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Global Industry-Academia Collaborative Systems 

Overall ranking of industry academia collaboration (not specific to pharma)

Source: WEF 2017-18 (latest data available)



Limited Industry Sponsored Projects – November 2021

• A large percentage of the R&D projects in pharmaceutical sciences are government-sponsored while a very small 

proportion of the same are industry-sponsored. 

• For example, R&D projects across the National Institutes of Pharmaceutical Education and Research (NIPERs) are 

mostly sponsored by the government while all the 120 R&D projects conducted by the Council of Scientific and 

Industrial Research (CSIR) are government-sponsored. 

Source: NIPER Websites & CSIR – AS a part of the Innovation Index construction



Long Road Ahead: High Quality Academic Research

Source: Scimago journal and country ranking; US News global university rankings



What should be industry academia collaboration

Some guiding principles

Which factors put developed countries like the US, UK, Germany, and

Switzerland at the forefront of of industry academic collaboration?

Mechanism Design

What is the state of play in India

Challenge in implementation

Agenda



ESTABLISHING A 
FRAMEWORK –
GUIDING PRINCIPLES

How should the regulatory landscape be conducive for 

industry-academia collaboration? Which systems need to be 

in place in order to create spaces to HAVE effective industry 

academic collaboration?  



Institutions

Academic Institutions & 

Scientific Laboratories

• NIPERs

• AIIMS

• IITs

• National Science Laboratories 

(e.g. CSIR, DST, ICMR, DBT)

• Institutions of high repute and 

with an appetite for innovation

Industry

• Large, Mid-size and Small 

Pharmaceutical 

Companies

• Medical Technology and

• Device Companies

• Biotechnology 

Companies

Regulators & 

Policy Makers

• CDSCO

• State drug controls

• ICMR

• DBT

• DST

• DoP

• NPPA 



Setting Up a Regulatory Framework

• The Department of Pharmaceuticals (DoP) is looking at designing a Bayh-Dole [1] 

like the policy to encourage academicians to set up independent companies to move 

academic discoveries into the commercial landscape. 

• The prime objective of this committee is to identify mechanisms to build the R&D 

ecosystem via collaboration between the industry and academia.

• The draft policy also proposes the establishment of Technology Transfer offices 

(TTO) in academic institutions, industries, and incubation centers in order to 

support innovators, entrepreneurs, and start-ups with patent-related policies and 

provisions.

• Patent offices would be attached to the Office of the Controller General of Patents, 

Designs and Trade Marks to bring clarity in the patent application process, joint 

ventures, and foreign collaborations.

Objective

Source: Indian Pharmaceutical Association (IPA); EMIS Database, Vikram Sarabhai Library, IIMA



Technology Transfer Offices

• The main objective of TTOs is to proceed through activities such as

scientific discovery, invention disclosure, evaluation of the invention for

patenting, patent application, marketing of technology, negotiation of a

license, and licensing to the firms. [1]

• License revenue is the most important outcome and performance metric

for university technology transfer. A 2011 study applied invention

disclosures as an antecedent variable to measure the achievement of TTOs,

such as the numbers of TTO licenses and startups.

• The performance measure for a TTO can be quantified by primarily 06

metrics of 12 that are frequently applied for measuring the performance

of a TTO. [2]

Sources

[1] Factors Influencing the Performance of Technology Transfer Offices: the Case of the European Consortium of Innovative Universities; Ruta Zmuidzinaite, Sandra Zalgeviciene, Lina Uziene; 

Inzinerine Ekonomika; Engineering Economics, 2021, 32(3), 221–233

[2] Performance Evaluations of Technology Transfer Offices of Major US Research Universities; Tseng & Raudensky; Journal of Technology Management & Innovation; 2014, Volume 9, Issue 1

1. TTO revenue

2. Number of invention disclosures

3. Number of patent applications

4. Number of patents granted

5. Number of licenses signed

6. Number of start-ups formed

7. Re-search expenditure of university scientists

8. Expenditure of patenting activities

9. Operation expenditure

10.Number of new commercial products

11.Employment and productivity growth of startup 

partners

12.Changes in stock prices of industrial partners

TTOs are the formal mechanisms responsible for the protection of the university-based intellectual property rights and commercialization of the 

inventions developed at the university. 

Performance Metrics



Source: Performance Evaluations of Technology Transfer Offices of Major US Research Universities; Tseng & Raudensky; Journal of Technology Management & 
Innovation; 2014, Volume 9, Issue 1

The University / Research Organization and 
Technology Transfer Interface and Activity 
Set

• Overall Performance Metric (OPM) is based on the six

leading metrics.

• The rationale and procedures in developing this

normalized metric are presented via scores for 20 selected

universities in a study conducted in 2014.

OPM = $M revenue/200 + no. of licenses/400 + no. of 

start-ups/400 + no. of patents/1000 + no. of 

disclosures/1000 + no. of patent applications/1000 (1)

• TTO revenue is a major source for covering TTO spending

and is used as the benchmark for gauging a TTO’s

achievement. The weighting factor for TTO revenue is

0.005 for every million dollars received.

• The other five of the six metrics adopted are outcomes of

the ten major steps of the technology transfer.

Note: Metrics used in one study could differ from metrics defined in another study. For instance, for licensing revenue, some universities include income based on royalties, 

upfront licensing fees, and soft-ware licenses, while other institutions report equity sales and distributions, maintenance fees, and/or legal settlements.

Processes, Activity Set and Performance 
Metrics



Examples of Tech Transfer in the USA

• For start-ups to be sustained beyond seed funding, TTOs must engage

with risk-capital providers with deep pockets and industry

experience. To gauge how the investment community views different

TTOs, a dozen investment firms were surveyed in a study conducted in

2014.

• Results suggested that:

1. Investors were aware of the proactive stance of TTOs in recent years.

2. The “quick response time” was an important characteristic.

• The drying-up of federal funding is making industry-sponsored

research feel like a necessity. These alliances are also huge boons to

university bottom lines.

• GlaxoSmithKline and the Harvard Stem Cell Institute, signed a pact

in 2008 which was worth $25 million over 5 years. In 2011, Yale

signed a deal with Gilead Sciences to collaborate on cancer research.

The agreement was worth $40 million to Yale over the first four years,

and potentially $100 million if the option on another 10 years would be

picked up.

• In 2013, Penn had a total research

expenditure of more than $900 million,

executed 130 licenses and options,

brought in $86.6 million in gross licensing

revenue and formed 26 startups; in

contrast, USD reported $18.1 million in

research expenditure, one license

executed, $9,615 in gross licensing income

and one startup formed.

• University of South Dakota’s entire TTO is

DeVee Dykstra, who took the job in 2011,

after USD suffered a rash of turnovers at the

position. She has a law degree and is a

professor in the school of business, and her

husband owns a local business, so the school

felt comfortable investing time and effort to

bring her up to speed.

Source: Reinventing tech transfer; Brady Huggett; 2014; Nature Biotechnology (America )



Characteristics of University Technology 
Transfer Regimes Across Countries

Source: A comparison of university technology transfer offices’ commercialization strategies in the Scandinavian countries; Lars Bengtsson; Science and Public Policy, 44(4), 

2017, 565–577; Oxford University Press



MECHANISM DESIGN 
FOR EFFECTIVE TTO’S IN 
INDIA

How must India benchmark its advances in industry-

academia collaboration against developed countries? 

What pages does India need to extract from 

developed countries and implement?  WHAT ARE 

SOME GOOD MECHANISMS



Guidelines for Mechanism Design in the 

Indian Context

• OVERARCHING REGULATION

• Bayh Dole Act was enacted with aim of increasing patenting activity and redistributing profits 

generated by inventions made at universities.

• NIRF Ranking should include commercialization of technologies for science and tech 

institutions

• Clear title of invention – GOI and State Governments should take a hands-off approach with 

only overall guidelines on usability

• STRUCTURE OF AND INCENTIVES IN ACADEMIC INSTITUTIONS

• Faculty equity policies (IIMA, IITR)

• Sharing of revenues with inventor (IITB; IITM)

• Arm’s length entity (Section 8 company; with interlocking board and incentives to employees 

in the Section 8 firm) (IIMA’s CIIE, IITM Incubator)

• Promotion and recognition decisions 

© ARVIND SAHAY



Outcome Metrics to be Measured

Source: Indian Pharmaceutical Association (IPA)



• Encouraging industry to fund research in academic 

institutions with outcome-based funding i.e. stage-

gate funding with pre-defined milestones.

• To ensure accountability, set up strong program 

management to monitor and report progress and a 

robust performance framework with the upfront 

alignment of objectives and funding linked to 

outcomes. 

• To create a well-defined conflict escalation and 

resolution process managed by a central body. 

• Trust and transparency between academia and 

industry through strong IP protection, contractual 

design, and enabling higher flexibility between 

scientists and industry partners.

Setup a Strong Governance 

Framework to Build Trust and 

Accountability
• Strengthening academic curriculum to make it dynamic & contemporary to 

meet current needs of the pharmaceutical sector.

• Regulatory bodies and industry-led training on various regulations 

including CMP, GLP, GCP to the academia.

• Industry representation in academic institution body or function, e.g. as 

part of the board of governors/board of management, academic committees, 

research committees, the panel of examiners.

• Representation of outstanding academicians as part of the industry board.

• Industry Chair in academic institutions

• Early involvement of experts from industry in academia to promote 

'meaningful, market ready research’ with clarity on go-no go criteria for 

various stages of drug development. 

• Setup of entrepreneurship incubation centers in academic institutions.

• Industry housing a laboratory setup in an academic institution i.e. use of 

centralized institutional facility for a specialized industry laboratory.

• Setup of an external cell in academic institutes to assist with tech transfer, 

marketing and to further attract industry collaboration.

Promote Relevant Research

Source: Indian Pharmaceutical Association (IPA)



IMPLEMENTATION 
CHALLENGES



Impediments in Industry-Academia Interaction

• Academicians want to publish the results of their research 

early while the industry guards its proprietary information. 

• Academics tend to concentrate on basic research that 

establishes new concepts or hypotheses. Industry’s primary 

concern is applied research that leads to product 

improvement and hence to short-term profits.

• The leisurely-paced approach, with a tendency to stray 

from original objectives that are found in universities, is in 

marked contrast to the time-bound strategy towards a well-

defined objective that characterizes industry. 

• In general, in India, executives in the industry are reluctant 

to interact with university scientists who have spent a few 

years in the industry.

Source: Industry-academia collaboration in India: Recent initiatives, issues, challenges, opportunities and strategies; M.M. Gandhi; The Business & 

Management Review, Volume 5 Number 2; August 2014)

• The faculty, in general, have no industrial experience 

or exposure.

• There is not much provision for continuing education 

in the universities and institutions for practicing 

engineers to update their technical competence.

• State of art in the industry prevents flow between 

organized research in the universities and 

institutions and evolution of industrial R & D.

• There is no suitable mechanism available for 

collaboration in most of the departments of the 

universities and institutions.

• Some of the universities and institutions feel 

constrained to accept contracts with time-bound 

results.

• There is chronic dependence of our industry on 

foreign collaboration.

Chief Issues: University-Industry Relationships Implementation Issues



Building Blocks: Overcoming the Impediments 

Need for High Quality Talent &
Infrastructure

• The full potential of local talent is not realized 

because of inadequate exposure to the industry.

• Need for effective policies to attract high-caliber 

global talent.

• Few centers of excellence with best in class 

infrastructure for pre-clinical testing, 

bioequivalence studies, clinical trials etc

• Minimal input of industry currently in the 

design of institutional curriculum.

• Need for industry representation in different 

management bodies of academic institutions.

• Need for academic representation in industry 

setup.

• Limited research and incubation centers on 

campus of academic institutions.

• Minimal tech transfer and marketing expertise 

in academic institutions

• Less familiarity of academicians with current 

regulations hinders easy adoption of research 

and technology transfer.

Need for Industry Orientation in
Academia

Source: Indian Pharmaceutical Association (IPA)



Need For Building Trust, by 
Aligning Differing Objectives & 
Resolving Issue of Accountability

1. Need for building trust in the relationship

2. Differing objectives and expectations:

• Product driven vs publication driven

• Time driven vs open-ended

• Creation of wealth vs creation of human 

resource

3. Metrics for measurement of performance and 

success different in industry and academia.

4. Gaps in monitoring, evaluation, and 

accountability continue to drive low quality of 

research.

Need For Enablers for Collaboration

• Need for a common platform to consolidate 

knowledge, match institutions with industry 

projects and showcase innovations

Need for Stronger Policy Framework 
for Collaboration

• Need for IP policy framework for reward sharing 

except in a few institutes (e.g. CSIR, IISc).

• Few policies to incentivize industry investment into 

academic research programs.



Technology Transfer in India

• The Department of Biotechnology's (DBT)

Biotechnology Industry Research Assistance Council

(BIRAC) has implemented the Department’s Industry-

Academia Collaborative Mission to accelerate discovery

research to early development for biopharmaceuticals.

• Approved by the Union Cabinet, the mission's total cost

was $ 250 million, with 50% co-funding by the World

Bank.

• Also known as the National Biopharma Mission

(NBM), the program supports the establishment of

Technology Transfer Offices (TTOs) that are critical for

the value realization of biotech innovation for inclusive

growth.

1. IKP-PRIMEV(Platform for Regional IP Management Ecosystem); IKP

Knowledge Park, Hyderabad

2. OTT (Office of Technology Transfer); Centre for Cellular & Molecular

Platforms (CCAMP)

3. KIITTBI-TTO (KIIT Technology Business Incubator-Technology

Transfer Office); KIIT Technology Business Incubator, Bhubaneshwar

4. iTTO (Innovation Technology Transfer Office); Biotechnology

Business Incubation Facility (BBIF), Foundation for Innovation and

Technology Transfer (FITT), New Delhi

5. TechEx.In; Entrepreneurship Development Center (EDC); Venture

Center, Pune

6. TTO at BCIL; BCIL, New Delhi

7. Technology Transfer & Intellectual Property Services (TIPS); Sree

Chitra Tirunal Institute for Medical Sciences and Technology

(SCTIMST-TIMed), TrivandrumSources

https://www.eetindia.co.in/dbt-birac-to-strengthen-tech-transfer-capabilities-

in-india/;  https://birac.nic.in/nbm/cms/page/technology-transfer-offices

List of Some Tech Transfer Offices in India

https://www.eetindia.co.in/dbt-birac-to-strengthen-tech-transfer-capabilities-in-india/
https://birac.nic.in/nbm/cms/page/technology-transfer-offices


Technology Incubation in India

• In India, the process of technology incubation took shape in 1982 with the setup of the National Science and

Technology Entrepreneurship Board (NSTEDB), an apex body under the department of science and

technology. The idea was to enhance technological growth by integrating academia and industry for effective,

efficient, and sustainable development.

• In India, there are 125 technology business incubators (TBIs) located at various locations, having research

domains in every diversified and emerging area of science and technology.

• More than 60% of the incubators are located in urban locations.

• Around 45% of the host institutes are from the public sector and 55% from the private sector.

• Over 75% of operation is done from academic institutes, 7 % from R&D institute, and 6% from Science

or IT Parks.

• In terms of the focus sectors, 30% is ICT/Electronics while 20% is focused on Health/Biotechnology. 13%

is focused on Agriculture while 14% is focused on Nanotechnology, Textiles and the Media.

• In terms of the business model 87% is focused on not-for-profit.

• In terms of the legal structure, 68% of these incubators are registered under The Society Act while 19%

are a part of a host institute.

Source: Incubation and development: an overview of technology incubation innovation system of India; Kanchan Lala and Kunal Sinha; World Journal of 

Science, Technology and Sustainable Development (WJSTSD), Vol. 15 No. 3, 2018pp. 226-244; Emerald Publishing Limited



Number of Incubation Centers & Patents Filed

Source: Incubation and development: an overview of technology incubation innovation system of India; Kanchan Lala and Kunal Sinha; World Journal of 

Science, Technology and Sustainable Development (WJSTSD), Vol. 15 No. 3, 2018pp. 226-244; Emerald Publishing Limited



Successful Examples of Industry-Academia 
Collaboration in Other Sectors in India

Source: Indian Pharmaceutical Association (IPA)
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