Science and technology in

D. Dutta Majumder

The author who is the head of the Electronl

and C.

Sciences Department, Indian Statistical Institute, Calcutta, believes
that In any country science and technology policy Is a function of
planning strategies in various sectors of national economy and also

classical mathematilical tools being i

h

dequate, new app may

N

be useful in d with soci

and envi

uncertainties inherent in the situations themselves.

ONB APPROACH is to start with the
assumption that there exists a science and
technology pohcy or any other policy up
to the operational level in a devel
country and then to investigate the socml
political, cultural and other factors that
are crealing obstruction at the application
level. The second approach is to make
an atiempt to evolve a flexible coherent
poliey framework on the existing base
relating national goals, science policy and
technology assessment for the country
co!

‘This article aims at adding a small part,
by following the sccond approach. After
making a brief review of the state of the
art in planping policy formulations, a
fuller understanding of how the science and
technology policy process can be increa-
singly rationalised end how methods for
improving that understanding may be
developed is the crux of the problem.

useful approach
In the opinion of tbe author slmula.-

forecast enviornment in which the plans
were made and optimised no longer bear
any resemblance to the current eaviron-
ment. Even with e data base of compa-
ratively high accuracy the credibility

developing countries

Apart from (hat, in any country science
and technology pollcy is a function of the
pianning sirategics in other sectors of
national economy. In circumstances like
this search for optimal policies becomes
more difficult as onz has 1o take account
of uncertainty factors. Eventually the
search may furn from a concern wilh
exact optimalily to a concern with identi-
fication of policiey which lead to salis-
factory values of the criterion function
and which arc robust against possible mis-

of these models are questionable. At
present our knowledge for rationalising
the formation of national scieace, techno-
logy or any other policy or strategy is in &

inadequate tools

1 venlure 10 suggest that the classi-
cal ical tools are inade-

primitive stage of devel Consi-
derable self-correcting analytical effort
is required before any significant progress
can be made in this respect. Rather
than a direct frontal approach, it is
necessary to work systematically on the
key elements of a policy framework.
In reality decisions for expenditures on
science and technology are normally
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quate and new approaches may be
useful in dealing with socio-economic and
environmental  uncertainties that are
ighzreat in the situations themselves.
The search will bring planoers close to
control engineers to work on the concept
of fuzzy sets! and algorithms, which may
permit solution of approximaiely specified
problems.

The concept of fuzzincss as enunciated
by Professor S. A. Zadeh! has been exten-
ded to algorithms, learning theory, pattera
recognition, probability theory (%48
and decision-making processes. The
theory hes also becn extended to fuzzy
mppmg and control which will be

tion delling is a useful app to
design controls which would tend to
dampen out the undesirable effects of the
environment. Without formulating a
model as a forecasting tool, as is usually
done, the outline of models should be
used as a test bed on which the eﬂ'ecls of
possible present and future

made piccemeal and then added upto a
fashion of total budget at the institutional

P to the study of social and
toonomc systems, and control systems

departmental and national level. The
process is dominated by subjective,
political, jurisdictional and historical
factors, and somelimes, may bec, by

could be projected and long term dyoa-
mics of contributing factors and their
control policies studied.

Partly because short term economic
statistics and other relevant  information
base of developm; countries ere not

ilabk or pace models
of these symms or economics &re made
obsolete shorily after publi a8 the

y of goals-means
relatiopships.

The effects of scicace depead on its
use, and are determinate onmly to the
extent that content predetermines use.
Technology it another maiter.  Techno-
fogy is science plus purpose.  Science
and techaology are both option genera-
ting processes; it is only the application
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of lechnology that is option choosing.
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of pletely  specified p

Many famous economists rightly confine
their studies to trends or abstract models
and avoid using exact mathematical
descriptions. On th: other hand coatrol
engineers tood to lreat their mathematical
models of physical systems as exact and
precise, though they know that the models
are peither. The present author suggests in
both cages to have computer simulation
methods using fuzzy matbematics or any
other similar approaches, which represent
exactly the inexact state of knowledge.
In this way our highly pluralistic and
decentralised  civilization may be pro-
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