A SYSTEMS APPROACH TO
MANAGEMENT OF TECHNOLOGY

By
VINAY KUMAR

A thesis submitted in fulfilment of
the requirements for the Award the
the Degree of Doctor of Philosophy

Department of Management Studies
Indian Institute of Technology, Delhi
Hauz Khas, New Delhi~-110 016
1984



INDIAN INSTITUTE OF TECHNOLOGY, DELHI

{ was e faan )
DEPARTMEMNT OF MAMAGEMENT STUDIES
g1 anm, A faesY-110016

HAUZ KHAS, NEW DELHI-110016

are ;o Zwna), faedt
Grams : TECHNOLOGY, DELHI

AW [Telox : 31-13087 IIT - IN
31-61460 11T - It

FX9 [Phone : 65 63 89, 86 69 79
Ext. 1 4001

B /Fax  : 91-11-6862037
faAi%/Date
THI¥ [Ref. - IITD/DMS/

The thesis entitled "A Systems Approaéh to Management
of Technology", being submitted by Mr. Vinay Kumar to the
Indian Institute of Technology, Delhi for the award of the
degree of Doctor of Philosophy, is a record of bonafide
research work carried out by him. He has worked under my
guidance and supervision and has fulfilled the
requirements for the submission of this thesis which has
attained the standard required for a Ph.D degree of the
Institute. The results presented in this thesis have not
been submitted elsewhere for the award of any degree or

diplonma.

(Prof. SUSHIL) (Prof. D.XK. BANWET)
Caretaker Supervisor Department of Management Studies,
INDIAN INSTITULE OF TECHNOLOGY, DELHI,

NEW DELHI.



ACKNOWLEDGEMENT

I wish to acknowledge my very sincere thanks
to Prof. D.K. Banwet for his valuable guidance,
encouragement and continuous support throughout the
course of this work. It is only due to his 1immense
help, deep involvement and valuable guidance that it

was possible to undertake and complete this work.

I am also indebted to Prof. Sushil who has
given extremely useful guidance and suggestions at
various stages of this study and in its completion. His

help and cooperation has been of immense value.

I also wish to express my gratitude to the
Head of the Department and faculty members of the
Department of Management Studies, IIT, Delhi, for their
very useful suggestions, from time to time, during the

study.

In the course of preparation of this thesis,
I have received assistance from many organisations and
individuals. Even though their contributions to this
thesis have been extremely important but may not be
directly visible. I wish to express my sincere thanks to
each one of them.

— : )
—\/4 -\«\.ﬂu\,’) N U

(VINAY KUMAR)



ABSTRACT

Rapid advances in technology, increasing need of socio-
economic development and the changing economic scenario in the
country in respect of liberalisation and increased national and
international competitiveness are exerting greater pressures on
efficient management of technology, both at the corporate and
national 1levels. This project addresses itself to the issues
involved in managing technology at the national level. While
several measures have been taken by the Government in managing
technology, in the past, but its impact on industry or socio-

economic development has not been very significant.

A detailed review of literature of past and present
strategies has been undertaken. Based on this, a framework for
analysis has been developed and outputs evaluated making
extensive use of output indicators. A specific model expressing
Science and Technology strategy in terms of its commitment, time,
depth and breadth was applied to compare international S & T
strategies as well as its dynamics in India. Study of management
of technology practices in select countries, at the macro level,

has also been undertaken.

This framework suggests a number of areas of
deficiency, notably, absence of suitable 1linkages and

prioritisation of related technologies with socio-economic goals,

(1)



only partial implementation of technology policy and absence of

ja]

use of scientific or operations mnanagement tools. There 1is
lack of inputs on technology management discipline to students,
practicing managers or engineers elther through the education
system or industry run programnes. Contrary to the general
belief that in industrially advanced market dominated economies
the Government has little role to play in technology management,
the analysis suggests, that even in these countries it has a

major role.

Based on these conclusions certain recommendations have

been formulated. These are grouped under the broad categories of

(1) general, (ii) those relating to self development of
technology, (iii) acquisition of technology, (iv) building up
support systems and (v) mechanisms for implementation. An

important recommendation relates to need for systems approach
and scientific methods of managing technology for achieving
higher efficiency. Extensive use should be made of consensus
systems methodologies in framing technology policy, in
establishing linkages and in selection of technologies. A few
examples of their application in actual situations have been
demonstrated. A course on technology management discipline, with
specific areas of coverage, for engineering and management
education system has been designed. Major limitations of study
and future areas of work have been suggested. Some of the
recommendations made in this dissertation have been implemented

or are in the process of implementation, signifying their

relevance and importance.

(ii)
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