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Start-up Focus on Innovation Drives Change

iy,

Scientists and technologists of India need to direct a portion of their intellectual efforts to drive
fundamental innovations. NPTEL

One model, at a policy level, would be to differentiate
between organisations dedicated to fundamental
innovation and those focussed on application

of innovation.

This is best accomplished in every industry
from the start-up stage.

There must be an ecosystem that houses thousands

of start-ups that are based on disruptive technologies.

Co-devel of fund li ion and applied i ion works best when a nation bks a

network of innovative start-ups and established firms which are either differentiators or followers.

For example, it would be timely for an architectural firm to design green and novel buildings, and for |

an automobile firm to manufacture only electric cars.

Commencing fundamental innovations in niche areas and mass customising them later is a
challenging opportunity for scientists, technologi and

6! P

So, when we look at start- ups and when their focus on innovation drives change, we will have a

total innovation ecosystem which is completely oriented towards start-up development.
(Refer Slide Time: 00:29)

Strategy to Support Science and Technology

Any level of science and technology planning cannot be actualised without matching
resources.

There could be three ways to support this endeavour:

* one through wholly public investments,
+ second through wholly private investments, and
« the third through public-private partnerships.

Investments
onR&D

To start with, for such a policy to be impactful, the \
aggregate investment on fundamental research  (fANTS Wholly
should be benchmarked to a level of at least Public Private

15 percent of gross turnover of all industrial z
and business activities, whether coming through public, private or joint methodologies.

As one is aware, innovation-led companies devote 25 to 30 percent of their turnover to
research and development as a whole.

Governments and industry associations need to chalk out a strategic plan for fundamental
research as guidance for the industry and governments.




So, we have investments in R and D, which are in public sector, we have investments in R and D
which are in private sector, and we also have investments which are joint. To be able to achieve
the level of advanced countries, one estimate is that we need to have 25 to 30 percent of our
turnover on research and development as a whole. That is how we can bridge the gap which is

existing between our systems as well as the advanced country system.

As of now, Indian companies adopt a benchmark of 1 to 6 percent of their sales turnover on R
and D. So, to increase it to this level is a herculean task. However, we have to ensure that at least
an interim level of 15 percent of our sales and turnover being utilized for R and D that seems to

be a very important goal as we go forward.
(Refer Slide Time: 01:27)

Indigenous Entrepreneurship and Management

Similarly, there must be a focus on the fund Is of robust and creative

entrepreneurship.

)

Indian management has, of late, been gaining End-to-end Risk-integrated
international recognition for its end-to-end Soncectl e decision making
conceptualisation, risk-integrated decision
making, creative multitasking, and

speedy execution.

Indian

Management |

The model, however, needs to be more
deepened and broad-based to cover every
enterprise and agency.

Management institutions would need to take
the lead by dedicating at least one semester of the typical two year management courses
to management studies that are contextually (and entrepreneurially) relevant for India.

Itis time that Indian management is translated from an abstract approach realised by only
afew to a tangible construct accessible to all.

So, how does Indian management help in this aspect? How do management institutions figuring
this. Is can we say that there is an Indian management which is required. We heard about Jugaad,
which is frugal engineering, that is economical way of doing things as effectively as very

advanced or sophisticated technology or management would do.

So, there could be four facets by which Indian management could work in this entrepreneurial
revolution. One, it could be end-to-end conceptualization. Not necessarily looking only at the
goal or not looking only at the activities, but ensure that if you want to achieve this target, what
all we need to do at various stages and what all the support services we need to have. That is one

aspect.



Second is risk-integrated decision making. All decisions involve certain risks. So, we do have to
have certain models of risk-integrated decision making. If you want to be a global power in the
new drug discovery, we got to invest, as | said, 25 to 30 percent of our turnover on R and D or
have a special funding lens created for this, but there is a huge risk involved in it. So how do we

integrate that risk into decision making?

The third one is creative multi-tasking. One of the biggest advantages we have in the Indian
system is the ability to do many tasks together. Western thought has specifically supported
creation of stage gates, completion of certain work by certain activity before you take on the
other activity, whereas we have a kind of project mode of working where our minds and our
actions think of doing many things in parallel. Parallel processing is one of the inherent natives
of Indian DNA. So, how do we use this creative multi-tasking capability which is there in the
Indian system? How do we make it help in our enterprise and management systems? That is one
of the tasks we have.

Then, of course, speedy execution. We have execution, but execution with several resources
committed to the same task. So, how do we ensure man power productivity, how do we ensure
capital productivity? So, Indian management is a good cliche, but how do we really translate

from abstract approach to a tangible construct that is also our challenge as we go through.

(Refer Slide Time: 03:49)
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Boosting Entrepreneurship with Management

And most certainly, entrepreneurship needs a
major boost to support the transformation of

the Indian industry and economy.
Entrepreneurship can occur at any level Design Manufacturing Delivery
and at any age.

While young graduates are often encouraged

to become entrepreneurs rather than job

Seekers, the whole employment and retirement

system should have flexibility and fluidity to

encourage entrepreneurship at any point of time in one’s career, including post-
retirement.

For example, working managers and leaders could be encouraged to take up parts of
industrial value chain as entrepreneurial ventures.

Corporate entities need to establish entrepreneurship endowment funds and corpuses to
support such entrepreneurial forays.

Yet another mode could be to offer additional retirement funds to high performance
executives linked solely to their commitment to set up entrepreneurial firms.




Science and finance for start-up transformation

Start-ups need access to science and technology. Indian entrepreneurs are adept at
adapting technology, enhancing efficiency, and perching their firms in market niches.

They are, however, diffident in building their businesses around science and technology
licensed from Indian research laboratories.

For example, there are over 40 specialised
laboratories under the umbrella of the

Council for Scientific and Industrial Research (CSIR)
which is one of the largest publicly funded
research networks in the world.

In addition, institutes of higher learning such as Indian Institutes ot lechnology and Indian
Institute of Science have cutting edge researchers. X

These competencies can be leveraged to establish new drivers of growth through win-win

commercial arrangements. J\ /N
Indian start-ups can place just a small proportion of the risk on using and developing \ Lo
indigenous science and technology to secure cost-effective business development. I

‘ IV - # 3
There is a great potential for Indian science and technology that is waiting to be captured. % & -

So, design, manufacturing, quality, these are important aspects for good delivery. But to ensure
that, we have to boost our entrepreneurship with management and it can occur at every level.
And how do we do that is a function of science and finance for start-up transformation. So, we
are very clear that entrepreneurship needs a major boost from the very student stage so that we
can transform the Indian industry and economy. And we also saying that entrepreneurship can

occur at any level and at any age. It could occur at 7 years, it could occur at 70 years as well.

But most importantly, given that we have got as millions of young graduates coming every few
years, how do we really encourage entrepreneurship. The only way in which we can encourage
entrepreneurship is to convert the mindset from jobseekers to job creators and the whole
employment and retirement system should have flexibility and fluidity to encourage
entrepreneurship at any point of time in ones career, including post retirement. Even working
managers and leaders could be encouraged to take up parts of industrial value chain as
entrepreneurial ventures. And corporate entities need to establish endowment funds and corpuses

to support an entrepreneurial foray’s.
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Science and finance for start-up transformation
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Start-ups need access to science and technology. Indian entrepreneurs are adept at
adapting technology, enhancing efficiency, and perching their firms in market niches. ~adl
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They are, however, diffident in building their businesses around science and technology
licensed from Indian research laboratories.

For example, there are over 40 specialised
laboratories under the umbrella of the

Council for Scientific and Industrial Research (CSIR)
which is one of the largest publicly funded
research networks in the world.

In addition, institutes of higher learning such as Indian Institutes ot lechnology and Indian
Institute of Science have cutting edge researchers. X

These competencies can be leveraged to establish new drivers of growth through win-win
commercial arrangements.

Indian start-ups can place just a small proportion of the risk on using and developing
indigenous science and technology to secure cost-effective business development.

There is a great potential for Indian science and technology that is waiting to be captured.

We have got lots of R&D infrastructures already established. CSIR has got over 40 specialized
laboratories under the CSIR umbrella. It is one of the largest publicly funded research networks
in India. The access to those technologies must be much more fluid and much more speedily
done, so that the technologies and scientific developments which are already developed and

patented should be available for developing of Indian start-up system.

And typically, Indian start-ups tend to develop their own technologies from ground up, but
certain level of risk taking could also be there in terms of Indian start-ups by taking on the
technologies which has already developed and then perfecting them there as they go through the
start-up process. So, there is a great potential for Indian science and technology which needs to

be captured.
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Set up
while still
in campus

as students

Lawinl Co-founded by two students for
providing

Army Institute online legal services

of Law, Mohali

Co-founded by three Moonshot Co-founded by four students for
students as a start-up bridge Accelerator providing
between Silicon Valley and UC Berkeley, M\SSISSiPDI State free online educational hub
India USA University, USA

CampusKnot

Founded by school Braigo Labs Vegley Co-founded by two students for
student for providing a
low-cost printer for
visually impaired

champicn IIT Kanpur, Frovdeg

School, USA MAIT Delhi

Naturally ripened mangoes

Source: https://www.techinasia.com/student-startups-india-watch

There are different ways in which student entrepreneurship is encouraged. So, we have got, in
India itself, certain examples, globally also we have got certain examples. We have got Lawinl
which is set up in on Army Institute of Law, which is co-founded by two students who are
providing online legal services. Student entrepreneurship typically looks at students

collaborating to set up entrepreneurial ventures.

CampusKnot is a co-founded student enterprise in USA, Mississippi State University, which
works as a free online educational hub. Then we have a Moonshot Accelerator set up at UC
Berkeley, USA, which is co-founded by three students as a start-up bridge between Silicon
Valley and India. Braigo Labs at Champion School, USA is another student start-up which
developed the low cost printer for visually challenged or impaired persons. Vegley, IIT Kanpur it
has a start-up founded by two students for naturally ripening mangoes, not through any other

chemical process or physically enclosed process.
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National Innovation and Startup Policy 2019 for Students and Faculty (NISP)
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So, given these kinds of develops, the Government of India has done a great service to the

entrepreneurship movement by establishing a National Innovation and Startup Policy for

students and faculty, NISP. It was first formulated in 2016 and updated in 2019. It is available as

a policy document which can be accessed.
(Refer Slide Time: 07:43)

Strategy under NISP 2019

Government of India (Gol) has announced in 2016 a National Innovation and Startup
Policy for students and faculty policy in 26, which has since been updated in2019

The vision is “to convert the present demographic dividend into high quality technical
human resource capable of doing cutting edge research and innovation and deep-tech
entrepreneurship”

It envisages a comprehensive resource mobilisation plan at the institutes for supporting

pre-incubation and incubation infrastructure and facilities:

Allocation of minimum 1% of the total annual
budget of the institute

Entrepreneurial Agenda for

Higher Educational
Institutions (HEls)

Funds under Corporate Social Responsibility (CSR) Engaging alumni network for sponsorship and
mandate under the Company’s Act 2013 donations
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Bodies that can Support Start-ups in Higher Education Institutes

Department of Science & Biotechnology Industry

g Research Assistance DD
Technology (DST) v t— Counci (BIRAC) b | f' o C
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National Science &
Technology
Entrepreneurship

°
Direct Benefit Transfer
(0BT)

Development Board NSTEDB
(NSTEDB)
Ministry of Human w National Research (2=
Resource Development %&x " Fiva | Development Corporation '@(?
(MHRD) == (NRDC)

All India C i fo < T
o satpinde stortupindo
(AICTE)

’
o sl (e S 1% RSN .
Department of Scietifc and g Ministry of Electronics and * Ministry of Electronics and

Information Technology Information T;clﬁ:lwy
D Government of india

Industrial Research (DSIR) S IL5ES (meitY)

Technology Information,

Forecasting and g:‘v:"}’c pmme nStk:I
Assessment Council ip (MSDE)
(TIFAC)

Ministry of Micro, Small and
Council of Scientific and 5 i

Medium Enterprises
Industrial Research (CSIR) @ (MSME)

The vision is to convert the present demographic dividend into high quality technical human
resource capable of doing cutting edge research and innovation and deep-tech entrepreneurship.
The policy envisages a comprehensive resource mobilization plan at the institutes, higher
educational institutions especially, for supporting pre-incubation and incubation infrastructure
and facilities. So, it has certain very good components which and has the entrepreneurial agenda

for higher educational institutions.

There are four components; one, allocation of minimum 1 percent of the total annual budget of
the institute on programs and policies which are prescribed in NISP; then, two, bringing in
funding through a variety of central and state bodies such as DST, DBT, etc. to augment the
resources; third, to access or to seek funds under Corporate Social Responsibility, CSR, mandate
under the Companies Act, 2013; the fourth one, engaging alumni network for sponsorships and

donations.

These four aspects are envisaged under NISP and these are the agencies which are available
which can fund various start-up activities. For example, Technology Development Board has got
certain investment limits. TIFAC has got certain investment capability and different ministries

have got certain investment budgets.
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Facilitating establishment
of Start-ups by students
(UG, PG, PH.D.), Staff,
Faculty, Alumni, and
Others
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Pre-incubation and
Incubation Support

Licensing of Institute
technology on easy terms
(equity, license fee or
royalty)

Setting up of and working

part-time in start-ups by
students/staff

Exemption from
minimum attendance
norms for students
and/or semester/year-
break

Appropriate campus
facilities including
continued
accommodation

For students, there are six parameters that are available. One, it provides the framework for
establishment of start-ups by students, UG, PG, PhD, staff, faculty, alumni and others. It
provides pre-incubation and incubation support. It enables licensing of institute technology on
easy terms which could be a combination of equity, license fee, or royalty. It enables setting up
of and working part time in start-ups by students and staff, exemption from minimum attendance
norms for students and/or semester year break, and extension of appropriate campus facilities

including continued accommodation as the start-up is established.

This is a big departure from the framework that existed earlier prior to 2016 that the student
when he or she is a student should only be looking at studies and examinations and nothing else.
This is a big departure from that policy and the transformational mindset change that student
while also studying can develop his or her own products through start-ups. Not only that, it can

be done under institutional framework.
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Nurturing innovations and Start-ups Under NISP 2019 - By Institutes

/

Part-time/full time
MS/MBA/PG
programmes in
Innovation and
Entrepreneurship

Short-term/six-
month/one-year part
time entrepreneurship
training at the Institute
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Facilitation in various
technical and legal
areas

Link-ups with seed and
angel investors

Licensing of Institute

In return of the services and facilities:

S Institute may take 2% to 9.5% of equity AEEE——
I o restriction on shares faculty/staff on part-time role
(less than 20% of time)
Facuhty 1o mentor
r Faculty’s full time role only through sabbatical/leave 2

And what should institutes do. Institutes should provide part time full, time MS, MBA, PG
programs in innovation and entrepreneurship. The institutes should provide short term, six
month, one year part time entrepreneurship training at the institute. They should provide
mentorship support on regular basis. They should facilitate in various technical and legal areas.
They should enable link-ups with seed and angel investors, and they should help licensing of
institute IPR.

So, in return of the services and facilities provided from the start-ups, the institutes are allowed
to take up to 9.5 percent of the equity, minimum being 2 percent. There is no restriction on
shares, which faculty and staff can take on part time roles as provided in the start-ups provided
that not more than 20 percent of the time is impacted by such start-up activity and if faculty want
to take full time roles, they could do it by using their leave or going on leave without pay or

having a sabbatical.

So, what does this do? It does four great things. One, start-up support is now defined as a
legitimate faculty activity. It helps enlarge the faculty's activity spectrum, including product
development and commercialization added to faculty duties regularly. That is teaching and
research. Faculty is expected to mentor at least one start-up and performance evaluation of start-
ups would include these measures which have been highlighted earlier.
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. * From the same institute
TEChn()lOgles for * Separate from ongoing research
] * Must not involve Institute research
faculty start-ups *}
*Can be owner/director-promoter,
mentor, consultant or on-board
Faculty role inthe ~ member
*No conflict of interest caveats
Sta rt‘u p « Executive or managerial position up to
3 months (beyond on subbatical or
leave)
* By faculty members alone or r
together
Sta rt-u p form ation  +Byfaculty and students together
+ With faculty of other institutes )
*With alumni or other entrepreneurs |
( by

So, what can faculty do? Faculty do their own start-ups. They can utilize the technologies which
have been developed in the institute and then they should be able to separate the technology
which is embodied in the start-ups from the technology which is ongoing within the institute and
they should also not involve the institute research staff, but rather have own start-up staff, so that

there is better definition of boundaries of conflicts of interest.

The faculty can be owner, director, promoter, mentor, consultant or on-board member. There
should be no conflict caveats and executive or managerial position up to three months to start the
venture. Start-up formation can be by faculty members alone or together. It could be by faculty
and students together and with faculty of other institutes and it would be with alumni or other
entrepreneurs as well. So, there is a whole new era which is opened up for faculty members to

participate in the entrepreneurship development.
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Entrepreneurial Impact Assessment
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Monitoring and Evaluation of...
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Knowledge
Exchange Key Measures
Initiatives

Supportive
Ecosystem

Number of start- Pre-Incubators
ups created and Incubators
Commercial X

Success d
Broader :
g Industry Linkages Entrepreneurial / N
Ecosystem ‘ il

And how do we assess the impact of this development? We need an entrepreneurial impact

Engagement of
Departments and
Faculty

assessment, which does the following three things. It monitors and evaluates A of knowledge
exchange initiatives, that is how engaged departments or faculty in terms of entrepreneurship.
What is the strategy adopted by a particular institute regarding start-up support and what is the

impact. And how do we have sustainable start-up enterprises coming out of this.

And the key quantitative measures, KPAs, number of start-ups created, the commercial successes
start-ups and the industrial linkages that have been established and the supportive ecosystem
which the institute has been able to establish, pre-incubators and incubators, IPR generation and

protection, and the broader and entrepreneurial ecosystem. So, we have a vision through NISP.

We have a strategy and approach and we also have an entrepreneurial impact assessment. So
holistically speaking, we have been able to generate a new mindset in higher educational
institutions, both on the part of students as well as on the part of faculty and staff to create new

start-ups which are relevant to the institutes as well as to the society.
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Stanford University Entrepreneurial Ecosystem - 1

J //

The Stanford Entrepreneurship Network (SEN) is a working group of university programs and student
groups offering opportunities for the Stanford community to learn and explore various aspects of
entrepreneurship
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The diversity and depth of student entrepreneurship in collaboration with university faculty and
university is supported by institutional arrangements:

GRADUATE SCHOOL OF BUSINESS (GSB)

Center for Entrepreneurial Studies (CES)

Center for Social Innovation (CSI)

Stanford Institute for Innovation in Developing Economies (SEED)
Stanford Program on Regions of Innovation and Entrepreneurship (SPRIE)

SCHOOL OF LAW
The Stanford Center for Legal Informatics (CodeX)

MULTIDISCIPLINARY

Association of Industry-Minded Stanford Professionals (AIMS)
Bridging Education, Ambition & Meaningful Work (BEAM)
Cross-disciplinary Healthcare Innovation Partnership at Stanford (CHIPS)
European Entrepreneurship & Innovation

Graduate Program in Journalism: Digital Media at Stanford
Hasso Plattner Institute of Design (d.school]

Stanford mediaX

SCL-DCI Longevity and Innovation Interest Group

The Precourt Institute for Energy (PIE)

TomKat Innovation Transfer Program

Woods Institute for the Environment

=

When we talk about student entrepreneurial ecosystem, one of the most important examples that

Source: https://sen.stanford.edu/¥

comes to mind is the Stanford Entrepreneurship Network. Stanford University, as we know, is
the hub of most exciting entrepreneurial developments and spanning several fields from biology
to digital technologies. Stanford University has produced some of the basic foundations of the
new generations Silicon Valley companies and these are done by networking students into

different groups across the domains.

So, we have Graduate School of Business, School of Law, and several multidisciplinary groups
working on different aspects. And the images on the right indicate the kind of spread of
activities. One group looks at demystifying and nurturing entrepreneurial journey. One looks at
the computational law. Another looks at solving world's toughest social and environmental
problems. Then we have got another group which looks at communication solutions, intersecting

technology and people interfaces. Some groups look at the solving world's energy problems.

Another group looks at improving the well being of people, especially those above 50. And
another group looks at environmental and sustainability problems. So, for all the groups which 1
have listed on the left side, | have also listed on the right side the basic objectives of this group.
So many of them also fall under the ages of social entrepreneurship that is solving the planetary
problems, solving the earth's problems and solving the problems of the people, not merely

providing more products or more services.
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Office of Technology Licensing (OTL) Asia-Pacific Student Entrepreneurship Society (ASES) NPTEL
Business Association of Stanford Entrepreneurial Students (BASES)
HUMANITIES CS + Social Good
Stanford Social Innovation Review (SSIR) G5B Energy Club
Graduate School of Business (GSB) Entrepreneur Club
STANFORD AFFILIATED Society for Entrepreneurship in Latin America (SELA)

Stanford Energy Club (SEC)

Stanford Law & Technology Association (SLATA)

Stanford Social Entrepreneurial Students' Association (SENSA)
Stanford Healthcare Innovations in Future Technologies (SHIFT)
Stanford Student Space Intiative (tanford SS1)

SCHOOL OF ENGINEERING (SOE) Stanford enture Captal Club (SVCC)

Asia Technology Intiative (AT) Stanford Women in Business (SWIB)

Epicenter (National Center for Engineering Pathways to Innovation]  Stanford Law School Entrepreneurship Club (E-Club)

Stanford Institute for Elecrical and Electronics Engineering (IEEE)
Stanford Technology Ventures Program (STVP)

Us-Asia Technology Management Center (US-ATMC)

SCHOOL OF MEDICINE = 3
Biodesign New bio-medical
School of Medicine Career Center 2 Wiy
SPARK technologies [y
New therapeutics
and diagnostics
nford.edu/i

Similarly, they have got good Office of Technology Licensing and they also have got very

Stanford Angels & Entrepreneurs (SARE)
Cardinal Ventures.
StartX

Source: hitps://sen.sta

specific schools for new biomedical technologies and new therapeutics and diagnostics. So, this
kind of virtuous entrepreneurship network system has created a kind of fervor within the
university campus to consider entrepreneurship development as part of the regular curricular

development.

These are spawned by the graduate programs, therefore, there is linkage between knowledge
which is generated in the start-ups, also knowledge which is generated in the university
laboratories and classrooms. It has created a network of student, faculty and industrial business
leader communities. It also helped in bringing several ideas to life on a continuous basis. Some
of these aspects, for example, the bio-design aspect, the design thinking aspect, these also have

become leaders in the overall start-up ecosphere.
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IIT Madras Research Park - An Outstanding Example
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INDIA'S LEADING
DEEP-TECH STARTUP HUB e
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India has not been lagging far behind, particularly in more recent years. We have got IIT Madras
Research Park, which is an outstanding example of a start-up ecosystem that has been created.
This has been modeled after MIT and Stanford Research Parks and 1T Madras Research Park, |
would say, fulfills even a larger purpose, three with multi-tower complex which has got total 1.6
million square feet offering space of laboratories and offices and with several common support

services.

There is also an IITM Incubation Cell which has so far help 200 start-ups come into play funded
by, developed by 68 graduates and 103 innovators and 73 start-ups are already in the market. 227
million dollars has been invested in these start-ups by angles, 3,000 plus jobs have created and
the valuation of these start-ups is at 6,000 crores which is 845 million dollars and 100 plus

patents have been filed.

So this is indicative of an incubation system that can be created by a higher educational
institution in the country and the fields where this IIT Madras Incubation Cell has been working
are waste management, financial technology, livelihood, water treatment, energy renewables
battery, consultancy, agritech, biotech, edtech, skill development, 10T, Internet of Things, health-
tech, MI, Al, AR, VR, analytics, enterprise technology, manufacturing, automobiles and

robotics.



You can see that there is a huge diversity in the start-ups and also therefore say area of
development. 11T Madras Incubation Cell has become India’s leading deep-tech start-up hub. It is

a non-profit Section 8 company established and also is governed by a Board of Directors.

(Refer Slide Time: 19:10)
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An inter-collegiate event organised in January of every year (since
2000) by IIT Madras to showcase its infrastructure and innovations,
and to bring together innovative minds and projects

from different colleges in India

Some of the

innovations

developed loT based heart rate monitor
through the years

and demonstrated

include...

In addition to that, IIT Madras conducts number of events which help not only 1IT Madras, but
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Refining the
innovations,
perfecting the
prototypes and
converting into
prototypes is the
need...

i

also different colleges come together and showcase their innovations. In IIT Madras, Shaastra is
one such event conducted every year in January to showcase such innovative developments. In
2019 edition, certain things such as loT based heart rate monitor, agrobots, electric car,
augmented reality devices, drones, blood typing systems, bridge design things, ethical hacking,

BIM technology they have been developed.

So, the challenge is to convert these kinds of ideas which are developed at the prototype stage
and at experimentation stage into viable products and take them forward in this start-up journey
that is the task which we have. If these ideas are moved by students into the incubation cell and

they are provided further support, obviously the impact would be much more.
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IIT Madras - Samanvay 2019: Focus on Entrepreneurship
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Department of Madras(DoMS) at IIT Madras organises annual management festival in which
hundreds of teams rom several colleges participate to showcase their talent.
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This year’s focus has been on entrepreneurship.
Several innovative products and services were
Presented by student-entrepreneurs

Multiple Foci M
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Ideas need to be
converted to
Projects and into
Sustainable Start-
ups

Similarly, the Department of Management Studies in 1IT Madras focuses on different subjects
each year and this year it has focused on entrepreneurship. And the multiple foci of the people
who have presented their ideas from different colleges across India has been quite amazing. They
have focused on industrial applications, they have focused on consumption, social purpose and
services. For example, one start-up focused on having a sensor which can detect failure of tracks

ahead of the tracks being actually broken.

So, the noise levels, the thermal measurements, they help the start-up find out the failure
propensity of Indian railway system. Similarly, there was start-up which looked at drones which
can measure agricultural yield and you can see in the graph that India lags very much behind US
and China in terms of agriculture yield both in terms of coarse grains as well as from in terms of

wheat yield. So, we have got important aspects of life which are tackled by these kinds of events.
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IIT Madras - Centre for Innovation

Funded by IITM alumni (batch of 1981); dedicated to foster on-campus innovation
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Driven by three concepts:

Walk in with
anidea, walk
outwitha
product

Support large
student team
projects

Afuturistic lab
environment

1IT-Madras students showcase lightweight bionic forearm at C .. Other displays, among the 48 showcased
innovations include: Mars Rover, Formula
Read more at: cars, Drones, Hyperloop Pod, Chocolate
http://timesofindia.indiatimes.com/articleshow/71872533.cms?utm_s || Printer, Portable Text, Braille interactive
ource=( fi dil &utm_campaign=cppst device

Similarly, we have Centre for Innovation in IIT Madras which brings to fore the developments
made by the students over the years and then they are demonstrated in public forum. This year 48
showcased innovations were there and it includes lightweight bionic forearm, which responds to
human requirements. Then we also had the products like Mars Rover, Formula cars, drones,
Hyperloop Pod, Chocolate Printer, Portable Text, Braille interactive device. So, the concept
behind Center for Innovation is, walk in with an idea and walk out with a product, support large

student team projects and create a futuristic lab environment.
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The Dominant Discipline Enables Start-up Specialisation
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Focus largely on

pobi. Engineering Mathematics IS
new generation mathematical
devices that based start- based start- principles for data
enable better and UpS ups analysis and
newer services security

Now these are the activities which are done at 1IT Madras and many other institutes similarly do
several other innovative activities, events and cross functional cross institute interactions to
support development of technology and innovation in the system. So, student entrepreneurship
gets a fillip when these kinds of activities are done by the institutes. Again, when we look at
student entrepreneurship and when we talk about STEM, science, technology, engineering and
mathematics, we recognize that there is a kind of synergy and interdependence as we have seen,

but each of these disciplines also creates their own start-ups.

So, if somebody is well versed in science, he or she is well positioned to develop science-based
start-ups and they typically focus largely on therapeutics and diagnostics for improving the
human well being. If a person is an expert in technology, he can or she can establish a
technology-based start-up which will focus largely on improving human and enterprise thinking

and execution.

Engineering-based start-ups on the other hand create new devices, new equipment, which will
enable better services, newer services. And mathematics-based start-ups typically help analyze
huge amounts of data ensured that there is processing of data on both predictive lines as well as
prescriptive lines. So, each discipline within the STEM group has got the ability to create certain

very specific thematic start-ups. This is of course not to say that they do not have



interrelationships, they do have interrelationships and how the interrelations occur also could be

seen in subsequent slides.
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Science based Start-ups
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Source: https://www.biospace.com/article/1-top-20-life-science-startups-to-watch-in-2019/

So, these are the top 10 science-based start-ups | have been able to cull from the available
literature. We have got Allogene, which focuses on Car-T therapies, very novel ways of dealing
with oncology. Then you have Gossamer Bio, which looks at immunology, Viela Bio, which
considers autoimmune diseases, improving the autoimmunity of the person, SpringWorks focus

on oncology, NanOlogy, looks at providing oncology solutions through nanotechnology.

Some of the known products are being used through nanotechnology to deliver more effective
cure. Cullinan Oncology looks at oncology, Ansun looks at flu therapies, Ambys Medicines
gives cell and gene therapies, RNA based oncology is provided by Skyhawk and Rheos

Medicines does immune cell programming.

In addition, different other medical products are being improved using newer technologies like,
as | mentioned, nanotechnology for example, same eye drops are being used to develop to better
therapeutic efficacy by application of nanotechnology. So pharmaceutical sciences, molecular
biology, genetics and various other streams of science are driving new therapeutics and

diagnostics start-ups based purely on science.



(Refer Slide Time: 25:15)

/]

S
Technology based Start-ups LAY
£
RYNS
Qndl
AIBRA[N INC G
AAEYE Q Alpha
I Artificial i Il Deep Al search Robotics and Al l
GRAPHCORE : sherpaai
DataRobot Censaning P
l Automated machine learning Processor for ML Al Saa$ Conversational & predictive Al |
Py . . Artificial Intelligence is
/A 000 I f leading the current wave
= clariral s
power autonomy,
robotics, and a host of
| Neural network technology Al Computer Vision ‘ applications «
i
Source: https://www.biospace.com/article/1-top-20-fe-science-startups-to-watch-in-2019/ W' |
P |
» ‘%

4

Then we look at technology, artificial perception, augmented intelligence, deep artificial
intelligence search, robotics and artificial intelligence, automated machine learning, processor
for machine learning, SaaS based on Al, conversational and predictive Al, neural network
technology, Al computer vision, these are all some of the technology based start-ups that have

come into certain serious reckoning as capable of bringing in new technologies into street.

(Refer Slide Time: 25:48)

2 4

. . &°
Engineering based Start-ups O
EA
RUN S
_ 5 VNS
. P 4
ASTRANIS A |an Cycle e
I Small satellites AR devices Smart compass Anti-theft Parking
3 @mashgin \
l Robotic charging stations Self-checkout kiosks Electric scooters Soil sensors
All branches of A
U LC engineering are in tH
forefront of developing
new generations of smart
electro-mechanical
| Invisible hearing aids Maintenance robots ‘ devices ‘\
Source: 10-mechanical-engineering-startups-worth-watching/

When we talk about engineering, as | said, engineering helps you make newer devices better

devices. So small, making of small satellites, making devices for all augmented reality, smart



compass to help people navigate better, anti-theft parking for different kinds of vehicles, robotic
charging stations for electric vehicles, self-checkout kiosks, electric scooters, soil sensors,
invisible hearing aids, one of the issues with hearing aids says that people would not like the

hearing aids to be seen that leads to loss of social esteem.

So, having invisible hearing aid is a improvement and this is a start-up which is working on that.
Then maintenance robots, oil and gas utilities, power plants, oil refineries, these are all extremely
hazardous areas and they are all 24 by 7, 365 day functioning utilities. You cannot stop any of
the activities for maintenance. So, maintenance robots these are all very novel ways of doing.
Similarly, when you have solar cell and solar power stations, cleaning of solar power stations is

easy, provided they are kept in a different area and then you have facility to clean.

But if they are, let us say, located on oceans or on rivers, how do you ensure the cleaning. So,
having a robot which has got the ability to clean without disturbing the solar capture, that is, that
can be achieved by robots. So, maintenance robots and preventive, predictive maintenance
conducted robots is very effective. So, these are engineering based start-ups. So, people who
have got that engineering eye and the ability to create new equipment, they are well suited for

creating these kinds of start-ups.
(Refer Slide Time: 27:41)
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Then what about mathematics based start-ups, while there may not be a pure mathematics based

start-up, we can also appreciate that mathematical principles are at the back or behind all data



science applications. Similarly, encryption is supported by mathematics. So, mathematics and
other data sciences have led to establishment of several start-ups which are driven by

mathematical principles. Data security and encryption companies are also included in this.

So marketing analytics, farm digitization, data science companies, predictive data analytics
companies, virtual data science companies, then consumer analytics companies, market analytics
companies, these are all have come up by using complex mathematical models and data analytics
procedures to analyze the data and help us understand both device performance, system

performance as well as human performance much better.
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Diversity in Education, Diversity in Entrepreneurship - a Case of STEM
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Food Ingredient and Robotics in Food
Food Product Quality Preparation and
Assurance Delivery

Customised Ingredient, |
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Smart Facilities and
Devices for Experiential
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So, how does this happen? When you have diversity in education, there will also be diversity in

entrepreneurship. This is a case of STEM and they coexist with each other. Let us have a concept
of a smart kitchen. Smart kitchen is one where things are done differently using digital
technologies. The actual food preparation does not vary, but the new technologies which we have
discussed so far STEM, they make different ways of doing these things. So, when you adopt
science, you can analyze, measure food ingredient and food product quality.

You can assume that science has got enough technologies to see whether an ingredient which is
coming has salmonella infection, which is one of the biggest problems in food quality or any
other infection, whether a product is aged, whether yeast has, whether there is fungus in a



product or not. Right now, these are all done by visual, human visual activities. All these things

can be done mechanically, digitally.

The level of dirt, the level of pesticide in a food product, the level of chemicals, residues in a
food product, they can all be measured and then the necessary level of quality can be assured. So,
science can be used to make a kitchen a smart kitchen in its own way, which is food ingredient
and food product quality assurance. Then technology that is creation of robots which can do the
food preparation and delivery that is the second way in which the smart kitchen can come about

and we talked about this pizza making machine.

Even to look at a traditional South Indian snack Dosa, the kind of thickness it must have, the
kind of color it must have, what is the kind of roast level it should have, it could be done in much
more precise way through artificial intelligence than with human eye. And human eye can do it,
provided there is no distraction. But artificial intelligence powered a robot can do it unerringly
continuously of thousands after thousands Dosas. So that is where robotics in food preparation

delivery could be there.

Then the third way, area where engineering could work could be through creation of smart
facilities and devices for experiential customer decisions. So, each customer varies in respect of
his taste levels, in respect of his preferences. Similarly, each product, each food product varies in
terms of what it offers, in terms of its nutrition, in terms of taste. How do you have smart
facilities and devices which integrate these two? Then we have got data analytics, which
supports all of these things through customized ingredient, food product and consumer data

analytics.

So when you think of smart kitchen as an idea in the realm of the future, you can see how STEM,
science, technology, engineering and mathematics are contributing in terms of their own start-up
efforts to make smart kitchen a reality and there is space for each of these start-ups to exist, there
is also potential for each of these start-ups to work together and develop really smart kitchen for
the future. So, this is a conceptual example, but this is an example to suggest to us that the
knowledge which we learn through our scientific, technological engineering and mathematical

education can be of great importance to create a new start-up movement.
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So, what is the winning paradigm we have? The winning paradigm we have is that we should
have education, we should have experience, and we should have entrepreneurship and all these
three work together. And they, when they work together, they provide a great fillip for the start-
up system and inculcating entrepreneurship all through the education phase is one of the vital

ingredients to ensure that India has a winning paradigm in this race.

And obviously as experience comes in, this paradigm will only get improved and the experience
comes through not only students doing their own projects and products and services, but also
through faculty participating in these start-up endeavors and providing their mentoring support,
their technological support, and also when universities provide their technologies to start-ups at

concessional terms, then this becomes a winning paradigm even to a greater extent.

So, the higher educational system in India is not only to enable people earn their degrees, not
only to put people into the roles we have discussed as engineers, scientists, technologists or
managers, but to essentially create that level of capability in a person to create their own start-up
ecosystems that is through innovation, through creativity, through enterprise and managerial
capability. So many steps are being taken in India to mold the Indian educational system,
particularly the higher educational system towards supporting start-up ecosystems and the more

this change happens, the more impactful the start-up system would be. Thank you!



