like Salem isn’t tempting enough. Prospect wise, it is 
obvious that qualified people don’t take up IT manager’s role in textile units. He quoted that 
one of his past employees is now working at a salary three times higher than what he would 
have received in his firm.

When the ERP solution was re-installed, training programme was conducted for the 5 
employees by the software provider. Implementation took time, as staff had low knowledge of 
IT. The software provider’s charges of INR 1,500 annually for maintenance of ERP solution 
also takes care of the hardware and basic software needs. IT has been of major help as it 
has reduced the communication costs. HRM & payroll is managed manually, though backup 
is kept on computer. The same system is in place for inventory management as volume of 
business is low.

Other companies in the region have similar level of IT adoption. However, bigger players 
with turnover of INR 80 to 100 crore invest in full ERP solutions that cater to management 
of all processes. Among his peers, brand name of ICT product is not a major consideration. 
customised software is the need of the hour. The firm has its own internal quality systems 
and measures in place which are all manual. Documentation of the quality checks is done for 
tracking. IT was adopted for the purpose of improving efficiency. 

Analysis of ICT Adoption

Financial information is easily accessible. The documentation and tracking of order allows the 
owner to monitor his business patterns. Due to the lack of scale the owner has not used IT in 
certain areas like HR and inventory. However, he is aware of the possibility of leveraging ICT 
to fuel his growth. In terms of bottlenecks or challenges for IT adoption is concerned, the owner 
saw failure of attracting genuine human resource as a problem, i.e. lack of IT talent.
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ICT has enabled companies with a 
geographic disadvantage to tender for 
government procurement orders

Overview 

The owner has a fabrication manufacturing unit which has a turnover to the tune of 
INR 20 crore. Around 200-250 people work in the unit. The business caters specifically to the 
domestic market. On an average, the turnover of the company fluctuates between a range 
of INR15-22 crore. The owner is a graduate, with not much of an experience with IT.  He is a 
second generation entrepreneur. 

IT Adoption

In terms of IT adoption, the firm has solutions such as emails, HRM & payroll and accounting 
software. The company is in discussion for an ERP solution as well. The firm has outsourced 
other functions that use IT, such as designing, due to the high cost of the software. As of now, 
they do not have any software for procurement and material management. They aim to get 
these areas incorporated through ERP. IT infrastructure management is outsourced to a third 
party. There are around 30 to 35 computers, which is being accessed by 45 employees.

Case Study 3: Metal Products Firm

Industry:
Size:
Location:
Suppliers:

Metal Products

Medium

Assam

Basic Metal Companies

CHALLENGES IN ADOPTION

Initial Failure
Initial implementation of
customised financial accounting
product was a failure

Training
Training of staff has been an issue
and a learn or leave approach has
worked for the company.

Implementation Costs
Cost of a full fledged ERP solution
is very high. Cost of PLM solutions
are also found to be very high

Early Adopter
The firm has been an early adopter
and has reaped benefits of ICT from
early adoption

Process changes
The company has been willing to make
complementary changes to business
processes to complement ICT adoption

Availability of solution
The company has been able to
procure ICT solution which were
required at various stages of the
companies growth

Business Development
Participating in e-Tendering for
government projects

Improved Management Decision
Making better access to
information including financial
transactions for better
management decision making

Government Interactions
Filing of taxes are done online

ANALYSIS OF ICT ADOPTION REALISED BENEFITS

1993 1995 2001 Current

Collaboration
Solutions

• First
computer

Finance &
Accounting

• Customised
solution
(Failure)

• Tally

Information
System

• MIS

• e-Tendering

Centralised
System

• Looking
for ERP
solutions

EVOLUTION OF ICT

Note: Some firm details have been masked
Source: In-depth Interview with Firm Owner, Zinnov Analysis
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IT adoption in the unit has been gradual over the years. The first computer was bought 15 
years ago. The first software was a collaboration package. The unit has undergone many 
changes through usage of IT, over the years. For example, they had first developed customised 
in-house software for account management. It however failed to deliver. Upon implementation 
of a standard financial accounting product, the accounting processes of the firm were tweaked 
to suit the software for optimum usage.

The firm has participated in e-Tendering, which on all accounts was a good experience. 
However, largely IT usage is for management and retrieval of relevant data for future needs. 
They have not invested in web-marketing nor are they using web directories. Till now, the 
owner has not noticed any reduction in operational costs on account of IT usage. The owner 
of the firm mentioned that the value proposition of ERP solution which promises to reduce the 
lead time has got him interested for the same. They are currently in talks with an IT provider, 
who is offering them a standard ERP solution at a cost of INR 10,50,000. This would include 
implementation costs and training costs. Even though the figure quoted is significantly 
higher than his initial estimation, the owner is ready to invest in it, as he is comfortable with a 
well-known brand of the solution provider. He wants that the ERP solution should pervade 
through the entire organisation.

The owner is ready to make all the required changes in business process that the ERP 
implantation would entail. The decision for an ERP adoption to some extent is influenced 
by the existing end-customers. Customers demand for project reports which can be easiliy 
generated and managed on project management software.

As far as payment mode is concerned, owner would prefer a small upfront payment for 
implementation, followed by subsequent payments over a period of 5-10 months. The owner 
was not aware of pay as you use offerings for ERP solutions.
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Description of verticals as per National 
Industries Classification (NIC) 2004

Discrete Manufacturing
Auto & Auto Components

 • Manufacturing of all motor vehicles including HMV, LMV, CV 

 • Manufacturing of bodies/containers of motor vehicles, trailers and semi-trailers

 • Manufacture of parts and accessories for motor vehicles and their engines, e.g. brakes, 
gear boxes, axles, road wheels, suspension shock absorbers, radiators, silencers, exhaust 
pipes, steering wheels, etc.

Aircraft & Spacecraft

 • Manufacture of aircraft, including flying balloons, gliders, hang gliders and other 
non-powered aircraft

 • Manufacture of parts and accessories for aircraft and spacecraft: aircraft launching 
gear; deck arrestor or similar gear; major assemblies such as fuselages, wings, doors, 
control surfaces, landing gear and so forth; helicopter rotors, etc.; motors and engines of 
a kind typically found on aircraft and other specialised parts and accessories for aircraft 
and spacecraft

 • Repair and maintenance of aircraft and spacecraft

Ships & Boats

 • Making and repair of ships/vessels drawn by powers for special purposes, e.g. warships 
and auxiliary naval vessels; scientific investigation ships, etc.

 • Construction of floating structures: pontoons, inflatable rafts, coffer-dams, landing stages, 
buoys, floating tanks, etc.

 • Activities relating to building and repairing of pleasure & sporting boats and their parts 
& accessories

Fabricated Metal Products

 • Manufacture of structural metal products, tanks, reservoirs and steam generators 

 • Manufacture of doors, windows and their frames, shutters and rolling shutters, gates and 
similar articles of iron or steel used on buildings; bridges and bridge parts, towers, masts, 
columns, girders, trusses, arches, sluice gates, piers and jetties

 • Manufacture of other fabricated metal products; metal working service activities – Forging, 
pressing, stamping and roll-forming of metal, metal fasteners (nails, rivets, tacks, pins, 
staples, washer and similar non-threaded products and nuts, bolts, screws and other 
threaded products)

Rubber & Plastic Products

• Manufacture of rubber tyres and tubes; re-treading and rebuilding of rubber tyres
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 • Manufacture of rubber plates, sheets, strips, rods, tubes, pipes, hoses and profile-shapes, 
etc.

 • Manufacture of semi-finished products of plastics; tableware, kitchenware, bathing tubs, 
polymer/synthetic/PVC water storage tanks, wash-basins, lavatory pans and covers, 
flushing cisterns and similar sanitary-ware of plastics

 • Manufacture of travel goods of plastics (suitcase, vanity bags, hold alls and similar 
articles)

Radio, TV & Communication Equipment

 • Manufacture of electronic valves and tubes and other electronic components, picture 
tubes, capacitors, PCBs, etc.

 • Manufacture of diodes, transistors and similar semi-conductor devices, photosensitive 
semi-conductor devices, including photovoltaic cells; mounted piezoelectric crystals

 • Manufacture of television and radio transmitters, apparatus for radio broadcasting, 
television transmission, radio telephony, radio-telegraphy

 • Manufacture of television and radio receivers, sound or video recording

Wood, Wood Products & Furniture

 • Saw milling and planning of wood

 • Manufacture of products of wood, cork, straw and plaiting materials, wood flooring, and 
wooden furniture

 • Manufacture of wooden boxes, barrels, plywood chests, cane and bamboo of shopping 
bags, ornament boxes, costume articles, trays, table lamps, fancy baskets, table mats, 
tumbler and vessel holders and other household utilities

 • Manufacture of jewellery and related articles, currency coins

Medical, Precision & Optical Instruments

 • Manufacture of medical appliances and instruments and appliances for measuring, 
checking, testing, navigating

 • Manufacture of optical instruments and photographic equipment based on the use of 
X-rays or alpha, beta or gamma radiations 

 • Manufacture of sensitive balances and mathematical calculating instruments (e.g. 
measuring rods and tapes, micrometers, calipers, gauges, etc.); watches and clocks

 • Manufacture of industrial process control equipment for measuring temperature, 
pressure, viscosity
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ICT & Hardware

 • Manufacture of hand-held or desktop calculating machines; other calculators; accounting 
machines, cash registers, postage franking machines, ticket issuing machines; 
photo-copying machines

 • Manufacture of computer peripherals like magnetic disk/floppy/winchester disk drives, 
magnetic tape/cassette/cartidge drives; punch tape readers, curve followers, graph 
plotters; serial/daisy wheel/line printers, data entry equipment, web camera (digital); 
magnetic or optical readers

Machinery & Equipment

 • Manufacturing of general purpose machinery – engines, turbines, pumps, compressors, 
taps, gear, bearing, furnace, lifting equip., refrigerators (comm.), air-conditioners

 • Manufacture of tractors, harvesters, capstans, turrets, lathes, boring, broaching, drilling 
and threading machines, machinery for metallurgy: converters, ingot moulds, ladles and 
casting machines; metal rolling mills and rolls for such mills

 • Manufacture of domestic appliances – stoves, fans, vacuum cleaners, geysers, irons, 
domestic refrigerators

Leather and Related

 • Tanning and dressing of leather, manufacture of luggage handbags, saddlery & 
harness

 • Manufacture of leather footwear

Recycled Products

 • Recycling of metal waste and scrap

 • Recycling of non-metal waste and scrap

Publishing & Printing

 • Publishing of books, brochures, musical books, newspapers, journals and periodicals

 • Printing and service activities related to printing

 • Publishing/reproduction of recorded media

 • Engraving, etching and block making

Paper & Pulp

 • Manufacture of pulp, paper and paper board

 • Manufacture of paper including printing/writing paper, packaging paper

 • Manufacture of corrugated paper and paperboard and of containers of paper and 
paperboard

 • Manufacture of paper cups, saucers, plates and other similar products
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Electrical Machinery & Apparatus

 • Manufacture of electric motors, generators, transformers, electricity distribution and control 
systems

 • Manufacture of insulated wire, cable, accumulators, primary cells and primary batteries

 • Manufacture of electric lamps and lighting equipment

 • Others – magneto-dynamos, ignition coils, sparkling plugs, glow plugs, starter motors

Defence

 • Manufacturing the components for the defence equipments such as vehicles, tanks, 
aircraft, etc.

 • Manufacturing and assembling of guns and related parts

 • Manufacturing of gun powder

Process Manufacturing

Pharma & Chemical  Products

 • Manufacture of basic chemicals

 • Manufacture of other chemical products (pesticides, paints, pharmaceuticals, detergents, 
matches, explosives)

 • Manufacture of man-made fibres

Petrochemicals & Nuclear Fuels

 • Manufacture of coke oven products

 • Manufacture of refined petroleum products such as liquid or gaseous fuels, illuminating 
oils, lubricating oils or greases or other products from crude petroleum or bituminous 
minerals

 • Manufacture of other petroleum products n.e.c. (petroleum jelly, micro-crystalline petroleum 
wax, slack wax, ozokerite, lignite wax, petroleum coke)

 • Processing of nuclear fuel

Basic Metals

 • Manufacture of Pig Iron, Direct Reduced Iron (DRI)/Sponge Iron and other spongy 
ferrous products

 • Manufacture of semi-finished products (ingots/billets/blooms/slabs/bars/rods/structural/ 
rails)
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 • Manufacture of steel wires made in wire drawing mills

 • Manufacturing of copper, aluminum, brass, zinc, gold, silver, platinum, etc.

Textiles & Accessories

 • Spinning, weaving and finishing of textiles

 • Manufacture of knitted and crocheted fabrics and articles

 • Manufacture of wearing apparel, except fur apparel

 • Dressing and dyeing of fur; manufacture of articles of fur

Food & Beverages

 • Production, processing and preservation of meat, fish, fruit, vegetables, oils and fats

 • Manufacture of dairy product

 • Manufacture of grain mill products, starches and starch products, and prepared 
animal feeds

 • Other food products

 • Manufacture of beverages

Tobacco & Related Products

 • Tobacco stemming, redrying, etc. of tobacco leaf

 • Manufacture of bidi, cigarette, cigars, cheroots and cigarette tobacco

 • Manufacture of zarda, snuff etc.

 • Manufacture of catechu (katha) and chewing lime, pan masala and related products

 • Manufacture of other tobacco products including chewing tobacco

Non-metallic Mineral Products

 • Manufacture of glass and glass products

 • Manufacture of laboratory or pharmaceutical glassware and other glassware/glass 
products: articles of glass used in construction such as glass blocks; clock or watch 
glasses, optical glass and optical glass elements

 • Manufacture of non-structural non-refractory ceramic ware, cements, cutting, shaping 
and finishing of stone

 • Manufacturing of flooring blocks, roofing tiles, wall tiles (whether or not glazed), flags and 
pavings, mosaic cubes



299

In terms of size, food and beverage sector 
has the largest number of firms while textile 
provides the most employment

Annual Survey of Industries

The Annual Survey of Industries (ASI) is the principal source of industrial statistics in India. It 
provides statistical information to assess and evaluate, objectively and realistically, the changes 
in the growth, composition and structure of organised manufacturing sector comprising activities 
related to manufacturing processes, repair services, gas and water supply and cold storage.

The ASI refers to the factories defined in accordance with the Factories Act 1948. The ASI 
frame is based on the lists of registered factories/units maintained by the Chief Inspector of 
Factories (CIF) in each State/UT 

All units with 50 or more workers operating with power, and units having 100 or more workers 
operating without power are covered under the census.  

Total Persons Engaged include the employees as defined above and all working proprietors 
and their family members who are actively engaged in the work of the factory even without 
any pay, and the unpaid members of the cooperative societies who worked in or for the factory 
in any direct and productive capacity. The number of workers or employees is an average 
number obtained by dividing mandays worked by the number of days the factory had worked 
during the reference year. 

Number of Firms and Persons Engaged

Persons Engaged1

Publishing & Printing
Auto and Auto Components
Chemical Products
Basic Metals
Food and Beverage

Paper & Pulp
Machinery and Equipement
Petrochemical & Nuclear Fuels
Textile & Accessories
Electrical Machinery & Apparatus

Metals Products
Wood Products and Jewellery
Rubber and Plasto industry
Non Metallic Mineral Products
Others

2% 2%
3%

4%

5%

9%

1%

3%

3%

21%
7%

14%

3%

16%

7%

Note: 1. ASI Data 2005-06 projected for 2007-08
Source: NIC, Zinnov Analysis, Annual Survey of Industries, MoSPI

2% 3%

No.of Firms1

6%
1%

7%

4%

8%

1%5%

5%12%10%

18%

3% 15%
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Petrochemical, chemicals, basic metal and 
auto industry account for more than half of 
the total industry output 

Gross output comprises total ex-factory value of products and by-products manufactured as 
well as other receipts such as, from non-industrial services rendered to others, work done 
for others on material supplied by them, value of electricity produced and sold, sale value of 
goods sold in the same condition as purchased, addition in stock of semi-finished goods and 
own construction. 

Net value added is arrived by deducting total input and depreciation from total output.

Gross Output and Net Value Added

3%

10%

5%
3%

11%

18%

2%

15%

7%

2%

10%

4% 8%

1% 1%

Gross output1 Net Value Added1

Note: 1. ASI Data 2005-06 projected for 2007-08
Source: NIC, Zinnov Analysis, Annual Survey of Industries, MoSPI

Publishing & Printing
Auto and Auto Components
Chemical Products
Basic Metals
Food and Beverage

Paper & Pulp
Machinery and Equipement
Petrochemical & Nuclear Fuels
Textile & Accessories
Electrical Machinery & Apparatus

Metals Products
Wood Products and Jewellery
Rubber and Plasto industry
Non Metallic Mineral Products
Others

13%

5%
1%

12%

21%

2%

16%

6%

3%
6%

4% 6%

1% 1% 3%
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ICT adoption is driven by streamlining 
of finances, customer expectations and 
compliance requirements

The drivers for adoption are found to be both, internal factors such as better business process 
flow, streamlined finances and better inventory control; and external factors such as client 
requirements, compliance and to tackle competition in the market.

The biggest motivator for micro firms is the improvement ICT provides to its business processes. 
However, medium firm appreciates the streamlining provided to finance and accounting by ICT 
solutions. The biggest motivator for the adoption of ICT solution among small manufacturers, 
is the conformation it provides to both, business processes and financial information.

Motivators for ICT Adoption by Size

58%
61%

66%

52%
50% 57% 57%

52% 55%

31%
32% 34%

63%
61% 61%

Internal Factors

55%
50% 52%

External Factors

Micro Small Medium

Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)

Better Business
Process Flow

Streamlined Finance
& Products

Better Inventory
Control

Compliance
Requirement

Competitor
Pressure

Client
Requirement
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Lack of internal ICT expertise and technical 
know-how are observed to be major barriers 
in adoption of ICT

The most prominent barrier for the adoption of ICT across all sizes of firms is the lack of internal 
ICT expertise within the firms for the usage of core solutions. The barriers can be classified as 
internal and external factors. The most prominent of internal factors being the lack of internal ICT 
expertise within the firms for the usage of the solutions followed by high prices of ICT solutions 
and lack of budget for ICT deployment. External barriers include lack of customised solutions, 
lack of qualified and reliable service providers and finally lack of quality power supply.

Barriers for ICT Adoption by Size

Internal Factors External Factors

69%

79%
73%

49%
35%

50% 38% 41% 48% 45%
40%

45%
45%

36%
39% 37%

32%
36%

Lack of Internal
ICT expertise Lack of ICT budget Lack of qualified

service provider
Lack of customized

solution
High prices of
ICT solution

Lack of constant &
quality power supply

Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)

Micro Small Medium
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Lower awareness levels can be attributed to 
the lower education of the owners

Awareness of the ICT solution is found to have linkage with the education background of the  
owners. Owners with lower levels of education are lesser aware of ICT solutions in general 
but especially lag behind in higher level solutions. Around 60 per cent of the owners are high 
school or posses a non-technical graduation degree. 

ICT Awareness and Education of Owner

40%
56%

74%

Collaboration

65% 77%
92%

Finance and
Accounting

13%
29% 38%

Order Processing &
Customer Management

18% 29%
47%

Quality Management

5% 10% 12%

Decision Suport
Systems

Level I Level III Level IV Level V

90% 93% 100%

Communication

5% 20% 32%

Payroll & HR
Management

15% 27% 38%

Procurement/
Material & Inventory

Management

8% 24% 36%

Product Lifecycle
0% 12% 15%

Centralised
System (ERP)

Level II

Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)

High School Graduate Post Graduate
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Educational background of owners limits 
greater ICT adoption in firms

ICT solutions such as Enterprise Resource Planning, Decision Support Systems, and Product 
Lifecycle solutions are considered highly complex and difficult to adopt solution by owner with 
lower education background, hence they prefer to perform the corresponding processes in 
traditional manner.

ICT Adoption and Education of Owner

Source: Zinnov Survey of Indian Manufacturing Firms in select verticals with a sample of 508 (2009)
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Collaboration

63%
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Accounting
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Customer Management
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Quality Management
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Systems
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99%

Communication
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Management
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Management

8% 16% 27%

Product Lifecycle
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Centralised
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Adoption of solutions is found to be  
directly proportional to the revenue  
growth of the firms

Inventory management has helped firms reduce lead time significantly and faster growth. Most 
of the companies with low growth and revenues tend to procure Enterprise Resource Planning 
solutions from local vendors. Many firms give credits to Customer Relationship Management  
solutions for their growth. Quality is considered an integral part by the fast growing firms. 
Solutions such as decision support systems are limited to only growth-oriented companies.

Level I Level III Level IV Level V

89% 93% 94%

Communication

37% 53%
68%

Collaboration

5% 10%
26 %

63%
76% 81%

Payroll & HR
Management

Finance and
Accounting

6% 17%
38%

Procurement/
Material & Inventory

Management

8% 17%
40%

Order Processing &
Customer Management

3% 16% 29%

9% 18%
53%

Quality Management

Product Lifecycle

3%
4% 19%

2% 4% 16%

Centralised
System (ERP)

Decision Suport
Systems

ICT Adoption by Growth

Level II

Source: Zinnov Survey of Indian Manufacturing in select verticals with a sample of 508 (2009)

Less than 5% 5% to 20% More than 20%



306

The next generation of owners are more 
interested in deploying ICT for their 
business growth

Ownership belonging to second or third generation tend to favour adoption of core and complex 
ICT solutions over the first generation entrepreneurs due to higher exposure to technical 
products and willingness to change existing processes.

Level I Level III Level IV Level V

Communication

Collaboration

Payroll & HR
Management

Finance and
Accounting

Procurement/
Material & Inventory

Management

Order Processing &
Customer Management

Quality Management

Product Lifecycle Centralised
System (ERP)

Decision Suport
Systems

First Generation Second Generation and above

Level II

93% 91%

12% 11% 17% 23% 14% 21% 4%
10%

5% 7%
20% 23%18% 21%

73% 78%51% 55%

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)

ICT Adoption and Generation of Ownership
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Export-oriented units have higher ICT 
adoption than their counterparts focusing 
on domestic markets

Firms competing in the global markets with various low cost countries such as China, Philippines 
and Bangladesh have adopted more ICT to make themselves more completive and efficient 
by reducing time to market, optimising cost and consistency in quality of their products. ICT 
has also helped exporters to develop business over internet.

Relation Between ICT Adoption and Export

Source: Zinnov Survey of Indian Manufacturing Firms in selected verticals with a sample of 508 (2009)
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70% 78%43%
60%
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Survey Questionnaire

Name of Company : __________________

Location of Unit       : __________________ 

Vertical : __________________

SECTION 1: DEMOGRAPHIC:

1. How long has your company been in existence?
Less than 5 years

5 to 10 years
10 to 20 years

More than 20 years
Others (Please specify)

2. Can you please provide the size of your firm?
Exact number if available

Micro (Less than 10 employees)
Small (10 to 100 employees)

Medium (100 to 1,000 employees)
Large (1,000 to 10,000 employees)

Very Large (More than 10,000 employees)

3. Can you please provide us the revenue/turnover of your company (in 
INR)?

Less than 1 crore
1 to 10 crore

10 to 50 crore
50 to 100 crore

More than 100 crore

4. What is the share of domestic to export market revenue? (e.g. 50:50, 70:30 )
Domestic:Export Split

5. What is your revenue growth over the last three years?
Value (if available)

High (More than 20%) 
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Medium (5% to 20%)
Low (Less than 5%)

Negative

6. Can you please provide the profile of the owner of the company?
Age

Education 
IT experience (Years)

Generation of ownership (First/Second/Third)

SECTION 2: CURRENT IT AWARENESS AND ADOPTION

Current State

7a.To what extent are you aware that IT can help you in ___ (Nil/Somewhat, High)

7b. Have you deployed these IT solutions? (i.e. IT solutions that respondent is aware)

7c. Please tell the number of years IT solution has been deployed? (i.e. IT solutions that 
respondent is aware of__)

7d. Of the solutions that you use, please tell me the extent on usage on a scale of 1-5 
(1-Very low; 5-Very high)

7a

To what extent 
are you aware 
that IT can help 
you in___ ( 
Nil/Somewhat, 
High)

7b (if coded 
in 7a)

H a v e  y o u 
deployed the 
following IT 
solutions?

7c (if coded 
in 7b)

No of years 
IT solution 
deployed

7d (if coded 
in 7b)

E x t e n t  o f 
use

Scale 

1- (Very low) 
to

5 -  ( V e r y 
high)
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Communication (Email, Chat, 
Conferencing, Internet, etc.)

Collaboration (Document, 
Spreadsheet, Presentation, 

etc.)
HR/Payroll Management  

Procurement/Material and 
Inventory Management 

(SCM) 
Order Processing and 

Customer Management 
Product Lifecycle 

Finance and Accounting 
Centralised System (ERP)
Decision Support Systems

Others (Please specify)

8. How do you manage IT infrastructure in your firm?
Outsourced to third party

In-house IT personnel (please specify the number)
Others (Please specify)

9. How many people (or %age of workers) in your firm use some of the IT infrastructure 
available? _____________

Complementary Changes

10. Have you made any of the following organisational changes when you 
adopted IT in your business?

Improved/Changed Business Processes in the areas where 
IT was implemented

Improved management decision making based on update information 
Introduced training programmes for workers or hired more trained workers

Reduced number of reporting levels for workers
Improved monitoring of the workers

Others (Please specify) `
None of the above
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Current Benefits of Adoption

11. Which areas of business has IT been of help to your Firm?
Developing new business

Reduced operational costs
Better HR practices

Streamlined supply chain
Strengthened customer relationships 

Enhanced core processes
Improved quality banagement

Streamlined finances
Improving business processes

Informed decision making
None of the above (IT is not deployed at all)

12. What do you use the internet for in your business?
Business Development –  New customers, Tenders, etc.  
Communication (Customer/Suppliers/Others)
Business Intelligence (Best practices, Market landscape, etc.)
Hiring People
Others (Please specify)
None of the above 

IT Adoption Factors

13. Who are the key influencers for IT adoption in your firm?
Owners/Management
Customers/Clients
Government Bodies 
Peer Group Companies
Local Associations
Consultants/IT Vendors
Creditors or Financial Institutions
Others
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14. What are the motivators for IT adoption in your company? 
Please rate on a scale from 0-5 (0- not a motivator, 5-Very High 
motivator)

Compliance requirements (e.g. e-Filings/VAT/GST) 
Better business process flow

Better inventory control 
Streamlined and in tandem finance & products (Material/information/money 

flow) 
Client requirements

Competitor pressure
Others (Please specify)

15. What are key bottlenecks/barriers for IT adoption? 
Please Rate on a scale from 0-5 (0- not a barrier, 5-Very High barrier)

Lack of internal IT expertise/technical know-how
Lack of IT budget

Lack of affordable solutions
Complexity of adoption(Niche requirement)

Lack of appropriate service providers (System integrators, value added 
resellers)

Lack of constant and quality power supply
Others (Please specify)

None of the above (No specific bottlenecks/barriers)

SECTION 3: FUTURE PLANS FOR IT ADOPTION

16. Do you plan to deploy IT in future?
Next 12 months
12 to 24 months
24 to 36 months 

17. If yes, which area do you plan to invest? 
Communication (Email, Chat, Conferencing, Internet, etc.)

Collaboration (Document, Spreadsheet, Presentation, etc.)
HR/Payroll Management  

Procurement/Material and Inventory Management 
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Order Processing and Customer Management 
Product Lifecycle (Product Management/Design (CAD)/Manufacturing 

Process/Data Management)
Quality Management

Finance and Accounting 
Centralised System (ERP)
Decision Support Systems

Others (Please specify)

18. If you were to set aside an annual budget for IT deployment, how much 
would that be?

Less than 1% of revenue
1% to 2% of revenue
2% to 3% of revenue
Others or amount figure (Please specify)
None of the above (No budgets for IT deployment)

19. In terms of an IT solution what is your spending preference? 
Large upfront payment with low recurring expenses 
Moderate up front payment with recurring expenses
Pay as you use model
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CAD/CAM : Computer Aided Design/Manufacturing

CRM : Customer Relationship Management

CST :  Central Sales Tax 

CVD : Countervailing Duty

ERP :  Enterprise Resource Planning

FDI :  Foreign Direct Investment

HRM :  Human Resource Management 

ICT :  Information and Communication Technologies 

IIP :  Index of Industrial Production  

ISO : International Standards Organisation 

ISP :  Independent Service Provider 

MRP : Material Requirement Planning

MSME :  Micro, Small and Medium Enterprise

NSIC :  National Small Industries Corporation Ltd. 

PLM :  Product Lifecycle Management

PPP :  Purchasing Power Parity 

SaaS :  Software as a Service

SCM :  Supply Chain Management

SI :  System Integrator/System Implementer

SIDO :  Small Industry Development Organisation  

VAT :  Value Added Tax

Abbreviations
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to provide guidance to the research team. The advisory provided valuable insights in the 
current state scenario and an exhaustive set of recommendations which helped in developing 
initial hypothesis.

The Advisory Group constituted of the following:

 • Prof. Pankaj Chandra

 • Prof. Rakesh Basant

 • Ravi Venkatesan

 • Bharat Goenka

 • Venguswamy Ramaswamy

 • Ajai Chaudhry

 • Anand Sankaran

Academia

Technology Providers

User Industry

• Rajesh Uppal (Maruti Udyog Limited)

• Deep Kapuria (Hi-Tech Gears)

• Ravi Machani (Stump, Scheule and Somappa)

• Shreekant Mokashi (Tata Steel Limited)

• P J Mohanram (IMTMA)

• Ravi Venkatesan (Microsoft)

• Bharat Goenka (Tally)

• Venguswamy Ramaswamy (TCS)

• Ajai Chaudhry (HCL Infosystems)

• Anand Sankaran (Wipro Infotech)

• Anand Ramakrishnan (Wipro Infotech)

• Srikant Rao (Affordable Business Solutions)

• Prof. Pankaj Chandra (IIM, Bangalore)

• Prof. Rakesh Basant (IIM, Ahmedabad)

Advisor Board

 • Anand Ramakrishnan

 • Srikant Rao

 • Rajesh Uppal

 • Deep Kapuria

 • Ravi Machani

 • Shreekant Mokashi

 • P J Mohanram
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In depth interviews with manufacturers and 
relevant institutions helped in hypothesis 
formulation

In-depth interviews were conducted across all the key verticals identified for the study. Efforts 
were made to validate the hypothesis through secondary research, making use of available 
industry reports and in-depth interviews conducted with the different stakeholders of the 
MSME ecosystem.

The primary research interview sample mostly comprised micro small and medium enterprises. 
This was done because while the larger manufacturing firms have adopted IT reasonably 
successfully, the MSME firms continue to be underinvested in IT. 

The project team visited various manufacturing clusters to interview the firms which constitute 
the cluster. The team also met with technology providers consisting of system integrators and 
local IT services firms who are providing or deploying customised solutions to the small and 
medium manufacturers. Financial institutions such as the banks were interviewed to understand 
the requirements of the customers and the available financial aids for them. 

Manufacturers

Clusters/Associations

Technology Providers

Financial Institutions

Government

• Micro

• Small

• Medium

• Large

• Hosur

• Bommasandra

• Peenva

• Pune

• Ahmedabad

• System Integrators

• Local ERP Implementers

• Public Sector Banks

• Private Sector Banks

• NMCC

• Central Ministries

Categories Target Audience
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A L M Engineering & Instrumentation 
Pvt. Ltd. 

A to Z Chemicals

A.C. Distributors

A.D. International 

A.J. Mehta Co. Ltd.

A.K. International 

A.R. Engineering Company 

A.R. International 

A.T. Metal Works 

A.B. Enterprises

A.K.B. Exports & Imports

A.K.S. Packaging Co. Pvt. Ltd.

A.N.B. Auto (I) Pvt. Ltd. 

Aaar International 

Aakriti Crafts Pvt. Ltd. 

Aazhivel Export 

Abani Art Emporium

Abani Handicrafts 

Abc Exports Company 

Abhishri Packaging Private Limited

Abs International 

Accord Trade

Ace Exports 

Ace Foods Pvt. Ltd. 

List of firms which 
participated in the survey

Acme Enterprise 

Acro Paints Ltd.

Adinath Cables & Conductors Pvt. Ltd. 

Adsun Petrochemical (P) Ltd.

Adt Engineering Ltd. 

Advanced Chemical Technologies

Advanced Technologies Corporation 

Aegis 

Aerotech

Ages Intec

Aggarwal Snacks 

Agro Food & Spices

Agt Electronics Ltd.

Aim Engineering 

Air Vac Equipment 

Akaygents Pvt. Ltd. 

Akberali Pre-cast Pvt. Ltd. 

Akshara Fabrique

Akshay Bearing Ltd. 

Akshaya Textiles

Al Tech Structural Glazing

Alcot Fabrics 

Alpha Electronics Co. 

Amancio 

Amanulla Khans Sons 
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Amar Steel Industries 

Amardeep Seating Systems

Ambala Scientific Works 

Ami Industries

Ample Marketing 

Amrit Feeds 

Amritsar Industries 

Amudham Food Products Pvt. Ltd. 

Amulya Sea Foods

Anand Masala Bhandar

Herbal Trends

Antiquity Handicrafts Pvt. Ltd. 

Anugraha Chemicals

Apan John & Co. 

Apoorva Handicrafts 

Arasan Phosphates (P) Ltd.

Arihant Industries

Arihant Marketing 

Arihant Oil & Chemicals 

Arries Clothing Company

Artisans Art

Arun Foods

ARV Engineering Industries Pvt. Ltd.

Ashok Leyland Ltd.

Ashoka Watch House

Asia Pacific Export 

Ati Electronic

Auarora Exports 

Automotion Of India 

Aveo Tex

Avi International 

Aviette Industries

Avs Exports 

Azra Furniture Mart 

B. N. Exports 

B. R. Bangles 

B.K. Engineers

B.M. Systems

Baaz Machine Tools

Balaji & Co.

Balaji Garments 

Balark Chemicals 

Baljeet Machine Tools 

Bangalore Integrated System Solutions 
(P) Ltd.

Bansal Enterprises

Banshi Silks

Banswara Syntex Ltd.

Baron Chemicals & Systems Pvt. Ltd. 

Becrux Business Systems 
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Bee Robotics

Bestech Engineers 

Bhagwansons 

Bharakath Import & Export 

Bharat Industrial Corporation 

Bharti Refrigeration Works

Bharti Impex 

Bhurji Injectman Plastics 

Blaze Engineers 

Blossom Flavours

Bon Masala And Food Products

Brothers International

Cethar Vessels (P) Ltd.

Chandni Creation

Chheda Staionery Mart 

Cosmo Floor 

Craft Cave

Creative Engineers

Cristal Pharma Pvt. Ltd. 

Crochet World Pvt. Ltd. 

Dams Organic Foods

Dana International

Das Industrial Corporation

Dayanand Textile Ind. (P) Ltd.

Deqing Haoding Wood Co. 

Dewan Machine Tools 

Dhruvom Handicrafts 

Dhyanart Paints And Canvas Pvt Ltd

Diamond Industries

Dingda Leisure Product Co. Ltd.

Dipesh Engineering Works

Divine International

Divya Electricals 

Diya Industries 

Dolar Gold Belts And Fans Pvt. Ltd. 

Draft Air (India) Pvt. Ltd. 

Durga Control Systems 

Eicher Engines

Electric Cable Industries 

Elite Chemicals 

Elite Refrigerations (P) Ltd. 

Emperol Colours Pvt. Ltd. 

Encore Office Systems Pvt. Ltd. 

Enmax Engineering (India) Pvt. Ltd. 

Enn Kay Engineering Company 

Enso Secutrack Ltd.

Essae-teraoka Ltd.

Essyess Enterprises 

Excellent Exim House

Excelsior Tradings & Mfg. Co. 
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Explore Overseas

Fabro Gaarden 

Faiz Ali Contractor 

Fantas India

Fibreglass Fabricators

Finicky Fashionz

Firetech Boilers Pvt. Ltd.

Florid India

Fun Toys

Fusion Chemicals & Products (P) Ltd.

Future Stair

G. K. B. Textiles 

G.M. (Guj). Trading Co. Pvt. Ltd. 

Ganga Exports 

Gangotri Bags 

Gaurav Dembla & Brothers

Gayathri Impex

General Machine Tools 

Giri Textiles Private Limited 

Givi Misure Pvt. Ltd. 

Glad International

Global Gate 

Globe Industries

Gng Exports 

Golden Streak Drugs & Pharmaceuticals Ltd.

Gothic Interiors

Grace International Exim

Gracy Incorporation 

Graffity CNC Robotics Company 

Greenery Industrial Co.,ltd 

Gujarat Precision 

Guruson International 

H. S. Engineering Works 

Hanuman Engineering Works 

Harbansh Lal Foods Pvt. Ltd.

Hardcore Industries 

Hari Om Chemicals 

Harin Paints

Harinder Industries Pvt. Ltd. 

Harness Techniques (I) Pvt. Ltd. 

Heat Flow Engineer

Heritage Craft

Hi Sophi

Hi Tone Boss Public Address System

High Speed Appliances 

Hindustan Hydraulics & Pneumatics 

Hindustan Turbo Machinery Limited 

Huco Electronic Gmbh

Hydropack (India) Pvt. Ltd. 

Hygiene International 
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I. T. S. M. Solutions

Ic Ice Make Refrigeration Pvt. Ltd. 

Icy Cool

Ideal Icecream

India Exports Today 

India Foods 

India Pesticides Limited

Indira Apiaries Pvt. Ltd. 

Indus Beverage & Multi Foods (P) Ltd. 

Infiniti India Inc

Inno Cool 

Insind Food 

International Knitwear Co. 

Ionberg Technologies & Chemicals

Irinav Weavers Indl. (W-s) Co-op. 
Society Ltd.

Ishita Industries 

J.R. Furnace & Ovens (P) Ltd. 

Jagdamba Industries 

Jai Auto Industries 

Jai Cotton

Jaikara Apparels

Jass International 

Jay Narrow Fabrics

Jcr Drillsol Pvt. Ltd.

Jee Exports 

Jessons Machine Tools (P) Ltd.

Jhahal Industries 

Jiangxi Huachang Bamboo Products Group

Jiashan Longsen Wood Co., Ltd.

Jiashan Yongbang Artificial Fur Co., Ltd. 

Jignesh Steel 

Jinlong Industrial Co., Ltd.

Josco Industries

JSR (India) 

Jupiter Catering Equipments 

K.v. Automotive Components 

K. C. Milk Chennai

K.R.P. Manufacturing Co. 

Kala Machine Tools

Kalpetta Bamboo Cluster 

Kalyani Sales Corporation 

Kanak Cryo

Kannu Impex (India) Pvt. Ltd. 

Kanteen India Equipment Co. 

Kanwal Enterprises

Karnal Milk Foods Ltd.

Kavee Textiles

Khoday Silk Streams 

Kishan International
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Knackwell Engineers 

Kobashi Machines Tools Pvt. Ltd.

Kobe Suspension Co. Pvt. Ltd. 

Kolisetty Alloy Castings

Konark Crafts 

Kook Mate 

Krishna Industries

L. R. Fabrications

Laksh Global

Laxmi Project 

Laxmi Sheet Metal Engineering 

Leader Electronics

Legend International

Linear Measuring Instruments

Lotus Trading Company 

M. K. Export

M. L. J. Herbal Industries

M.S.A. Exporters

M.S.A. Exporters

Madhulika Online

Madvik Research Labs Pvt. Ltd.

Magnalenz 

Mahadev Trading Corporation 

Mahalakshmi Transformers

Maksons Fine Chem Pvt. Ltd. 

Mallika Lace Industries 

Mando India Limited 

Maniar Fashions 

Manish Art & Crafts 

Manish Chemicals 

Marc Enterprises Pvt. Ltd.

Mars Exim 

Mathi Milk Foods

Matrix Pharma Chem

Mayfair Biotech Pvt. Ltd. 

Mayur Uniquoters Ltd. 

Meena Handicrafts Emporium

Mereville Trust 

Microtech Engineering Industries

Mini Meters Mfg. Co. Pvt. Ltd.

Model Milk Products Pvt. Ltd. 

Mrigank Apparel 

Muthukani Industries

Nagar Electronics & Instruments Pvt. 
Ltd. 

Nandhi Fabrics

Narayan Udyog 

Natesh Kumar Lace Industries

Navbharat Motor Mfg. Co. 

Navyug Laminates
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Neocrete Technologies Pvt. Ltd. 

New Hindusthan Sweets 

Newtech Engineering Work

Nimmi Xport 

Nithiyam Fabrics

Novelty Tech

Ohmstronics Lighting Solutions

Om Food Products Export 

Om Sai Industries 

Oswal Handicrafts 

Pageant 

Palms & Company, Inc. 

Peninsula Herbals Pvt. Ltd. 

Perfect Thread Mills Ltd. 

Pinkcity Arts 

Placon Filters Private Limited

Popular Seals 

Potent Water Care Pvt. Ltd. 

Prabas Exports

Prabhat Enterprise

Pramukhsneh Brass Industries

Prasanna Pipe Bending Works 

Prayag Dairy Farms

Prayosha Industries 

Prem Safety Works 

Premium Coatings & Chemicals Pvt. Ltd.

Priya Global 

Promivac Engineers

Purva’s Creations 

Pushpa Exports

Qingdao Youyi Import&export Co. Ltd. 

Qualitech Industries

R. D. Associates

R. Kumar & Company 

R. V. Furnaces

Rachna Rotopack Industries

Radiant Safedoors Pvt. Ltd. 

Rahul Industries

Raj Enterprises 

Raj Fishmeal And Oil Company 

Raj Laxmi Industries 

Raja Industries, Karnataka

Rajasthan Mechnical Works Ltd.

Rajshi Chemical & Products

Rambal Limited

Ravi Industries 

Rebia Electrical Industries 

Reena Chem

Regal Bathroom Fittings Pvt. Ltd. 

Regalila Fashions 
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Relience Machine Tools

Remso Control Technologies Pvt. Ltd.

Riddhi Metals 

Right Channel 

Rishab Engineers & Traders

Robin Exports 

Rui’an Bop Import & Export Trade Co. Ltd.

Ruia Chemicals Pvt. Ltd.

S. J. Switchgears Pvt. Ltd. 

S. K. Florescences Pvt. Ltd.

S. P. Engineering Works 

S. S. Hand Looms

S. V. S. Exports Karur

S. V. S. Exports Karur

S. S. Pharma Equipments

Sab Foods 

Sabharwal & Bros. 

Sadadekar Group 

Safe Shipping & Air Transport Pvt. Ltd. 

Sagar Knitters

Sahyog International

Sainor Laboratories Pvt. Ltd. 

Saleha Enteprise

Sam Machine Tools 

Sandeep Engineering & Fabricators 

Sandeep Enterprises 

Sankar Industries 

Santam Dye Chem Industries

Sarang Spring Mfg. Co.

Sarkar Laminates

Sarvodaya Export 

Savitri Consultants & Engineering 
Works 

Sedvik Industries 

Sehmi Engineering Works 

Selmax Exports Pvt. Ltd. 

Sentiment Furniture Systems (I) Pvt. 
Ltd. 

Servel Rubber Industries

Shabari Auto Comps Pvt. Ltd.

Shalimar Exports

Shal imar  Prec is ion Enterpr ises  
Pvt. Ltd.

Shalimar Roller Flour Mill

Shapes N Sizes

Precision Cutting Tools Co. Ltd. 

Shilpi Udyog 

Shiva Engineers 

Shivam Impex

Shivani Polyurethane & Chemicals  
(P) Ltd. 
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Shivnandi Foods 

Shree Balaji Polytech Product Pvt. Ltd. 

Shree Biharijee Forging Industries

Shree Colour Inks 

Shree Geeta Wood Industries 

Shree Mahashakti Engineering Works

Shree Super Industries

Shreepal Clutch 

Shri Sai Baba Ceramics

Shriram Stone Cutting Industries

Sigma Steel & Engineers (P) Ltd.

Simplex Engg. Corp. 

Singh Refrigeration 

Sintonik Equipments (P) Ltd.

Sirish Exports

Sj Pharma Trade Pvt. Ltd. 

Sk Signs

Slv Fabricators 

Smriti Products Pvt. Ltd. 

Sohan Handicrafts 

Solid Exports (India) Ltd.

Sonali Marketing Associates 

Spears India

Spinmet Engineers Pvt. Ltd. 

Sree Baba Fabrics 

Sri Balaji Motors 

Sri Balamurugan Trading Co. 

Sri Durga Agencies

Sri Kannan & Co.

Sri Kirthika International

Sri Mangala Sundari Explosives

Sri Pathi Fab 

Sri Purna Kanaka Durga Brokers

Sri Radha Herbal Products 

Sri Vageshwari & Company

Sri Vishnu Biotec Formulations

Srijoni Enterprises 

Standard Electromech Hoist & Co.

Star Metal Refinery Pvt. Ltd. 

Steeltek Metals 

Stylewiz Inc

Suchitra International Exim 

Suman Electronics 

Sumatex Ltd.

Sun Tech Engineers 

Sunesons Engineering & Fabrications  
Pvt. Ltd. 

Sunrise Trade Center

Super Engineering Works 

Super Forgings
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Supermax

Supreme Group of Companies

Supreme Silicones 

Surgical Equipment Co 

Swastic Driling Company Ltd.

Swastik Sports Industries 

Swati Engineering Enterprise

Synergy Services Corporation

Systems Alloys

Tamilnadu Dairy Foods 

Tamilnadu Explosive Industrial

Tanya Enterprises 

Tarun Exports (Maruthi Fashions)

Tarun Tanning Industries

Techno Industries 

Techno Tools

Texas Instruments 

Texmo Industries

The Creative Texture

The Handicrafts And Handlooms Exports 
Corporation of India Ltd. 

The Harichandra Weaving Mills 

The Krishna District Milk Producers 

The Ofen

The Punjab National Iron Works

The Uniform People 

Tianjin Tianbo Technology Co. Ltd

Trans-x Electronics 

Trimurti Industries Ltd. 

Trimurti Industries Ltd.

U. M. Fiber Works 

Ucs Apparels Pvt. Ltd.

Ujas Chemical & Industrial Products 

Uniflex Cables Ltd.

Unispares 

Universal Machining Works 

Usha Instruments

Utkarsha International

Vardhaman Impex 

Vetcare 

Vetcare - Jainsons (India) Industries 

Vetrivel Explosives Pvt. Ltd. 

Vijay Chemical

Vijay Industries

Vimal Group Of Industries 

Vinaayak Fab

Viswa Exporters 

Voltex Electrical Engineers 

Warmer Equipments (P) Ltd. 

West Bengal Chemical Industries Ltd. 
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Willpower Cycle Industries

Wintech Jewels Equipment Pvt. Ltd.

World Vijayam Export & Import 

Worldwide Chandak Group 

Xiamen Maochang Stone Industrial  
Co. Ltd. 

Yash Exports

Yasoma Exports

Youngman Clothing Company 

Zen Machine Tools 

Zustina Surface Textured
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