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PROF. S. DHAWAN

GOVERNMENT OF INDIA

DEPARTMENT OF SPACE
ISRO HEADQUARTERS
CAUVERY BHAVAN DISTRICT OFFICE ROAD
'BANGALORE 560009 INDIA
TELEGRAM : !SRO TELEX : 043-499 ; 043-326
TELEPHONE : 27371 EXTENSION : 233Farha aA

SC/CH/C. 9/96
CHAIRMAN

12 June 1980

Dear Siddhartha,.

At the request of the Prime Minister, Prof, Nurul Hasan,
Vice-President, CSIR has requested for a meeting with a
select group of Scientists and Engineers from Indian Institute
of Science and Indian Space Research Organisation. This
meeting will take place on Monday, 30 June 1980 at the Indian
Institute of Science in the Council Chamber (first floor)
starting at 10.30 a.m. and is expected to last most part of
the day with a break for lunch at the IISc Guest House.

2. As far as I know, the purpose of the meeting is to
have informal discussions with a range of Scientists and
Engineers who are currently involved in scientific research
and technological activity for' strengthening science and
technology effort. I have requested Prof. Nurul Hasan for a
brief on the items which may come up for discussion and will
pass it on to you for information.

3. May I request you to be in Bangalore on 30 June for
the discussion,

With regards,

Yours sincerely,

Dr. V.-Siddhdrtha

Ba alore. 560 009.
O

INDIAN SPACE RESEARCH ORGANISATION (ISRO)



COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
Rafi Marg

New Dethi-110001

Professor S.Nurul Hasan

Vice-President June 17, 1 980

Dear pr, Siddhartha,

a The Planning Commission has initiated necessary steps towards the prepara-
tion of the Plan Frame for the Sixth Five-Year Plan (1980-85). The exercise is
scheduled to be completed by July end. The present Government is deeply aware
of great potential of science and technology as a force for economic and social
change and is committed to giving S & T a meaningful place in its Plan formulation.
In the Plan Frame both the broad policies as well as indication of the resources
for the different areas of thrust in R&D and the total quantum of resources required
will have to be covered. The policies are to cover: the support to universities,

a> sciences, generation of new technologies, challenges of high technology; need of
financial institutions to support R&D and its utilisation; import of technology and
its assimilation and development; R&D management; particular problems of
human productivity (including the development of supporting staff); linkages between
R&D and economic ministries and public sector undertakings; questions of value of
system, and the problems of returns from R&D and other connected problems,

nstitutions of technical education, including education af levels; fun

rese specially in areas like biology, mathematics, electronics and earth

2. The areas of thrust in R&D are to cover short range and immediate problems
which require S&T inputs for their solutions including the increase in operational
efficiency of the production system, meeting the needs of people in specific areas
and uplift of those who have not benefited from development so far; and also cover
long range problems, so that in five to ten years new technologies are available to

~ meet.the type of problems we are then likely to face. The necessary priority

"@
.. to be worked out, with a proper balance between the short and long range

Objectives.
i

3. The Prime Minister has desired that I should hold consultations with
scientists and engineers in different parts of the country to ascertain their vie ws
on the S&T component of the Plan, the magnitude of investment, priorities in
different jfields of specialisation including relative priority to be given to education
in science andtechnology. Your ideas and experience would help us in arriving
at, meaningful conclusions and to make recommendations to the Planning Commis-
sion in the areas briefly indicated before. It may be worthwhile that in the

vamf\ CFQUESe of discussions, we identify major areas of inter-disciplinary and inter-
agency research programmes in fields suchas energy, reproductive biology for

.-.population stabilization, transport, S&T manpower utilisation, water management,
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natural resources (exploration and utilisation), environment including water and
air pollution etc. Further these discussions could also suggest means through
which the climate for R&D is generated and improved, its utilisation enhanced,
the culture of science is promoted and the value system changed to enhance the
prestige of creative work and service to the people. The more concrete and
result oriented that we can make these discussions, the more relevant and
worthwhile will be the Plan frame that we generate.

4. Iam writing this to request you kindly to give some thought to this matter
and to request you to participate in an informal consultation meeting which Iam
holding on June. 30, 1980 at 10.30 A.M. in the Iisc, conference room,luneh and I would beBengalore «Ihe meeting would be followed by
happy if you could join me to the same,

5. I hope you would be kind enough to excuse me for the short notice for this
meeting, and would be grateful for your participation and appreciate an early
confirmation to this effect.

With kind regards,

Yours sincerely,

(Ss. NUBUL HASAN)
Dr. V. Siddhartha,
ISRO Headquarters,The Indian Space Research Organisation,Bangalore - 560009,
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Professor S.Nurul Hasan

Vice-President

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
Rafi Marg

New Delhi-110001

June 17, 1980

Dear Mr. Rajan,

The Planning Commission has initiated necessary steps towards the prepara-
tion of the Plan Frame for the Sixth Five-Year Plan (1980-85). The exercise is
scheduled to be completed by July end. The present Government is deeply aware
of great potential of science and technology as a force for economic and social
change and is committed to giving S & T a meaningful place in its Plan formulation.
In the Plan Frame both the broad policies as well as indication of the resources
for the different areas of thrust in R&D and the total quantum of resources required
will have to be covered. The policies are to cover: the support to universities,
institutions of technical education, including education at all levels; fundamental
research specially in areas like biology, mathematics, electronics and earth
sciences, generation of new technologies, challenges of high technology; need of
financial institutions to support R&D and its utilisation; import of technology and

Human productivity (including£ the development osupporting staff); linkages between
R&D and economic ministries and public sector undertakings; questions of value of

its assim ilation and development; R&D management; paticular problems o

ystem, and the problems of returns from R&D and other connected problems,

2. The areas of thrust in R&D are to cover short range and immediate problems
which require S&T inputs for their solutions including the increase in operational
efficiency of the production system, meeting the needs of people in specific areas
and uplift of those who have not benefited from development so far; and also cover

w technologies are available tolong ran e roblem so that in five to te
meet the type of problems we are then likely to face. The necessary priority
areas are to be worked out, with a proper balance between the short and long range
objectives.

3. The Prime Minister has desired that I should hold consultations with
scientists and engineers in different parts of the country to ascertain their views
onthe S&T component of the Plan, the magnitude of investment, priorities in
different fields of specialisation including relative priority to be given to education
in science and technology. Your ideas and experience would help us in arriving
at meaningful conclusions and to make recommendations to the Planning Commis-
sion in the areas briefly indicated before. It may be worthwhile that in the
course of discussions, we identify major areas of inter-disciplinary and inter-
agency research programmes in fields such as energy, reproductive biology for
population stabilization, transport, S&T manpower utilisation, water management,
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atural resources (exploration and utilisation), environment including water and
air pollution etc. Further these discussions could also suggest means through
which the climate for R&D is generated and improved, its utilisation enhanced,
the culture of science is promoted and the value system changed to enhance the
prestige of creative work and service tothe people. The more concrete and
result oriented that we can make these discussions, the more relevant and
worthwhile will be the Plan frame that we generate.

4. Iam writing this to request you kindly to give some thought to this matter
and to request you to participate in an informal consultation meeting which Iam
holding on June 30, 1980 at 10.30 A.M. in the IISC, conférence room,

happy if you could join ne to the same,
Bangalore.The meeting would be followed by lunch and I would be

5. I hope you would be kind enough to excuse me for the short notice for this
meeting, and would be grateful for your participation and appreciate an early
confirmation to this effect.

With kind regards,

Yours sincerely,

(S. NUR HASAN)
Mr. Y.S. Rajan,
ISRO Headquarters,
The Indian Space Research Organisation,
Bangalore - 560009.
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ON THE METHODOLOGY OF PREPARING A SCIENCE
AND TECHNOLOGY PLAN FOR KARNATAKA

1. Introduction:

There is as yet no tried and tested methodology for
preparing a Science & Technology Plan for a state. Even at
the national level, the NCST's plan did not involve an
integration with the national Socio-economic plan. Hence,
the methodology for Preparing a S&T plan for Karnataka has
to be evolved by discussion and trial, It seems clear,
however, that Karnataka's Science. & Technology plan must:
(a) avoid, unless deliberately desired, duplication of

the national Science and Technology Plan;
(b) serve, at the same time, the basic objectives of

Karnataka's Socio-economic plan; and
(c) work towards the effective utilisation of science &

technology to satisfy the basic needs of the People
of Karnataka,

Co Scope of a State S&T Plan:

It is recognised here that while a S&T Plan subsumes
a R&D plan, the scope of the S&T Plan must be much larger.
The formulation of a S&T Plan, and its relationship with
socio~economic plans, are indicated in the accompany ing
diagrams The non-R&D elements which fall Within the scope
of a S&T Plan are described briefly below:

Cole State-of-the-art studies to support rational
choice of technology and to identify areas in
which development is needed,
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Qe Identification of existing S&T infrastructure
(laboratories, institutions, test facilities etc)

2.

and intellectual resources in the state; identifi-
cation of new skills/expertise required. (Manpower
planning for scientific and technical personnel),

Code Software studies to identify improvements in relevant
organisations and institutions; identification of
constraints to the effective utilisation of
technology and suitable policy measures to overcome @such constraints,

ced, Development of an information base and suitable
Organisation Structures for documentation and
dissemination of technical information.
Demonstration projects, pilot plant studies and
-pokicy research-related to~imptementation.

2.6, Promotion of scientific temper and popularisation
of science, development of mechanisms for active
interaction within the scientific community,
including social scientists, and creation of a

Scientific movement.

So Relationship between a S&T Plan and the State's sacio~
economic plans:

~

301. Some relevant features of socio-economic planning:
(a) Time horizons: Socio~economic plans are normally
prepared for three different time horizons, namely,one year (Annual Plan), five years (Five Year Plans)and 15-20 years (Perspective Plan). The concern of
Perspective Plan is to define an overall path for
development in terms of broad macro-economic
aggregates such as levels of investment, savings and
consumption, Five Year Plans are more specificand are mainly concerned with inter-sectoral alloca-
tions, while Annual Plans Specify budgetary allocationsfor individual schemes and projects within each sectcr,
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(b) Planning Process: Annual Plans are prepared bythe Planning Department on the basis of plans prepared
by the various departments, Plan targets and outlaysfor individual departments are modified throughdiscussions between the Planning Department and thevarious departments, Subsequently, the Annual-Plansare finalised by a process of summation.
(c) Restriction to department's awareness ofavailable technologies: Departmental plans, which
embody specific projects and schemes, are based anthe department's awareness of available technologies.Thus, even if there are technologies available, butof which the department is not aware, such techno-logies are not considered, Similarly, if there are
technologies which sare emerging but the departmentsare not aware of the development and its likelytime schedule, such technologies are also notreckoned with,
(d) Restriction to needs which fall under jurisdictionof departments: If there are people's needs

Jurisdiction of some department or other, they danot come into the plans until the jurisdiction isassigned,

GeGs cooking fuel) which do not come under the

(e) Gestation Time of projects: Projects included inthe plans have gestation times which run into years.
Some features of S&T Plans:
(a) Relationship to needs: If R&D units in E,S&T(Educational, Scientific anc Technological)institutions are not Organizationally linked tousers of R&D (industries, farms, departments, peopleetc), as is generally the case, the S&T programmeproposed by these R&D units may not have anyrelationship to needs,
(b) Identification of programmes and priorities:The most important aspect of S&T planning is themechanism ifor identifying programmes and projectsand the associated priorities, The standardmechanisms are (i) proposals from R&D units, (butthese may not be need~based), (ii) requests fromuser departments, industries, etc (but these may notshow full awareness of technical possibilities),and (iii) reports of panels, expert committees, etc(but these suffer from the well-known defects ofhierarchy, patronage, biases. in the composition ofpanels and expert committees),
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(c) Gestation times R&D projects show a distributionof gestation times, such that, on the average, the
output of a S&T plan emérdges only about 3 yearsafter initiation of S&T plan, In addition, some

few others may take 5-10 years,
Projects bear fruit in one or two years, and a

(d) Uncertainty element: S&T planning is planning.For creativity and innovation, and thereforeinvolves uncertainty,

3.3. Linkage between socio-economic plans and S&T Plans:
Although a state S&T plan must serve the objectives @of the state's socio-economic plan, it is felt
that it would not be either feasible or advisable
to have a one-is-to-one correspondence between
the two plans. A number of reasons underlie this
opinion and are briefly summarised here:

distribution of gestation times, the linkages
S&T plan show a(a) Since the. outputs of a

With socio-economic plans would depend on specificprojects,
(b) The level of investment envisaged in socio-econonPlans for a particular sector need not necessarilyreflect the importance of that sector from theperspective of a S&T Plan, Thus, the investment

undertakens but the potential for improvements maybe much greater in the latter,

in the power sector may be very large compared tosmall-scale industries due ta the nature of projects

(c) As observed Carlier, socio-economic plans embodyonly those technologies which are well-known to
government departments, On the other hand, theconcern of a S&T plan must be necessarily largerSince S&T planning is planning for creativity and+innovation

In other words, a S&T plan should not be tied to a
specific socjio~economic plan. What is more important is that the
broad socio-economic approach and perspective should be common for
both the planse. Such an adproach could be derived from a scrutinyof past socio-economic plans (Five Year Plans and Perspective Plans°
and by an exchange of Views between planners and scientists,
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Specific linkages between the S&T Plan and the SE Planwould depend on the gestation periods of specific projects.Thus, it may be possible that many software projects, suchas studies on choice of technology, couid form inputs toannual plans in the next time period, while long-term policyStudies with a horizon of 20 years or more could influence:perspective socio-economic plans, Similarly, SE plans couldbe disaggregated into sectors/units of study which when
Subjected to scientific evaluation, would provide inputs toa S&T Plan,

What is being suggested here is a two-way linkagebetween S&T plans and SE Plans leading to a resonance between thetwoe Such a relationship is possible only when the S&T planis not tied to and derived mechanically from a speaific SE plan,
4. Formulation of the S&T-Plan:

A S&T plan may be considered as an assemblage ofprojects and programmes for various sectors/areas/basic needs.As mentioned earlier, a S&T plan includes projects involvingconventional R&D as well as a non-R&D component. The problemof formulating a S&T plan is precisely the problem of identifyingand, if necessary, selecting projects (soth R&D and non-RaD),The following sections outline a suggested methodology forformulating a S&T plan.

Sele Identification of projects: Identification of theVarious projects in the different sectors is theFirst step in the formulation of the plan. -OneCrucial problem in S&T planning is the mechanism for
Pormulating these component Programmes. It is vital
incconsidering this prablem to appreciate that the
Following aspects are involved in formulating a S&T
Programme for a particular sector/area/basic need:
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(a) well-defined objectives of the S&T/R&D programme,

(b) a precise understanding of the needs/requirements,
(c) a clear picture of the resources and constraints

(economic, social),
(d) a definition of the criteria to be satisfied by

a technology before it is considered as
acceptable,

(e) an identification of all the svailable and
realisable technologies which are candidates
for acceptability.

In view of the limitations of the three conventional @
inechanisms (viz proposals from R&D units, requests from users
and reports of expert panels), it is proposed to adopt the
seminar/symposium approach which has been tried by the KSCST
in formulating its R&D programmes for the areas of Rural
Housing and of Energy Planning. This approach involves the
organisation of a seminar/symposium ona. specific subject/area/
sector/basic need, involving the presentation of papers by
planners (eg. from the Planning Department), users (e.g. govt.
departments, industrialists, farmers) and R&D scientists and
engineers, The papers must have three main emphasis: (1) defining
the needs, (2) reviewing the available and realisable technolo-
gies and (3) identifying the main probl3ms. A breakdown of the 0
problem areas would identify (a) the relevant R&D gaps ar
relevant P&D' potential and (b) the linkage between different
R&D or problem areas, It is expected that, by and
large, the non-R&D components of the S&T Plan could also be
identified .y the same approach as suggested above for R&D

projects, Snecifically, these components may be considered in
three categories:
a) problems re ated to S&T infrastryéture,; including information

and manpowes; (2,2, 2,4)
b) problems related to promotion of scientific temper (2.6) ancte

c) problems related to improving the effective utilisation of
technology 2.1, 2.3, & 2,5),
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Of the above, it would be logical to consider category
(c) along with the relevant R&D sector when a seminar is
Organised for that sector. To illustrate, some of the
problems identified at the seminar on Energy include
optimisation of source~mix, energy forecasting, input-output
analysis of energy, environmental impact of energy systems etc.
The other two categories cannot be combined easily with
individual sectorSand it would be necessary to organise
separate seminars to account for them, .

As discussed earlier, the S&T plan should be

consistent with the socio~economic Scenario as envisaged in
the perspective Plan. Thus the objectives for each
sectoral programme would be derived from the broad targets
and directions set out in the Perspective Plan. At the
same time, the need-baséd approach should govern the
identification of relevant projects, Defining the felt needs
of society at large and ordering these hierarchically
according to their relative importance could help ina
normative determination of the particular needs to be

satisfied and the extent of satisfaction of the same. In
order to cope with the enormous variety of needs, problem
areas, projects and Sectors, it may be worthwhile to adopt
the ABC approach at this initial stage itself, This would
result in a consideration of sectors/problem areas ina
phased manner according to their importance. This initial
ABC classification and selection would identify those
important sectors/problem areas that could be taken up in
the first phase of the S&T plan. Sttch an approach would
increase the effectiveness of S&T programme formulation.
For example, it may be necessary to introduce an important
canstraint, viz to eliminate those R&D problems which are of
national importance and thus best left to other appropriate
agencies,
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The problems which emerge From the papers must be

collected and integrated into a coherent S&T programme
which must be placed before the seminar/symposium and
discussed and adapted by it.

The above mechanism not only exposes the ideas and

suggestions to open, free and frank discussion, but increases
the number of people involved in the formulation of a R&D

ie. from sbout-10 in anprogramme by a factor of about 20, @
Expert Panel to about 200 seminar participants. If necessary,
the R&D programme thus arrived at can.be further circulated
for comments to a wider and/or more expert audience.

4.2. Evaluation and selection of the projects: It is
expected that the operating constraint on the number of
prajects would be the availability -of --institutional resources
and infrastructure (including scientific manpower) rather
than funds. These constraints would have to be explicitly
Laken into account. In the face of such constraints, it would
not be necessary to employ a quantitative methodology for.

project selection. It would be sufficient if a set of
criteria is developed, A bank of projects, generated as
sutlined in the previous section, would then be tested
according to the criteria. Tne projects which are found
to be "eligible" after such a scrutiny could then be grouped
according to subject/priority within each sector for
purposes of funding.

~o00-
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