TECHNOLOGY FORESIGHT IN INDIA :
LESSONS LEARNT, LESSONS YET TO LEARN

Y S Rajan

(This write-up is based on a talk delivered at the India-UK Technology
Foresight Workshop held on 19" March 2013 at New Delhi. It was delivered
with the help of PPT’s and without any written material. In this write up, most
of those PPT'’s are inserted at the right places).

INTRODUCTION

While the benefits of modern science and technology (S&T) were recognised
by many Indian thinkers and even a few poets (like Subramanya Bharati)
during the beginnings of the 20™ Century, a famous statement by Jawarhal
Nehru (Ref 1) in 1937 during the Indian Science Congress reverberates in
Indian thinking even now. “Future belongs to those who make friends with
Science”.

WHAT HE MEANT?

A full reading of his quote may be seen in my book “Empowering Indians: With
Economic, Technology and Business Strengths” (Ref 1) which can be down-
loaded from my website (www.ysrajan.com) in pdf form from the Article
section. Nehru describes as to how politics brought him close to people of
India and therefore to poverty. He tried to find solutions in economics and that
search in turn led him to Science.

By “Science” he meant all the modern scientific knowledge and their
applications as engineering and medicine. It also meant the use of such
scientific thinking and methodologies to other human endeavours of economic
and policy making which would naturally include elimination of poverty. See
PPT-1.

Future belongs to those who make friends with
science --- Jawaharlal Nehru (1937)

Politics

Poverty
Economics

i

Science

It is supposed to indicate the feedback loop to all those things upward
including politics (which is essentially policy making and implementation).
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Though not specifically mentioned by Nehru, this implied some elements of
“Scientific” foresight, the way Nehru used the word “Science” very broadly.

However, the essence of this statement was not fully grasped in actual
practice in post-independent India. However there were many attempts of
looking ahead, which included S&T developments as well.

PRE-TIFAC FORESIGHT:

Setting up of TIFAC (Technology Information, forecasting and assessment
Council), an autonomous institution under the Department of Science &
Technology (DST) was approved during 1986, though actual formation was
only during 1988.

It was based on the realisation that the emerging future is very complex and
many forces act on the technology choices unlike the earlier normative
models of the planned economy. See the PPT-2 for a listing of a few salient
models adopted in India.

PRE-TIFAC FORESIGHT

- Centralised Planned Economy

- Normative Five Year Plan targets

- NCST Reports : DST formation 1971

- Atomic Energy, Space: Decade Profile

- Most industrial technologies imported in Public
and Private Sectors

- Hiatus between S&T/Academic/Industry grew

PPT-2

Normative five year plan S&T targets were mostly the collation of individual
proposals presented by the national laboratories like CSIR, ICAR etc. Little
attempt was done to focus them towards an end goal in terms of industrial,
operational or other end uses. Even laboratories under ministries like steel,
railways, water resources, coal, mining, textiles, power, industry, rural
development, urban development, environment etc., had very little focus
towards or linkages with the main operational sector. Each laboratory had
more or less a large number of small projects, going on for years!

Relatively Atomic Energy, Space and Defence Research and Development
Organisation (DRDO) had more focused end use definition and R&D projects
addressing those end users/uses. The industrial technologies imported from
public and private sectors went through a complex, chaotic and often and hoc
decisions through the Directorate General for Technology Development
(DGTD) clearances. There were no plans to catch up with imported
technologies.
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DEPARTMENT OF S&T (DST):

NCST (National Commission on S&T) reports were a much better attempt
towards focussing on the end uses required for India, and orienting S&T
activities towards those end uses. The reports listed a number of projects in
that direction. One important outcome of NCST was the formation of the
Department of Science & technology (DST) to promote, fund and coordinate
S&T policies/activities in the country. Over a period DST’s focus was mainly
on funding scientific research in national laboratories and academic
institutions through its flag ship programme called Science and Engineering
Research Council (SERC). Its funding had little relation with the reports of
NCST except for a few items like setting up of National Remote Sensing
Agency (NRS)

While in theory, DST was to coordinate policies for S&T in country, major fund
takers like Department of Atomic Energy (DAE), Indian Space Research
Organisation (ISRO)/Department of Space (DOS), DRDO and Indian Council
of Agriculture Research (ICAR), had little coordination with DST.

Nor did DST or Govt of India create mechanisms for realising an important
recommendations of NCST through its approach to the Science and
Technology Plan January 1973. See PPT -3

The NCST: Approach to the Science and
Technology Plan January 1973

“Above all, the national leadership must
give concrete expression to the
realisation that so much of the extent
and pace at which science and
technology contribute to national
development depend on policies evolved
and actions taken outside the scientific
and technological systems”.

PPT-3

Though in theory S&T development was a planned activity of the Govt., de
facto there were large number of individual proposals funded by govt. with
little cohesion. Funding science became more or less end in itself with private
interpretations by individual committees or ‘powerful’ scientists, though there
were many reports of Scientific Advisory Committee to the Cabinet (SACC)
and other documents like Technology Policy Statement (TPS). See PPT -4
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CONFUSION

... in the minds of Indian Policy makers
and implementers about TECHNOLOGY

- It was considered to be a by-product of
SCIENCE (narrowly defined as “BASIC
RESEARCH?”)

- Also a false notion of chasing of “Big
Science” and “Big Technology” leading
to spin — off ““across the board™.

- Incremental Vs Breakthrough.

PPT-4

NEW DIRECTION FOR TECHNOLOGY

It is during the Prime Ministership of late Rajiv Gandhi, technology was looked
at differently, as a deliverer of goods and services and not just a funded
research activity of scientists. He started articulating such an idea. One such
definition can be seen in PPT-5

Definition of Technology: Rajiv Gandhi 1985

The Prime Minister (Shri Rajiv Gandhi) : If | may add a little bit to that because it is
on the policy. What has happened in the past that we have tried to develop everything
right across the board from small components to large finished units, and invariably
we have logged behind what is happening in the world. Except for very few areas, we
have not been able to keep up with the frontline technology. And as we go further,
technology is advancing very, very rapidly and it is going to be more difficult for us to
keep up this race. What happens is this. First we want to buy something. They do not
sell it to us. You cannot buy it ..... So, we try to develop it. The minute we develop it
and we are on the verge of getting into production, they suddenly say, ‘You can buy
it’. Then our own development cost is wasted. Our production costs are higher
because it is a new development and they have been making it for some years. So, it
frustrates our own process. We must identify certain, what we are going to call
‘mission areas’ and thrust along those areas. We want to improve the technology.
When we talk of technology, | am talking on a broader concept, not only of
electronics but we might want to improve, for example, the seed of rice, we might
want to improve fertilizer, we might want to improve something else; and we
concentrate on these ‘mission areas’ so that ten years from now, we are the most
advanced country in that area irrespective of anything else. Because we will have to
concentrate along these lines, we will have to reduce our efforts on some of the
other lines. This is the basic change. | thought | would just explain that.

Source: Verbatim of debate in the Lok Sabha on May 15, 1985 following Starred Question No. 855 (Typos edited) PPT-5

TIFAC became operational during 1988, amid this situation with Dr. V
Krishnamurthy a well recognised Public sector enterprise (PSE) leader, as the
Chairman of TIFAC’s Governing Council. | joined TIFAC as its first Executive
director (1998-2002). The focus of TIFAC was as given in PPT — 6.
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TIFAC IS ESTABLISHED AMIDST SUCH
ATTEMPTS TO CHANGES IN MINDSETS...

LOOK AT TECHNOLOGY, INDUSTRY,
BUSINESS, MARKETS, SOCIETAL
NEEDS ETC HOLISTICALLY...

CHOOSE ACTIONS TO FOCUS ON

COMMERCIALISATION/OPERATIONAL

USE

PPT-6

TIFAC covered a whole range of sectors using the talents and experiential
strengths of personnel from industries, national laboratories, academic
institutions, industry associations, govt. (central and others) etc., It will be
good to refer to the TIFAC annual reports since 1988 and also its website:

www.tifac.org.in A quick glimpse may be seen in PPT -7

TIFAC — Some Milestones

- | TIFAC Studies 1
Sugar Technology 2

Mission
Leather Technology

Mission 3

) Technology
Vision 2020

Fly Ash Mission

Patent Facilitating Centre

Mission REACH

Mobile Hospital
MSME Clusters

Home Grown

Technology
Advanced
Composites
Mission

food

Umbrella
Scheme on
TV2020

India IIASA
Programme 00
Bioprocess and =
Bioproducts Technology Vision
2035 011
VISION 2020

Collaborative
Automotive R&D

Amidst these achievements, when Dr. A P J Abdul Kalam who was Scientific
Adviser to Defence Minister of India took an additional role as Chairman,

Governing Council of TIFAC which had many eminent

industrialists

academicians and economists during1993. Reviewing the immense progress
by TIFAC is not only in generating reports focussing on technologies required
for various industrial sectors, but also the major missions being executed (a
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few of them in industries) such as Sugar, Fly ash Utilisation & Advanced
Composites and a unique, first of its kind Home Grown technology (HGT)
programme by TIFAC to stimulate commercial R&D in Industries (small and
medium as well), the TIFAC Council decided to evolve a major long term
National Vision through a large scale exercise, executive called Technology
Vision for India 2020. It was a massive two year exercise, culminating in 25
documents with road map for industries, labs, academia Govt etc., They were
condensed later in 1998 in a popular book India Vision 2020 by Kalam and Y
S Rajan published by Penguin.

Natural question now after 25 years of TIFAC will be much more around
Vision 2020 realisation, with about seven years left to reach 2020. See PPT -
8

TIFAC 25 YEARS

* Brief description of the complex network
slide seen before and a few achievements
are given in the report by TIFAC.. Also a
number of new initiatives over the past
decade and new projects.

* Let us look at one item: Technology Vision
2020 in several sectors.

* What were foreseen? What are they now?

PPT-8

A quick, extremely compressed answer on Vision 2020 can be seen in PPT —
9.

Vision 2020

* The phrase has been “appropriated” by many
persons/agencies.

* A number of excellent small scale (compared to
total possible) successes and also in the new
initiatives like TREMAP, CAR etc.,

* What about the foresights on Agriculture, Steel,
Energy, Materials, Manufacturing, Capital Goods,
Strategic Sectors, Advanced Sensors?

e In Telecom and Pharma: Achievements much more

than envisaged.
PPT-9

A slightly larger version about the status of forecasted items from Vision 2020
exercise, the reasons for the current status, and what can be done further, is
given as a popular version which can be seen in the website
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www.ysrarjan.com under the Article section with a Title: Next 20 years: Bold
steps, New Mindsets, a talk delivered at the Bannari Amman Institute of
technology on 21-01-2013.

| have tried to capture the complex processes which influence the technology
acquisition, development, commercialisation and internal assimilation within
industries/institutions, in India as four major points as can be seen in PPT —
10

Vision 2020 - Lessons Learnt

* The NCST report quote given earlier of
policies/actions outside S&T yet to be seen in
action.

* Indian time-rate-of-interaction between multiple

stakeholders still around 7 to 10 years (see Chapter
4 by Y.S. Rajan in the book, “ Reforming Administration in
India”, Ed. by Vinod Mehta, Indian Council of Social Science
Research (ICSSR), 2000)

* Ability of scale up of Indian innovations poor

* Technology/knowledge Intermediation

Mechanisms weak
PPT-10

We may examine them with a few more details explained in the following.
POLICIES OUTSIDE S&T:

The NCST observations as in PPT 3 had been really clairvoyant given the
year 1973 in which it was told. Those were still the period in which many
policy makers (even in the developed world) believed that investment in R&D
and in S&T will lead to commercial products. In the developed countries it
was implicit due to more than two centuries of massive modernisation through
industries as well as their adoption of market economics (called capitalism
then).

For the planned economies, the Soviet union and east European countries
were the model. The end users were dictated by the Central Planners, with
little feedback from the consumers (users).

India had electoral democracy and therefore rigid control of the govt
departments by the centralised Planning Commission was very difficult —
actually, became non-existent. The decisions by the individual ministries to
import, decide on further phased indigenisation and to stipulate, offset policies
for those who supply major equipment to Indian public sector and defence
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services, etc., had little linkages Indian with Science and Technology. Mostly
they were short term ad hoc decisions for each item!

The mechanism of DST consultation, CSIR representatives being in DGTD
Advisory Committees, etc., were more symbolic rather then being well
informed. Thus S&T over a period became irrelevant for industry, defence or
operational sectors. Let the S&T agencies be funded; period!! Thus there
was no demand for S&T before import or after import. S&T agencies
themselves were merrily importing equipment as they were exempt from
customs duty!

Therefore in such a milieu by 1990, the industry and Govt practically isolated
S&T, and technology demand. TIFAC linked a few of them through enormous
expenditure of managerial energy. Though the Vision 2020 exercise was
done with great enthusiasm even after the liberalisation of 1991, to adopt a
technology friendly path was difficult for most of the industries and govt.
departments after about 45 years of gross neglect. The knowledge and skill
required for such a technology-strength acquisition-path was very little. On
the science and academia side, they were more theoretical and research
problems were seldom industry-end-use oriented.

Thus the will to tread the Vision 2020 road map, (which was based, of course,
on collective understanding of all persons drawn from Industry, govt.
academia and labs) was missing at various levels of government, industry and
institutions. So the necessary linkages, cutting through the systems ossified
over 45 years, were developing very slowly.

INDIAN-TIME-RATE-INTERACTION

Thus in almost every field, the responses even to huge impulses were very
slow. | had experienced Indian slowness right from 1980’s when | was with
Indian Space programme promoting various user interfaces for remote
sensing applications.

Later since 1988, when | began my work with TIFAC and DST, | really had the
full experience. | had compared notes with many other Indian experiences,
which had been described in a few papers on Indian S&T policy or technology
transfer.

Though | did not have time to list all of them to complete a full empirical
research, | had come to the conclusion about the slowness of the Indian
systems: If every body agrees to do some thing and even after a full
documentation through minutes, agreements etc., (even at the highest levels),
next step will be after about one year; that too asking for some clarifications,
or suggesting that we update the data over the last year (!) etc.,

By the time action starts seriously it will be about 7 to 8 years. This is not just
for implementing projects but also for making some amendments to
procedures or accepting changes to a policy (or non-policy!) etc. This
slowness was not with govt or public sector alone. Private sector was equally

8 of 17



so! Fast to promise, very slow to act! It was also so with S&T/academic
institutions.

The 7 to 10 years may become more if the stakeholders are all from
govt/public sector under different ministries. Slow movement of papers or
files was treated equivalent to considered opinion !

A few successes which took place in TIFAC (over about 300 projects in TIFAC
missions or HGT, agriculture) etc) were done against this usual slowness of
Indian systems. | realised that it is akin to the economist Raj Krishna’s
statement of Hindu growth rate. | gave a name the Indian-time-rate-
interaction in the article referred in the PPTs 9 - 10.

| am convinced that unless this slow time constant is rectified, India cannot
move fast. Nowadays, | am realising that this time-constant is also a
measure of state of development of a country.

It is some thing worth researching by management experts/academics.
ABILITY TO SCALE UP OF INDIAN INNOVATIONS:

This the third point of PPT - 10.

In this context PPT 11 may be seen.

IDEA TO MARKET

Table 1: Idea-to-market curve

Drivers

Facilitators

Intermediate Outcomes

Final Outcomes

(Blockl) (Block 2) (Block 3) (Block 4)
1. Policy 1. Government funding bodles « Publications Production of solutions (products
2. Procedures for implementation Examples: - Patents and services) that are affordable
DST, DBT, TDB, TIFAC, NSTEDB, SIDBI, and NABARD. « New designs and accessible to:

3. Knowledge inputs/access

4. Finance

Ministries have some upgraded funds.

2. Technology R&D centres
Examples:
Central funded national such as

CSIR, ICAR, DAE, DRDO, ISRO, CPRI, CMTI, and 50 on. About
300 such centres exist in India.

Industrial R&D centres including in-house R&D units, SIROs
(NGO), foreign R&D units or centres, elite institutions, such
as |ITs, 1ISc, NITs, and central universities

w

. Certification/standard approval and other
formal accreditations
Examples:
BIS, RDSO, food and drug controllers, national testing
laboratories, IPO (for patent, design,
and other IP components)

« Performance improvement in existing

products/services

« Start-ups

« Skill upgrades

= Joint R&D projects

- Prototypes

- Demonstration services

+ Technology-intensive products and

services made in India

« People with very low incomes

- People in the middle dass

= People in aspiring upward mobile
dlasses.

Products and services distributed to

global markets

Note: See Annex 1 at the end of this chapter for all acronyms.

PPT-11

In the four vertical boxes the key enablers/processes/outputs of S&T
Innovation processes to take an idea to the markets are shown. First vertical
column is DRIVERS: (i) Policy (ii) Procedures for implantation of policies (iii)
Knowledge inputs/Access and (iv) Finance.
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When one gets into the details of policies, they were (are) often too general
and vague, covering almost everything but not being specific on items. TPS
1983 and other S&T policy documents are worth seeing in this context.

Whenever procedures are laid down, barring a few exceptions, things are very
complex and many conditions laid therein will be difficult to fulfil. These
problems still continue. No wonder India still continues to be very low in the
list of “ease of doing business.”.

Vertical column 2, lists the FACILITATORS .
(1) Govt. Funding Bodies
(i) Technology R&D Centres
(i) Certification/standard approval and other formal accreditations.

Most of them are in place. Financing even with the Technology Development
Board (TDB) and a few from DBT are still small in size, compared to the
needs of India. Bulk of govt funding are not accessible to industries and go
only to academic bodies. Even private sector academic institutions find it
difficult to access them.

Vertical Column 3 lists INTERMEDIATE OUTCOMES: like papers, patents
lab results of a technology and at best a small pilot plant. These have shown
better numbers during the past decade, than over the earlier years. But still
very low relating to these countries and in terms of inputs to S & T institutions.

As it happens very often in India, these small intermediate achievements are
celebrated without looking at the final results.

The last (fourth) Vertical column is FINAL OUTCOMES, which are: production

of solutions (products and services) that are affordable and accessible to —

(@) people with very low incomes

(b) people in the middle class and

(c) people in aspiring upward mobile classes as well as products and
services distributed to global markets.

In terms of fourth vertical (final outcome) the linkages of S&T systems is poor.
India still suffers severe ‘technology deficit’, with little of local innovations
going into the markets.

In fact the FORESIGHT exercises target the final outcomes while assessing
technology paths.

As regards the SCALEUP of even a few successful innovations, large scale
scale-up is missing. The situations is described in PPT 12
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Figure 1: Idea-to-market curve
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e Early euphoria

Idea

S

Poor organization Time

The Global Innovation Index — 2012, Edited by Soumitra Dutta, INSEAD, from Chapter 7
PPT-12

This has been explained in chapter 7 of the Global Innovation Index 2012
edited by Soumitra Dutta, INSEAD. Many empirical studies by Prof. S
Chandrasekhar of IIM, Bangalore and several of our own experienced with
TIFAC, TDB and other Indian agencies are reflected in the curve. In spite of
the many impediments the initial stages of S-curve, an innovation has to face
a fragile ellipse on its way to scale up. Often many do not pass it. | call it as
the Chandra ellipse of fragity of 1IS (Indian Innovation System).

Other developed countries have this ellipse but small. In India it is a major
hurdle for any attempt to scale up. The Indian industries, and operational
systems like railways, power generation and distribution agencies, road/airport
builders or defence services by pass this fragile ellipse through purchase from
abroad at the MATURE phase; But again face obsolescence soon and re
import. India’s Current Account Deficit (CAD) to a large extent due to this
situation.

How to avoid this fragility and made it smoother? That is through
Technology/Knowledge Intermediation (T/KI), the fourth point of the Lessons
Learntin PPT - 10.

It is explained pictorially in PPT -13. Details of the process is given in the
book referred in the PPT-13.
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Technology. Knowledge Intermmediation

_-_ ’_:F:':':a"'_z-z_ fSee <6 lebal Besiess, Technollegy amd Hnowledge
Hewirg
Lessans Tos Dewvelopimg Country Emlespeises™ by
ME Sdharmham aned Y, S Ragam ; Published by
MACMELL AN LT

PPT-13

The word was given by Prof. N S Siddharthan when we were researching for
the book quoted above. After several reviews of TIFAC’s work in the time-
period till around 2001, he found that TIFAC’s role has been predominantly
TECHNOLOGY INTERMEDIATION. Basically the tasks involved are:

- Looking ahead for a potential product/service in the market of a
future (may be a year or more), - Right extreme of the PPT-13.

- Make Technology Forecast/Assessment exercises including
purchase/partnership etc., (not necessarily for R&D). For doing so
bring together potential stake holders with expertise in Business,
Market, Technology etc., at the LEFT SIDE of PPT-13 where the
initial uncertainties are high. The TIFAC exercises bring them
inside the FUNNEL OF UNCERTANTIES (actually it is a three
dimensional funnel) and reduce the uncertainties by right type of
information, so that the PROJECT LAUNCH for the product/service
can be launched. TIFAC role ends just before that, but lies in taking
them all through up to that point.

For TIFAC (part) funded projects, TIFAC helped thorough expert monitoring
beyond the project launch phase as well.

If such T/K intermediation is not done, the stake holders are afraid to meet.
Incidentally such a focussed intermediation can bring down the usual Indian
time-constant considerably down!

Due to the historical back log of natural market focussed industrialisation and
agricultural modernisation India and also mostly due to the autarkic
management of economy post independence, India requires a heavy dose of
T/K Intermediation, if it has to move fast.
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Post 1991, liberalisation was mainly a shallow globalisation and did not
address these inner details of building capacities for Indian
industries/institutions. To that extent, TIFAC’s role of doing good foresight
efforts in many areas did not bear fruit fully: The fragile ellipse was outside
TIFAC reach as multiple govt/industry actions were involved.

USERS OF TECHNOLOGY FORESIGHT

In view of the paragraphs above, a question will naturally arise, whether
FORESIGHT exercises are relevant for India.  Should things be left alone to
the Indian-time-rate-of-interaction? Unfortunately it is not possible especially
because technology led innovations are growing rapidly all around the globe
in many countries. India cannot afford to cut off from these forces. Already
impact of globalisation in Indian economy is real.  Many business
management systems in India (including small and medium ones) have
reasonably well adapted to doing global business.

TIFAC experiences show that Indian industries/institutions should not be
lumped into one class. Nor should foresight exercises be done as one-size-
fit-all type.

PPT 14 ILLUSTRATE THE TYPES OF USES FOR FORESIGHT. PPT-15,
PPT-16, PPT-17  explain the needs of three broad classes. We need not
elaborate on them, as the bullets are detailed enough

Users of Technology Foresight

* Industries — Big and M-S-M-E’s (Scope, Scale,
...... different)

* Institutions (for research, consultancy, new
courses, new skills..... )

« Line Govt. departments in Centre & States (to be
contemporary and knowing alternatives....)

*  Venture Capitalists and banks (... knowing future
potentials)

 Policy Makers (in Big Business Houses and
Importantly in Govt... Maximizing Public Good)

 Citizens / media... (to be better informed).....

PPT-14
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NEEDS OF LAGGARDS

Survival (incl. closure of some products)
Adapting speedily to changed technology /
business practices.
Capacity building to shed “laggardness”
Venturing further....
TF/TA needs are much more in terms of
BUSINESS PLANS, RESTRUCTURING JV’s,
Tech. Transfer, TRAINING, NEW MARKETS
etc, mostly known and mature technologies.

(Sourcing / servicing will be needed).
PPT-15

NEEDS OF FOLLOWERS

Keep up forward movements.
Seeking new opportunities to open up new businesses.

JV/FDI....

Capacity building for leadership roles: management
and workers.

Scanning technology trends in the focus business
areas.

New threats of regulators, competition, standards etc.
Learning to cope with increasing pressures.

Search for new technologies IPR’s etc.

More technology linked business, still mostly known

ones.
PPT-16
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NEEDS OF ASPIRANT LEADERS

e They are very successful followers.

* Desireto jump forward.

« Lots of new technology - linked business searches;
strategies.

» New sources of risk funding.

» Spreading risks.

« Technology Purchases / Joint Partners.

* New ventures into R & D, IPR’s etc.

* TF/TAto be close to cutting edge.

« Strong understanding of IPR: opportunities & threats.

» New Business Strategies.

* New Academic Partnerships.
PPT-17

NEW DETAILS REQURIED

Indian economy has grown much bigger than it was during the Vision 2020
exercises (1994-1995), especially because the post — 1991 liberalisation
removed many administrative fetters imposed earlier on industries, trade and
businesses. Societal aspirations and attitudes have changed, with the
rapidgrowth of middle class.

Therefore the newer foresight exercises will have to take into account newer
details which are given in PPT-18.

DETAILS

« IPR’s, Tax Regimes, Standards, Market threats
and opportunities.

« Personnel capabilities at all levels: Can we do
it alone? What changes to personnel?

e Geopolitical / domestic political uncertainties.

« Civil Society activisms / trends.

e |In case of Govt. fund users trends of “Counter
Bureaucracy” systems : CAG, other hindsight
experts;

PPT-18
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ROLE OF GOVERNMENT

Now a major question will arise whether institutions like TIFAC a Govt funded
institution has still a role to play?

Three major issues (which will emerge as differing view points and some with
shades in between) are listed in PPT-19.

DOES GOVT HAVE ANY ROLE FOR TF / TA/V
TECHNOLOGY INTERMEDIATION IN INDIA?

e One extreme: leave it to market forces !
Let the investors decide!

e Counter Bureaucracy fears lead to
leaving private sector alone or keep
them at arms length.

e Other extreme, we will decide which
research or technology route to take.
Govt. have the best experts and can
balance various pulls & pressures of the
Society.

PPT-19

My own view is that many more TIFAC like institutions which are closely
linked through sharing of information and insights, are required to be
supported by govt: some fully, some with part support and some in
partnership with industry associations, for all sectors of economy and S&T.
Huge back log of the past (especially the mental blocks of key players) can be
cleared speedily only with such institutional T/K intermediation.

LESSONS YET TO LEARN

That brings us to the last PPT-20, that is what are the “lessons yet to learn”

Lessons yet to learn

e How to cut down the Indian time-rate-of-
interaction to say 2 to 3 years and/or build it
into Foresight exercises

* How to factor into TF exercises, the current
additional constraints (recall slide DETAILS)
which were less in (1995).

* How to enable going past the Fragile Ellipse of
ls-

— What policies

— What actions ......
PPT- 20
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It is difficult to find solutions for the items listed in PPT - 20 in a lecture or a
series of lectures, workshops or through desk research. A combination of
these and more importantly “Learning through Experience by actions” are
required, to learn the new lessons and importantly solutions to move forward,
in an informed manner.

Y S Rajan
Completed as an article on 28-12-2013
Former Executive Director TIFAC (1988-2002)
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