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Technology transfer from academic institutions to industry plays an important role in shaping industrial growth and 

improving the economy of a nation. Considerable research on technology transfer from academic institutions to industry in 

advanced countries is available. This paper aims to investigate on how Indian technical institutions manage technology 

transfer. This paper presents a case study of an Indian higher technical institution to show how to develop effective 

technology transfer process to transfer technologies to industry. The case analysis clearly supports the critical role played by 

an intellectual property management system in enhancing the effectiveness of the technology transfer. The paper also 

provides qualitative insights to design effective technology transfer process for Indian academic/ technical institutions. 
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In the present knowledge era, global economics of 

innovation, industrial production and growth are 

driven and decided by scientific and technical 

knowledge. Academic institutions provide an 

effective system for the generation and dissemination 

of new knowledge, specialized by high levels of 

technical and scientific knowledge and an appropriate 

stream of economic benefits for inventors.
1
 

Universities are becoming cost effective transfer 

agents of both knowledge and technology in addition 

to being the primary developers of science and 

creators of cutting edge technologies.
2
 Technology 

transfer (TT) is defined as the process of transferring 

new ideas, knowledge, discoveries and innovations 

resulting from university research to the individual or 

industry for business and social benefits.
3-5

 

Technology and strategy management literature 

describes the role of TT as one that facilitates industry 

to advance its technology, products and processes and 

provide strategic advantages for industries to compete 

globally. Successful transfer of (new) technology 

from academic institutions has many benefits: 

innovative solutions targeted on social issues, creation 

of jobs and wealth. To accelerate these benefits, 

governments worldwide have taken various steps to 

strengthen the universities’ TT environment
6
 by 

setting in place mechanisms to encourage the 

exploitation of its science base and promote TT.
7
 

Intellectual property management system (IPMS), is 

an effective managerial and policy tool that helps 

leverage the innovation process output of an academic 

institution.
8
 IPMS thus ensures value and facilitates 

the accumulation of a rich IP portfolio for academic 

institutions. 
 

Though there is significant research available on 

TT from academic institutions in the developed 

countries, little is known about the nature of such 

activities in India. This work aims at investigating 

how Indian academic institutions can construct their 

TT environment and establish appropriate TT 

mechanisms to commercialize their developed 

technologies, especially through the IP route. This is 

illustrated by a case study of TT process evolved over 

a decade, from 2000-01 to 2010-11 in one of the 

premier Indian higher technical institutions, namely, 

Indian Institute of Technology Bombay. In order to 

understand the impact over the decade, this study 

sampled the change and its impact at three points of 

the decade - starting year (2000-01), middle year 

(2005-06) and ending year (2010-11) so that it 

captures the evolution and impact of TT process over 

the entire study period. It also incorporated the 

cumulative trends of TT output during intervening 

years, 2000-01 to 2004-05 and 2005-06 to 2009-10. 
__________ 
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Government Policies and Initiatives to Promote 

Technology Transfer 
 

Overview from Outside India 

In the developed and other countries, a range of 

initiatives have been set up for an effective TT and 

commercialization of scientific research results. The 

US Government has issued many policy directives to 

improve TT from academic institutions, primary 

amongst them being the Bayh–Dole Act (Patent and 

Trademark Amendments, 1980) followed by the 

National Co-operative Research Act – 1984 and the 

Federal TT Act – 1996 (ref. 6). Apart from such 

regulatory support, key factors identified for 

successful TT at US universities are: a) Basic 

environment – excellent technical manpower and IP 

culture, fair incentive system for inventors and 

research & development (R&D) agencies, b) 

Organization and process – trained TT personnel and 

active patent policy and simplified processes and c) 

Ambient environment – academic-industrial network, 

vivid venture atmosphere, technology advisory 

services.
6
 The TT success factors in USA are 

attributed to years of effort and support from statutory 

legislations. The Bayh–Dole Act transferred the rights 

of IP generated under government grants from the 

funding agencies to the universities, thus providing 

the latter with increased opportunities to 

independently exploit the research results, 

commercially. USA created an institutional setup for 

the university- industry (UI) interaction in 1975, by 

establishing University-Industry Co-operative 

Research Centres to boost collaborative research 

between academic institutions and industry leading 

the path for academic knowledge transfer.  

European countries too formed a large number of UI 

setups such as TT offices, science parks, and university 

based incubators towards facilitating transfer of 

academic knowledge to the industry and society.
9
 

Studies have shown that proactive initiatives have been 

taken by the government authorities in United Kingdom 

(UK), France, Japan, and Germany similar to USA 

towards facilitating TT and diffusion from academic 

institutions.
10, 11

 On the Asian front, the Governments of 

Singapore, South Korea, and Taiwan have initiated 

creation of infrastructure for TT. Technology Park is one 

such initiative developed by linking universities, 

government institutions and companies both small and 

large.
12

 Such initiatives push the acceptance and 

formation of technical entrepreneurship 

(technopreneurship). Also, TT initiatives have 

contributed to the economic development at both 

regional and national level. Examples include Stanford 

University, Massachusetts Institute of Technology and 

University of California (USA); and University of 

Cambridge (United Kingdom). 
TT success in academic institutions depends not 

only on the nature of interface (ambient environment) 

between the university and business community but 

also on the receptivity in the surrounding community 

as well as the culture, incentives (basic environment) 

and organization, within the universities themselves.
13

 

The study by Thursby and Thursby found that TT 

offices helped universities expand their patenting and 

licensing
 
activities.

14
 Liu and Jiang identified three 

important factors that affect technology development 

and transfer in China: economic system determined 

by government policies; autonomy and benefits to 

researchers; and industry networks.
10

 Wong et al., 

argued that universities in Asia need to undergo 

reforms in organizational structure, industrial 

interaction and incentive system to achieve better 

knowledge commercialization.
15

 

Based on literature analysis across USA, Europe and 

Asian countries, three important factors were selected 

as fundamental pre-requisites for a successful academic 

TT system: basic environment, organization structure 

and process framework and ambient environment. 
 

Overview of Indian Policy Approaches 
Responding to the globalized knowledge economy, 

Indian policy makers have started several measures to 

create an innovation driven economy. This includes 

augmenting scientific institutions towards building 

intellectual capital and encouraging commercialization 

of its scientific research where feasible in order to 

create long lasting traditional values such as jobs and 

wealth and become a knowledge superpower.
16

 There 

have been several policy interventions by the 

Government of India to encourage creativity, 

innovation, protection of IP and incentive mechanisms 

in Indian academic institutions and also to fulfil TRIPS 

requirements. Several specialized programs to 

encourage development and commercialization of 

inventions and innovations have been initiated.
17

 

Taking note of the critical need for venture funding for 

commercializing promising research, venture capital 

funds were initiated from the mid 1980s’ and a specific 

intervention in the form of Technology Development 

Board Act-1995 was enacted.
18

 

The Government of India has formulated three 

science policies since 1947: the Scientific Policy 
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Resolution in 1958, the Technology Policy Statement 

in 1983 and the Science and Technology Policy in 

2003 to strengthen S&T in the country.
19-21

 The main 

focus of these policies are summarized in Table 1. 

The emphasis of all the three versions was on creating 

technical manpower, a science and technology base 

and innovation system. 

In 2009, the Indian government formally permitted 

researchers working in Indian public academic and 

research institutions to hold equity stakes in spin offs, 

thus opening up technology incubation centres as a 

new means of TT. These incubation centres provide 

required infrastructure and guidance mechanisms to 

entrepreneurs to start technology based companies 

and encourage converting early stage 

research/inventions/ideas into marketable 

technologies/products. Leading academic and 

research institutions in India such as Indian Institutes 

of Technology, Indian Institute of Science, and the 

Council of Scientific and Industrial Research 

laboratories have taken the lead and established 

incubation centres. The government also created a 

separate structure, National Science and Technology 

Entrepreneurship Development Board under the 

Department of Science & Technology, towards 

funding and supporting mechanisms to establish 

technology incubation centres in academic and 

research institutions. In India as on 2009, 15 S&T 

entrepreneur parks exist, nurturing 788 entities. They 

provide employment to 5000 persons with an annual 

turnover of around Rs 130 crores.
22 

 

Research Query and Methodology 

The research query was to understand how an 

Indian higher technical institution developed effective 

TT process and IPMS over a period to transfer 

technologies to the industry. The case study approach 

was selected as the methodology for this research that 

investigated a contemporary live phenomenon (TT 

processes in a higher technical institution from India). 

The case study approach facilitated deriving a broader 

applicability to review both intra and inter-

organizational interactions and relations towards TT.
23

 

IIT Bombay was chosen for the study due to its 

leading rank as a premier academic and research 

institution in India and world. The Times Higher 

Education-QS World University Rankings 2010 

ranked IIT Bombay 47
th
 in the world and 1

st
 in India 

for engineering/ technology and IT education.
24

 

The authors collected the necessary facts through 

multiple sources like secondary literature, interviews 

with stakeholders like TT professionals and 

researchers, observations and semi-structured 

questionnaire to provide empirical support for the 

designing a successful TT process for public scientific 

institutions.
23-26

  

The measuring factors considered in the study are 

commonly used to study academic TT impact such as 

number of IP (patent/ design/ trademark) applications 

filed both in India and abroad, number of 

patents/designs/ trademarks granted, number of IP 

commercialized, licence money generated (in Rs 

lakhs) and consultancy receipts - mostly from industry 

(in Rs lakhs).
10, 27, 28

 To quantify and compare the 

technology licensing and consultancy jobs driven 

revenue generated over a period, an index called 

revenue intensity was introduced. This was calculated 

by dividing the sum of money (in Rs lakhs) generated 

through licensing of technologies by IIT Bombay and 

consultancy receipts by the total number of faculty 

Table 1  Main focus of science policies in India 
 

Year of 

formulation 

Policy name Objectives 

1958 Scientific Policy Resolution • Establish higher technical academic institutions and research laboratories with 

emphasis on technical human resources 

• Ensure an adequate supply of research scientists and technical manpower of the 

highest quality 

1983 Technology Policy Statement • Emphasize on R&D to strengthen base of science and technology (as an approach 

towards import substitution) 

• Create linkages between educational institutions, R&D establishments, industry 

and governmental machinery 

• Identify priority areas to ensure speedy technological and industrial development 

2003 Science and Technology Policy • Create a national innovation system, support setting TT offices in universities and 

national laboratories to facilitate transfer of know-how and developed technology 

• Encourage investments by industry in education and R&D 
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members (researchers). This index was expected to 

reflect the actual research status (growth/ decline) of 

revenue generation per available researcher. This 

index also indicated the effectiveness of TT process in 

relation to the growth in available research expertise 

at the institution. 

 
Technology Transfer from IIT Bombay 

Post independence, the Government of India 

established five higher technical institutions of 

national importance with the broad aim of developing 

technical education and research in the country; IIT 

Bombay was established in 1958. 

IIT Bombay formulated its very first consultancy 

practice rules in 1964 to manage consultation 

activities. The office of Dean (R&D) was established 

in 1972 to steer the R&D activities, and the Industrial 

Research and Consultancy Centre (IRCC) in 1975 to 

facilitate and promote industry focussed R&D 

activities at the Institute. This setup enhanced the 

academia - industry interaction by giving an impetus 

to industry driven projects, amongst other R&D 

related activities and developed a fair amount of 

processes, though ad-hoc, to manage industrial 

projects and R&D. IIT Bombay filed its first patent 

application way back in 1963. IP protection activity in 

IIT Bombay started to evolve at a slow pace in 1990s 

and by early 2000, industrial consultancy and TT has 

got the attention of the researchers and the industry. 

To cater to these requirements, IRCC expanded its 

mission to include among others, TT activities 

towards commercial application and public benefit. 

The TT process in IIT Bombay has evolved over a 

long period and in this work, the evolution of TT 

system during the last decade, 2000-01 to 2010-11, 

has been analysed. The period of study was broken 

into three points to capture the evolution of IPMS and 

its impact on TT processes. The TT system at IIT 

Bombay was then mapped with the identified 

fundamental pre-requisites for a successful academic 

TT system namely – (a) basic environment, (b) 

organization and process and (c) ambient 

environment. 

 
Technology Transfer Status: 2000-01 
 

Basic Environment 

IIT Bombay had by 2000-01, more than 35 years of 

experience of carrying out research through different 

modes- R&D projects and consultancy services to 

industry. Like in almost all the academic institutions, 

research publications by scientific staff were the most 

popular and preferred method of TT in IIT Bombay. 

At that time, intellectual property rights (IPR) activity 

was restricted to mostly filing patent applications and 

occurred in an ad hoc manner to a very limited extent. 

In 2000-01, 11 IP applications were filed and three 

Indian patents were granted (Table 2). 

 
Organization and TT Process 

In 2000-01, there was no established IPR policy to 

protect and transfer the IP developed. The office had 

entrusted the management of TT and related IPR to 

qualified technical and administrative personnel, 

although not much IP licensing activity was 

happening. Licensing decisions were taken on a case 

to case basis and no formal policy existed. The 

importance of IP as a culture was only beginning to 

mature amongst researchers and R&D administrators. 

 
Ambient Environment 

A large number of consultancy projects with an 

aim to provide technical solutions and advisory roles 

to the industry were undertaken. Part time legal 

services made available for finalising research 

agreements, drafting patent applications and TT 

agreements were applicable. The total TT output in 

the year 2000-01 is summarized in Table 2. 

 
Technology Transfer Status: 2005-06 
 

Basic Environment 

During the period, 2000-01 to 2005-06, IIT 

Bombay saw a steady increase in IPR activities, R&D 

interaction with industry and other funding agencies. 

The number of faculty and Ph D students started to 

increase during this period. To manage the growing 

demand of research, IIT Bombay formulated its first 

IPR policy in 2003. In analysis, this action (taken 

independently) can be seen to be in line with 

Government of India’s Science and Technology 

Table 2  TT output in 2000-01 
 

Item description Quantity 

Number of IP (patent/ design/ trademark) applications 

filed in India and abroad 

11 

Number of patents/designs/ trademarks granted 3 

Number of IP commercialized Nil 

Licence money generated (in Rs lakhs) Nil 

Consultancy receipts - mostly from industry 

(in Rs lakhs) 

573 

Revenue intensity index (Licence money + consultancy 

receipts (in Rs lakhs) / No. of faculty) 

1.5 

 



ARUMUGAM & JAIN: TECHNOLOGY TRANSFER − A CASE STUDY OF IIT BOMBAY 

 

 

145

Policy 2003 which aimed to achieve synergy between 

scientific research and industry and to facilitate 

transfer of knowhow/technology generated in 

academic institution. This policy paved the way to 

setup a well structured IP management system in IIT 

Bombay. In order to manage the ever-increasing 

consultancy projects, IIT Bombay reformulated 

specific consultancy practice rules and norms in 2003 

by reviewing its previous policy. 
 

The aims of the IPR policy-2003 was to set forth 

guidelines for ownership of IP developed at IIT 

Bombay and its commercialization. It also aimed to 

sustain and increase creativity without compromising 

the educational environment of IIT Bombay by 

recognizing the importance of innovations; and 

assisted in translating them into products, processes 

and services for commercial exploitation as well as in 

achieving the widest public good. Invention 

disclosures and the patent filing process were 

standardized facilitate IP protection. These positive 

actions resulted in an increase of filed patent 

applications. 

 
Organization and TT Process  

Technical manpower in the IRCC was strengthened 

during this period to provide managerial assistance to 

researchers. The IPMS at IRCC has grown to include 

collection and identification of inventions/technology 

developed in IIT Bombay, filing relevant IP 

applications, identifying potential licensees and 

maintenance of license cum royalty distribution 

amongst identified stakeholders. The IRCC also 

prepares licensing agreements, executes it and 

administers the licensing money. The received licence 

money is shared between the inventor (70 per cent) 

and IIT Bombay (30 per cent) as per the IPR policy. 

The IPR cell at IIT Bombay was established in 

2004 with the objective of disseminating information 

about IPR and its processes to its research 

community. Commercialization was emphasized and 

marketing of IP was initiated.  
 

To encourage commercialization of IP through 

entrepreneurship, IIT Bombay in 2004 established a 

technology incubation centre, Society for Innovation 

and Entrepreneurship (SINE), within the campus with 

the support of Department of Science and 

Technology, Government of India. It provides 

infrastructure facilities for the technology 

entrepreneur- faculty, student and alumnus to start 

incubation companies. It also provides seed-

incubation fund, and soft loans for incubating the 

company. It nurtures the incubating company for 

three years before being termed mature and becoming 

independent. SINE in return gets equity and 

percentage of revenue as royalty from the incubated 

companies. In cases of multiple inventors, IIT 

Bombay ensures that there is consent amongst all the 

inventors before processing towards internal licensing 

for an incubation to happen. A good number of 

inventors were attracted by this activity to 

commercialize their IP. 
 

A key characteristic of IRCC has been the 

continuous evolution of its R&D policy in alignment 

with the focus of national Science and Technology 

policies and the needs of the industrial stakeholders. 

 
Ambient Environment 

IIT Bombay started to leverage its highly skilled 

resources through sponsored research projects, 

contract research (consultancy jobs), developmental 

projects, sponsorship of specialized research 

laboratories, research consortia, doctoral research 

fellowships, targeted technological training of 

industry personnel and advisory roles in company 

boards, both national and international. 

Commercialization of technology to industry started 

to gain momentum. Legal and patent attorney services 

were augmented. These steps increased the TT output 

during the period 2005-06 and is shown in Table 3. 

 
Technology Transfer Status: 2010-11 
 

Basic Environment 

IIT Bombay has the support and skill set of about 

500 highly qualified and internationally recognized 

faculty, 1880 doctoral research students, 2280 

postgraduate students, 3500 undergraduate students 

and 750 project research staff as on 1 August 2011. 

The institute has become a hub for many key national 

research projects across varied streams like 

Table 3  TT output in 2005-06 
 

Item description Unit 

Number of IP (patent/ design/ trademark) applications 

filed in India and abroad 

16 

Number of patent/design/ trademark granted 7 

Number of IP commercialized 4 

Licence money generated (in Rs lakhs) 13.8 

Consultancy receipts - mostly from industry (in Rs lakhs) 1200 

Revenue intensity index (licence money + consultancy 

receipts (in Rs lakhs) / No. of faculty) 

3.0 
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nanoelectronics and nanotechnologies, solar thermal 

and photovoltaic research, information, 

communication and technology based education 

amongst others. IIT Bombay attracted about 420 

sponsored projects and 550 consultancy projects with 

a budget of Rs 180 crores during 2010-11. Invention 

disclosure forms (IDFs) and the patent filing process 

were further simplified. Reviewing of IDF by a 

committee before drafting patent application was set 

aside. Patent search facility along with patent 

attorney’s help for drafting patent application was 

provided to the researchers. These activities facilitated 

an increase of filed IP applications to 88 and granted 

to 18 during this period. 
 

By implementing IPMS, IIT Bombay aims to 

create an appropriate IP culture to enhance IP 

generation and its commercialization (including TT) 

as it provides for setting up the following processes
29

: 

(i) formulation of IPR policy and continual of IP 

generation, (ii) establishment of competitive IP 

assessment, (iii) developing IP valuation, and (iv) 

implementation of IP commercialization through 

licensing, spin-off, joint venture, joint development 

and collaborative research. 

 
Organization and TT Process 

Invention disclosure forms and submission 

procedures were made easier to capture early stage IP. 

One of the newest policy directives being 

implemented was scanning of all masters’ level theses 

from 2010 onwards to identify potential IP left 

undisclosed. A successful IP when generated from 

such a process contributes as a rich experience for 

future researchers to explore the available IP 

opportunity. Valuation of IP is carried out with the 

help of specialized IP agents to evaluate its market 

potential. The technical section of IRCC has been 

strengthened with personnel having expertise in 

dealing with research and licensing agreements, 

patent drafting, information dissemination and 

technology marketing. 

 
Ambient Environment 

IIT Bombay in recent times has organized IPR 

seminars and workshops to incline the minds of 

researchers towards IP and TT activity. The 

importance of IPR is constantly emphazised to 

doctoral and post graduate students, besides 

departmental level discussions with faculty members. 

It has taken a number of proactive measures to market 

the developed IP and technologies and increase the 

thrust of IP commercialization. Some of these 

marketing measures include: creation of a dedicated 

web page for licensing technologies and related 

activity; advertisements in newspapers about available 

IP/technologies for licensing; preparation of fliers and 

booklets on licensable technologies for circulation to 

industry; organizing TechConnect, an annual institute-

industry event for exchange of ideas, disseminating 

R&D capability and available IP for commercialization; 

organising periodic R&D exhibitions within and outside 

the campus o disseminate R&D activities and organising 

interaction meeting with industries, government 

agencies and alumni. 
 

With the active support of industry, a research 

consortium (VLSI consortium) and specialized 

laboratories (telecommunication, power systems) have 

been established to have an enabling research 

environment. As a result, industries are able to identify, 

facilitate, and enlarge the R&D interactions on cutting 

edge research and commercialization of relevant IP 

portfolios. Due to the flexibility and research capability 

to collaborate over a broad spectrum of technology 

specialization, a large number of IP of different scope 

is generated and commercialized in IIT Bombay. This 

helps the industry to enlarge their technological 

capability and compete globally. Around 320 firms 

have had industrial R&D interactions with IIT Bombay 

during the year 2010-11, generating nearly Rs 23 

crores (12 per cent of its total research fund) towards 

research activity.  
 

These pro-active TT initiatives have seen a steep 

growth in TT output after 2005-06 and the TT output 

during the period 2010-11 is shown in Table 4. 

The evolution of IP and TT policies across the 

study period is presented in Table 5. Variables like IP 

awareness among researchers, capture of early stage 

know-how through invention disclosure form, 

protection of IP, marketing and licensing of IP, 

Table 4  TT output in 2010-11 

 
Item description Unit 

Number of IP (patent/ design/ trademark) applications 

filed in India and abroad 

88 

Number of patent/design/ trademark granted 18 

Number of IP commercialized 33 

Licence money generated (in Rs lakhs) 65.32 

Consultancy receipts - mostly from industry (in Rs lakhs) 1955 

Revenue intensity index (licence money + consultancy 

receipts (in Rs lakhs) / No. of faculty) 

4.1 
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encouragement of technopreneurship, rewarding TT 

activity are qualitatively presented in Table 5. 

From the above analysis, it can be seen how the TT 

process in IIT Bombay evolved into a flexible structure, 

was tuned as per the environment and contributed to the 

institute in terms of increase in IP filing, TTs, licence 

revenue, industry consultancy and sponsored programs, 

and introduction of new research programs. Table 6 

provides longitudinal empirical evidence for the impact 

of IPMS and TT process at IIT Bombay during the three 

study years over the last decade. The study also captured 

the cumulative trend of IP outputs during the intervening 

years- 2000-01 to 2004-05 and 2005-06 to 2009-10 and 

is shown in Table 6. 

From Table 6, it is seen that number of IP 

applications filed increased steadily from 11 in FY 

2000-01 to 16 in FY 2005-06 and went up steeply to 

88 in FY 2010-11. The sharp increase in number of IP 

applications filed from FY 2005-11 onwards can be 

attributed to the impact of IPR policy-2003 and IPMS 

implementation during the period 2003-2005. Similar 

growth in IP commercialization, both in terms of 

numbers and licence money generated was also 

observed during the period 2005-11. During the same 

period, the other parameters studied also registered 

significant growth. These positive growth numbers 

confirm the research capability of the institute, its 

ability to deliver solutions tuned to the needs of 

industry and society and also generate revenues that 

support its research activities funding requirements 

and more importantly its ability to attract high quality 

talent. 
 

Technology Transfer Process 

The TT process relates to the commercialization 

segment of the IPMS and includes a series of sub-

processes that facilitate effective IP 

commercialization for the creator – in this case, 

academic institutions. A number of studies have been 

undertaken to identify TT/ commercialization process 

models in academic institutions.
14, 17

 Previous studies 

have divided the TT process in academic institutions 

into three stages involving multiple inputs in each 

stage. The three stages are receipt of invention 

disclosures, evaluation and application for statutory 

protection (patenting) and formalization of the 

TT/licensing agreement. 
 

The authors have modelled the TT/ IP 

commercialization process in IIT Bombay as a four 

stage process shown in Fig. 1, as the existing three 

stage model does not incorporate the process related to 

IP awareness among researchers and identifying early 

stage invention.
30

 The four stages of IP 

commercialization along with their major activity in 

each stage and stage-wise output are explained further. 

In stage-1, potential IP is identified at the earliest 

possible time and details about developed IP and draft 

IDF are submitted by the researcher to the IRCC for 

Table 5  Evolution of the TT process from 2000-01 to 2010-11 
 

Item description 2000-01 2005-06 2010-11 

IPR policy  Not existing Existing Existing 

IP awareness, identifying early stage  

know-how/ invention 

No Just started Established 

Invention disclosure form Adhoc Standardized Online form 

Evaluation and patenting of IP Informal Policy formed Policy established 

Marketing of IP Negligible Initiated Intensified 

Recognition and rewarding TT activity Informal 70% licence money to inventor 

+ annual award 

70% licence money to inventor  

+ increased annual award  

Encouragement of technopreneurship  No support system Process initiated SINE established 

Table 6  TT output during 2000-01 to 2010-11 
 

Item description 2000-01 2000-01 to 

2004-05 

2005-06 2005-06 to 

2009-10 

2010-11 

Number of IP (patent/ design/ trademark) applications filed 

in India and abroad 

11 66 16 125 88 

Number of patent/design/ trademark granted 3 9 7 56 18 

Number of IP commercialized Nil 15 4 43 33 

Licence money generated (in Rs lakhs) Nil 40.3 13.8 90.0 65.32 

Consultancy receipts - mostly from industry (in Rs lakhs) 573 3920 1200 7375 1955 

Revenue intensity index (licence money + consultancy 

receipts (in Rs lakhs) / No. of faculty) 

1.5 1.98 3.0 3.34 4.1 
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basic processing. In stage-2, the IDF is finalized with 

the help of relevant IP search facility. These are then 

evaluated from the legal perspective (e.g. patent 

attorneys) to assess its worth as an IP. In stage-3, the 

IP application is finalized and filed. In stage-4, 

technical marketing and licensing efforts are 

undertaken to position the IP created. This is done 

with the inventor providing relevant technical support 

where required the IRCC staff. IIT Bombay finalizes 

the licensing agreements, executes it and administers 

the licensing money. The success of this four stage 

process at IIT Bombay is seen in the number of new 

R&D projects received, more IP being generated and 

licensed. IIT Bombay takes care of the IP’s 

procedural cost like its application, maintenance, etc. 

The IIT Bombay’s share of the revenue generated is 

ploughed back in order to increase the number of TT 

capable research happening in the institute. 
 

Technology Transfer Mechanisms 
In IIT Bombay, TT is carried out in a number of 

ways with IP playing the core role for any such 

agreement. Like in most academic institutions, 

research publications by scientific staff are the most 

popular and preferred method of TT in IIT Bombay. 

During the period 2008-2010, on an average about 

1000 scientific articles were published in refereed 

journals and international conferences. Various types 

of IP/TT commercialization mechanisms carried out 

in IIT Bombay are mapped in Fig. 2 and briefly 

explained in the following paragraphs. In a unique 

approach, justifying its position as a premier public 

academic and research institution in India, all the IP 

transfer mechanisms have a default research and 

academic use licence embedded into the commercial 

licenses. Thus, IIT Bombay ensures that the research 

is not hampered, which in turn helps the licensees get 

better technologies at a much faster pace. 
 

Commercialization of IP through Direct Licensing of IP 

A large number of IP is commercialized in IIT 

Bombay by directly identifying potential licensees – 

which is part of the technical marketing aspect of 

IPMS. IIT Bombay prefers to grant non-exclusive 

licence for wider distribution of its technologies. In 

case of exclusive rights being negotiated, IIT Bombay 

takes into consideration a number of measures like the 

nature of work, the area of work, the grants that 

initiated the research and the stakeholders views to 

ensure that the technology licensed is not hoarded. 

The royalty and licensing payments policy is flexible 

and may involve one time lump sum down payment 

or licence fee in the first year followed by annual 

royalty payment. About 35 IPs have been licensed 

through this mode as on 31 March 2011. A few 

licences are also provided based on time period, 

regional applicability of the licence and the renewal is 

also along these multiple lines. IIT Bombay also 

donates some of its IP for the benefit of society.  
 

Commercialization of IP through Collaborative Development 

A number of IP is developed collaboratively 

between the researchers in IIT Bombay and a funding 

agency (industry). The industry identifies the 

technology need and approaches IIT Bombay for 

suitable solutions to be created. IIT Bombay designs 

the relevant technological solution and carries out 

development of relevant IP. The developed IP is 

licensed to the funding industry/agency against 

research funding and royalties received. About 40 IPs 

have been developed and licensed in this mode as on 

31 March 2011. IIT Bombay also incorporates 

research access to its various IP. 
 

Commercialization of IP through Entrepreneurship Activity 

Faculty and students also commercialize their IP 

through entrepreneurship activity by starting 

Fig. 1  Stages of IP commercialization in IIT Bombay 

 

 

Fig. 2  Types of TT commercialization carried out in IIT Bombay 
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incubation companies through the SINE setup in the 

campus. About 20 companies have been incubated in 

SINE as on 31 March 2011 using IIT Bombay’s IP 

and knowledge source. 
 

Commercialization of IP through Licensing Agent 

In recent times, IIT Bombay has looked at IP 

commercialization through licensing agents as a short 

term approach to identify newer markets and increase 

the scope of licensing its IP. The agents interact with 

the relevant inventors and identify potential IP under 

the purview of IRCC. IRCC along with the inventor 

finalizes the licensing agreement. In some cases, as 

part of licensing agreement, agents also take care of 

the cost of filing patent applications. About 30 IPs 

have been licensed through a licensing agent as on 31 

March 2011. 

IPs transferred from IIT Bombay in recent times 

span across areas from aerospace engineering to 

product design. The commercialized IP from IIT 

Bombay is categorized based on its area of 

specialization, and the calculated percentage of 

commercialized IPs per area is shown in Fig. 3. 

Maximum number of IPs commercialized fall 

under the areas of electrical and communication 

technology while the numbers related to mechanical 

engineering, manufacturing systems, energy 

conservation, chemistry and chemical engineering are 

also significant. Fig. 3 highlights the capability of IIT 

Bombay to do priority IP commercialization and TT 

activities along with generic research across its scope. 

These licences also have a local flavour of matching 

to the India’s regional needs. 

Technology Transfer: Examples 

There are many successful TTs from IIT Bombay 

to the industries in Indian context. Three successful 

and one non successful TT that had traced completely 

different paths are described in brief. This is to 

highlight IIT Bombay’s TT approach from a proactive 

and modular way, not restricting, rather stimulating 

various paths to achieve success.  

 
Supercritical Fluid Extraction Technology 

This highly versatile technology is used for 

extraction of natural products in food, pharmaceutical 

and chemical industries. A complete technology 

package offering all aspects covering design, 

engineering and commissioning has been licensed. 

M/s Deven Supercritical Pvt Ltd, Pune has been the 

licensee of this technology since December 2004. 

This technology was the outcome of a doctoral 

research/thesis. To date, over ten turnkey projects 

based on this technology have been executed both in 

India and abroad. The total project outlay has 

aggregated to over Rs 20 crores. This world-class 

technology, which is superior in several aspects and 

produces high quality extracts, is now economically 

viable in India. 

 
Fuel Additive Technology 

This technology is licensed to M/s Abhitech 

Energycon Limited, Mumbai, a company started by 

an IIT Bombay alumnus in May 2006. This 

technology was developed through a collaborative 

development project sponsored by M/s Abhitech 

Energycon Limited. This technology has been used to 

develop chemical formulation and marketed as 

‘thermal and thermact technology’, widely used in the 

chemical and petroleum industry. Initially this 

technology was licensed with exclusive rights for five 

years with an annual lump sum payment. After a 

successful venture for five years, the licence for this 

technology was renewed to the same company for 

another five years with an increased licence and 

royalty money. 

 
Zeus Numerix Private Limited 

Zeus Numerix Private Limited (ZN) is a company 

incubated at SINE, IIT Bombay in March 2005, started 

by a faculty member along with his colleague with the 

IP being computational fluid dynamics related analysis 

and technologies generated in IIT Bombay. Through 

ZN, IIT Bombay has laid the steps for India’s very first 

high tech and only numerical simulation product and 

 
 

Fig. 3  Commercialized IP from IIT Bombay: Technology areas 
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solutions company. It provides total solutions to 

engineering problems in the field of computational fluid 

dynamics, computational electromagnetics, 

computational structural mechanics, dynamics and 

controls. ZN designs, develops, customizes products and 

offers services to both national and international 

engineering clients in the field of aeronautics, 

automobile, marine, nuclear and power from industry 

and government sector. ZN has three branches in India 

and employs more than 50 engineers. 

 
WebNC : Machining through the Internet 

An Internet-based software for intelligent product 

modelling and process planning was licensed to 

M/s Hytech Educational Equipment Pvt Ltd, Pune in 

August 2006. WebNC enables integration of globally 

distributed product designers, process planners and 

remote CNC machines during collaborative product 

development and telemanufacturing. It is an excellent 

didactic tool for training and virtual product 

development. Initially this software was licensed with 

exclusive rights with a payment per licence (product) 

sold. The company could not market this product 

successfully beyond one year. One of the technical 

reasons for its failure was that the core software is 

supposed to be downloaded from the inventor’s 

website and some clients faced network and access 

problems. This lead to a poor response to licensing 

and after the initial years, the TT was not successful. 
 

Conclusion 
This case study demonstrates how the TT process 

and IPMS has evolved over a decade at IIT Bombay 

and its current role in accelerating TT activity. It also 

describes the means by which IPMS has been 

designed to seamlessly integrated IP activity into the 

culture of public educational institutions, helping it to 

scale higher peaks in cutting edge research and its 

transfer. 

Technology is vital for competitive advantage of an 

industry. Academic institutions act as a cradle for 

innovations, new ideas and knowledge creation, 

which can meet industry’s growing reliance on 

technology. Unfortunately, academic institutions in 

India suffer from a low rate of technology/ IP 

commercialization. Academic institutions and the 

industry should endeavour to find new ways of 

establishing close and intensive relationships and 

formulate strategies for achieving better TT for 

mutual benefit. Such relationships, especially in 

public academic institutions complement the grants 

from government sources towards cutting edge and 

socially relevant R&D. The multiple successful TT 

mechanisms followed by IIT Bombay could act as a 

guide to other university-industry partnerships. 

In the emerging global scenario, India can be an 

ideal destination for knowledge based industries due 

to cost effectiveness and availability of vast technical 

human capital. Academic institutions and industries 

should try to use this opportunity for the betterment of 

all stakeholders and nation. The success of multiple 

approaches to TT supported by IPMS practised at IIT 

Bombay can be applied/ used by other academic 

institutions. Future research to empirically validate 

the role of IPMS and in depth multiple case studies 

comparing TT systems of other higher education 

institutions in India will provide insights on how to 

tune the future IP and TT policy of IIT Bombay. 
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