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TECHNOLOGY MANAGEMENT AND 
COMPETITIVENESS 

THE CHALLENGE OF INDIA 

PROF. B. M. NAIK 

ABSTRACT 
The author summarizes the need for and il1lportance of technology managel1lent in a 

developing country such as India . He analyses the current situation with respect to tec1mologtj 
in industry and innovation capabilities in higher education institutions. He suggests that 
technology management should be given high priority by government, industry and higher 
education sector so that the country can respond more forcefully and resourcefully to global 
competition. 

INTRODUCTION: 

Today success in the global market 
place means creating and applying new 
knowledge - which is to say new tech­
nology - faster than one's competitors . 
That is the fundamental law in this com­
petitive world. l 

In the present era of globalization 
and liberalization, technology has as­
sumed great importance. It has become 
the 'push' factor in industrial and eco­
nomic progress. Thus the management 
of technology is a key determinant in 
national competitiveness. Solow2 noted 
that the GNP of the USA doubled be­
tween 1909 and 1949, and that 85% of 
the growth was attributable to technol­
ogy change. 

Those nations, organizations and 

individuals exploiting the latest technol­
ogy are likely to win - others may work 
hard, may have essential resources to 
draw on, but will lag behind without 
technological capability and adaptabil­
ity. 

EXTERNAL PRESSURES: 

The Indian industrial environment, 
is currently disrupted due to 
globaliza tion, and is in a critical phase. 
Multinational companies have brought 
more productive technologies and better ' 
management practices. These companies 
have vast financial resources and sell 
their goods and services in the world 
market. They represent severe competi­
tion for Indian companies, many of 
which consequently find themselves in 
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difficulty - some are in crisis, some have 
gone down, and some have merged and 
or have been acquired by foreign com-

'\ 
panies. Representatives of Indian indus-
try such as the Confederation of Indian 
Industry and the Chambers of Com­
merce - have urged the Government to 
give protection to indigenous compa­
nies, Rahul Bajaj,3 however, has argued 
that competition is the best teacher for 
product improvement, cost reduction, 
and higher quality. If Indian industry is 
to become truly competitive internation­
ally, he suggests, liberalization is essen­
tial. What industry needs now is not 
protection but freedom - freedom to take 
decisions in the boardroom and not in 
the corridors of Government. 

FROM SUNSET TO SUNRISE TECH­
NOLOGY: 

The National Council of Applied 
Economic Research, New Delhi,4 has 
published the results of a survey which 
found that of the 657 Indian companies 
in the study sample that started up in 
1997, 56% were manually operated, and 
38.7% were semi-automated. In the same 
period, according to the study, 80% of 
the start-up companies in Japan were 
fully automated and 20% were semi-au­
tomated. 

It seems then that substantial in­
vestment in India is being made in com­
panies which are based on outdated 
technologies and which are therefore 
handicapped from the start. Such com­
panies cannot hope to be competitive on 
a global scale. In the USA, 26% of capital 
investment is in new-technology based 
firms (NTBFs) - in India NTBFs are non­
existent. The likely future well-being of 
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companies can be judged from the level 
of technology business, and this de­
mands the scientific management of 
technology.s 

According to another study,6 the 
annual output of an Indian industrial 
worker is US$1277. The comparative fig­
ure for Japar:t is $57,246. This done not 
mean, of course, that Japanese employ­
ees work twenty times harder than In­
dian employees - the difference relates 
to the use of technology. The economic 
future of a nation now depends on how 
much it uses technology power rather 
than muscle power. 

However, the shift front a low-tech­
nology industrial base is not easy to 
achieve. It presents many critical socio­
logical, political, economic, and techni­
cal problems, as well as resistance from 
trade unions. People must 'unlearn' old 
methods and skills and adapt to new 
techniques and knowledge. Colleges, 
universities and learning centres must 
re-orient themselves, prepare to offer 
courses and to interest people in learn­
ing and in becoming more competent. It 
has been said that 'to cherish traditions, 
old buildings, cultures and graceful life­
styles is a worthy thing, But in the world 
of technology to cling to old outmoded 
methods of manufacturing, old product 
lines, old marketing, old attitudes 
among management and workers is a 
prescription for backwardness.'7 

JOY OF LEARNING STRATEGY FOR 
CHANGE: 

In the past, technology change was 
slow. A production line, once estab­
lished, could be expected to last for 
twenty or thirty years, and products 
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could remain in the market for a ling 
time. The trade or skill which someone 
learned would be enough for his or her 
lifetime, Now, product life has short­
ened dramatically, production lines 
have to be altered frequently, and 
people have to learn continuously. 

Adaptation of new technology can­
not happen without strategic social 
change. Fears of technology lead to hesi­
tation and union resistance - if you 
change slowly you lose to your competi­
tors. Resistance to change is reduced by 
the development of a culture of lifelong 
learning. 

OECD statistics for 190 revealed 
that Europe, USA and japan together 
represented about 80% of global indus­
trial output. The contributory factors to 
this dominance include the continuing 
engineering education policies of the in­
dustrialized nations. Continuing engi­
neering education (CEE) facilitates bet­
ter management of technology adds sig­
nificantly to economic success.s 

ADAPT A TION TO THE ENVIRON­
MENT: 

The animal species which have the 
best change of survival are those which 
are most adaptable to change - not those 
which are the strongest or the most intel­
ligent. This is also true of organizations. 

In an era which is characterized by 
rapid technological change and innova­
tion, Indian industrial development, as 
in the past, continues to depend on im­
ported technology. Technology transfer . 
is often costly and ineffective. The buyers 
often lack of the professional skills and 
technological competence to select tech­
nology that is appropriate to their needs. 

58 

April - 1999 

It tends to be expensive because of ag­
gressive marketing by foreign compa­
nies, especially through tied loan and aid 
programmes of international financial 
agencies. Given the poor exchange rate of 
the rupee, the cost of imported technol­
ogy is inevitably high. In addition, it is 
usually not the latest technology which is 
sold to Indian companies - and this too 
harms their competitiveness in the inter­
national marketplace. 

Past experience in developing coun­
tries in general tells us that the borrowers 
have no bargaining power, because they 
are technologically weak 9 Desai,lO writ­
ing about the absorption of technology 
by Indian ind us try, argues tha t there has 
been little transfer of technology - rather, 
it has mainly been a question of import­
ing machines. Technology absorption 
and improvement hardly happened at all 
because the importing companies lacked 
the technological capabilities and knowl­
edge to achieve those ends, Now that an 
increasing variety of technologies are on 
offer, selection has become s till more 
complex. There is a need for the es tab­
lishment of technology databases at na­
tional and state levels. 

R&D AS THE DRIVING FORCE: 

Thus, given that Indian industry 
now faces global competition, s trategic 
changes are needed in Government, in­
dustry and education. Mind-se ts mLls t 
be changed. The various sectors must 
work together to achieve national com­
petitiveness, Innovation must be the 
driving force behind' development, 

Technology development through 
'Swadeshi' is one option. 'Swadeshi' is an 
Indian word, meaning 'manufactured in-
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digenously' (Videshi' means 'imported'). 
Past experience in India has been that 
imports have far exceeded exports. As a 
result, the balance of payments has con­
sistently adverse. To bridge the gap, a 
drive for self-reliance has been initiated 
both by Government and by non-govern­
mental organizations, such as '5wadeshi 
Munch'. Recognizing the importance of 
science and technology, the Indian Gov­
ernment set up in 1996 a statutory body, 
known as the Technology Development 
Board. The Board includes representa­
tives from industry, government, and 
science. It gives financial grants to re­
searchers to develop new technology. 
This is in addition to the established R & 
D schemes of the Department of Science 
and Technology. The recommendations 
of the Board constitute an intervention in 
the federal budget and commit the Gov­
ernment to provide funds and act accord­
ing to its directives. 

The Government also introduced, 
in 1986, the Venture Capital Fund (VCF), 
which is managed by the Industrial De­
velopment Bank of India. l1 Under this 
scheme, financial organizations, both 
public and private, provide venture 
capital with equity to new start-ups us­
ing innovative technology. The VCF 
scheme is gaining increasing acceptabil­
ity from the. scientific community work­
ing in the Indian Institutes of Technol­
ogy, research laboratories and universi­
ties. It represents another attempt to 
change the mind -set in Indian firms and 
research institutions which has led to a 
neglect of technology development. 

PATENTS AND IPR : 

In many backward regions of India 
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there is no Council for Scientific and In­
dustrial Research (CSIR) laboratory. 
Companies m such regions, further­
more, have almost no R&D. Strategic 
initiatives are needed for these areas -
such as the establishment of technology 
parks, incubator centres, and innovation 
centres . Such initiatives would need to 
be financed - this would have to be done 
partly from Government sources and 
partly through private sources, such as 
bonds and VCF. 

R&D support is essential for the 
sustainable development of industry. In 
a previous publication,I2 I have high­
lighted the importance of matching in­
novation and R&D with the current 
horizontal expansion of industry in In­
dia. There is massive investment in in­
dustry, but no corresponding invest­
ment m technical education and re­
search. However, awareness of this 
problem is increasing and more invest­
ment is now being put into R&D. 

The key to industrial development 
lies in the use of frontline technologies. 
However, knowledgeable individuals 
may be, it is institutions that ultimately 
affect social destiny. Balanced invest­
ment in R&D is necessary to cope with 
the ambitious plans for industrial devel­
opment, In 1950, Professor Terman of 
Stanford University in the USA ob­
served that industry needed access to 
first-class research in order to remain 
competitive.13 He also observed that aca­
demics and researchers need to commer­
cialize the results of their research. 
These observations are now very perti­
nent to the situation in India, where sci­
entists must have access to information 
on patenting and intellectual property 
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rights and must be encouraged to ex­
ploit their innovations. 

INVESTING IN R&D : 

The trend to establish 'research 
companies' in the USA, Germany and 
Japan reflects the realization that it is 
profitable for one organization to do re­
search, obtain a patent, and market the 
technology, Innovation is a wealth-creat­
ing activity. In Lrldia, the government 
too should increase its funding of R&D, 
especially in engineering colleges with 
technology transfer and patent depart­
ments . 

The Government encourages pri­
vate industry to invest more in R&D, 
offering tax concessions. R&D can be a 
provider of 'energy' and profit regard­
less of whether it is done in the public or 
private sector. The results of research 
carried out in the public sector - for ex­
ample, in CSIR labs or higher education 
institutes - can be made generally avail­
able. This is generally not the case with 
private - sector research, which remains 
secret within the company which carried 
it out and is exploited solely by the com­
pany for its own advantage, sometimes 
ignoring potential wider social benefits. 
More investment in the public sector is 
needed in India, especially in universi­
ties and colleges which tend to be more 
productive than CSIR laboratories, Edu­
cation, research and extension are inter­
twined and the combination is a power­
ful one. 

AUTONOMY FOR COLLEGES: 

There are about 300 universities in 
India. Each one of these has around 200 
affiliated colleges. They are comprehen-

60 

April - 1999 

sive universities, with a wide range of 
faculties, covering both science and the 
arts. Universities have academic schools 
on campus which offer Ph.D. and other 
postgraduate courses. The syllabuses 
and examination in all these colleges are 
centralized : students know that their 
teachers have little say in the setting or 
assessment of examinations. They find 
their educa tional material in reference 
books etc. and attendance at formal 
classes is very low. The link between 
students and teachers is thus a very 
weak one. What is taught in universities 
and colleges is not wanted and what is 
wanted is not taught. 

The universities tend to remain de­
tached from the changing indl!strial en­
vironment. Consequently, many edu­
cated people cannot find jobs, and yet 
many employers cannot find people 
with the skills and knowledge they are 
looking for. There is a serious mismatch 
between demand and supply. Rather 
than motivating and preparing their s tu­
dents for the world of work, the univer­
sities have become 'hamstrung' organi­
zations which tend to thwart the poten­
tial of their students. The National Edu­
cation Policy of 1986 gave autonomy to 
colleges to enable them to respond to the 
needs of industry in terms of research, 
training, and technology transfer, How­
ever, progress has been slow. 

CAN INDIAN ACADEMICS PROPEL 
INDUSTRIAL DEVELOPMENT? 

The traditional affiliating system of 
universities and colleges has become a 
problem rather than a solution. It has 
stifled the innovation potential of aca­
demics and the public is unhappy about 
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higher education. Attempts at improve­
ment are being made. The lack of mobil­
ity of Indian academic staff and research 
staff to world-class centres is seen as a 
major problem. Why is India unable to 
upgrade its education system? The cost 
of its mediocrity higher than the cost of 
upgrading. Why do Indian institutes not 
transfer technology to industry through 
the use of patents and intellectual prop­
erty rights ? 

Indian industry, whose develop­
ment has been driven to date by foreign 
collaborators, is seeking help from In­
dian academics. The Confederation of 
Indian Industry (CIT) has appointed 
committees of business leaders to exam­
ine the interface between HEIs and in­
dustry. They are increasing the pressure 
on government to improve the higher 
education system. They are establishing 
world class management schools at 
Hyderabad, the Indian Institute of Tech­
nology at Kharagpur (lIT Kharagpur), 
and lIT Mumbai and are creating chairs 
in various universities. It remains to be 
seen whether Indian HEls can produce 
leaders in technology and industry. 

EXPERIENCE OF IITS : 

The Indian Institutes of Technol­
ogy, which were set up around 1960, 
differ from the universities, they are au­
tonomous . They are single institutions, 
with one campus and a strong research 
base. They are held in high repute and 
attract the best students in the country. 
(The ITTs were initially set up in collabo­
ration with the UK, the USA, Germany 
and the USSR, among other countries .) 

The IITs are successful in providing 
high-quality education and generating 
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new technologies for industry. But there 
are only six of them - too few for a coun­
try size of India. After graduation, many 
students from the IITs leave for the UK 
or the USA, a cause of national concern. 
The infrastructure needed to retain such 
graduates is lacking. Lately, however, 
the IITs have realized the importance of 
such facilities as technology parks and 
innovation centres and have been intro­
ducing them as a matter of urgency. For 
example, lIT Delhi has set up a founda­
tion for innovation and technology 
transfer, and lIT Kharagpur has estab­
lished a science and technology park for 
entrepreneurs. 

However, although the IITs have 
begun to pay more attention to the 
transfer of technology to industry, much 
remains to be done to if the aspirations 
of both students and the business sector 
are to be fulfilled. There is a need to 
develop far greater interaction between 
the IITs and the universities and col­
leges. In this way, the activi ties of IITs 
can inform the establishment in other 
HE Is of effective mechanism for technol­
ogy transfer and the needs education 
system can be more closely linked to the 
needs of industry. The indigenous ex­
pertise which is available within the IITs 
needs to be used more widely. My own 
college has followed this path, and the 
experience has been good : we regularly 
get professors from IITs to teach and to 
advice staff in the management of R&D 
projects . 

RAPID APPLICATION: 

I have underlined elsewhere14 the 
importance for India of universities with 
a technical focus, and I have advocated 

61 



Journal of Engineering Education 

the establishment of separate technical 
universities which would integrate engi­
neering education research and technol­
ogy transfer. Without such a move, in­
dustrial progress will be hindered . The 
agricultural universities in India have 
shown the way through their success in 
alleviating the food problem. Their tech­
nical counterparts are urgently needed 
to make the country more competitive 
industrially. Discussion and debate on 
this issue are currently underway in In­
dia. Some state governments, such as 
Karnataka in 1998, have already gone 
ahead and established a technical uni­
versity. Other states have the matter 
under active consideration and may well 
follow suit. 

In The Competitive Advantage of 
Nations,ls a study of ten developed 
countries, Michael Porter addresses the 
question of why some countries are 
more industrially developed than oth­
ers. He concludes that the technical 
university is a more efficient model, con­
sumes less budget and produces more 
output relevant to industrial needs than 
the broader-base university. The nations 
with more technical universities are also 
the more advanced industrially, This 
model provides a means of involving 
young people in technology develop­
ment and diffusion which leads to rapid 
application. 

INNOVATE OR FALL BEHIND: 

Although at the national level in 
India there is the Council for Scientific 
and Industrial Research, there are no 
equivalents at state level. Because they 
tend to generate employment opportu­
nities, innovation and R&D have an 
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extremely important role to play in the 
alleviation of poverty in the state and 
increasing the standard of living. 

The cOlmtry mus t be able to cope 
with the pace of technology advances: if 
it fails to do so, India may find itself 
permanently left behind and so destined 
to be one of the poorest nations in the 
twenty-first century. The task of raising 
the scientific and technological capabili­
ties of people is crucial and must be di­
rectly addressed by key players in each 
state. The issue cannot be left to lower 
levels, it is only through proper science 
and technology management that com­
panies can achieve high levels of SllC­
cess. 16 They must invest more in R&D 
and learn to harness intellectual capital. 

A BRAVE NEW INDIA? 

In association with the Depart­
ment of Science and Industrial Research 
of the Government of India, the Shri 
Guru Gobind Singhji College of Engi­
neering and Technology a t Nanded held 
a seminar on technology management 
on 16 June 1998. About 100 industrial 
and academic leaders partiCipated. The 
seminar helped to develop an awareness 
in participants from both sectors that 
technology management is crucial for 
economic success and also that they 
need to work more closely together on a 
continuing basis. Similar seminars have 
been and continue to be organized by 
IlT's and by the Indian Institutes of 
Management, located in various parts of 
the Cow1try. The response to the meet­
ings has been promising. In addition, 
technology management courses are 
now being taught at various institutes, 
including the Shri Guru Gobind Singhji 
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College of Engineering and Technology. 
Difficulties in implementation and 

manqgement are bound to arise, and 
these will need to be analysed and 
solved so that the benefits of new 
technologies can be realized. There will 
be need to continuous monitoring to 
check that Indian industry is using new 
technology. Wealth continues to flow 
from developing to developed cOLmtries, 
driven by superior technology manage­
ment, policy and practices, If India is to 
be a technology-oriented nation, it will 
have to develop a culture of science and 
technology development and adopt 
world-class technology policies . If it 
does not do this, the current poor perfor­
mance of industry and the economy will 
simply worsen and more and more in­
digenous businesses will go under. 

In Japan, the Japan Research De­
velopment Corporation provides finance 
to various agencies for innovation. The 
grants are to be refunded only when 
innovation is successful. Similar mea­
sures should be considered for India. 
The creation and development of new 
high-technology firms will be a major 
factor in the emergence of a 'brave new 
India '. 

CONCLUSION: 

Experience throughout the world 
tells us that the use of superior 
technology is the most important ingre­
dient of economic success. It is princi­
pally new technology which provides 
industrial management with the means 
to compete. Government, industry and 
higher education therefore need to inter­
act closely with each other in this respect 
and evolve a strategy of technology 
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management. 
The Indian economy can flourish 

only if there is a culture within the 
country which is favourable to 
innovation and technology transfer. At 
present, political and bureaucratic 
obstacles stand in the way of such an 
environment. The priority given to 
science and technology in the national 
budget, al though increasing, is still far 
from adequate. The prospects for science 
and technology workers in India, and 
the respect w hich they are afforded, are 
comparatively very limited - conse­
quently there is a brain drain to coun­
tries where respect and prospects are 
greater. Research, industry and training 
are isolated from each other - regula­
tions constrain closer links and prevent 
creative talents from developing their 
potential; innovators are seen as a nui­
sance. Venture capi tal for innovation is 
not readily available and there is a fear 
of failing. 

India must learn from the experi­
ence of other countries in setting up 
technology diffusion centres, technology 
parks, and technology incubators. 
Bridges must be built between research­
ers and industrialists. Universities must 
make it part of their mission to provide 
technology managers and industrial 
leaders. 

The management of technology 
should not be left as a 'peripheral' task -
it should become a central element in 
the operations of government, industry 
and higher education institutions. 
India's academic and research institutes 
need to move away from their culture of 
stability and security and encourage 
creativity and risk-taking. Innovation-
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based industrial growth is sustainable 
and thus must be the goal. If the country 
fails to make up lost ground, jobs will 
continue to be lost and the value of the 
rupee will continue to decline. 

The tasks of managing finance, 
materials and personnel are all 
important, but are not in themselves 
enough. The management of technology 
is now the key task for India. Global 
visions and strategies need to be 
adopted. In practical terms a project to 
encourage the formation of new­
technology based firms, especially by 
researchers and engineers in education, 
would be an important national devel­
opment. 

Technology development within 
India is important, but even more 
important is the rapid application of 
new technology, regardless of whether it 
is swadeshi or videshi (indigenous or 
imported). Swadeshi is of course pre­
ferred : it is cheaper, more appropriate 
and user-friendly. But it may be neces­
sary to bring certain new technologies 
from abroad to ensure rapid application 
in indUstry, rather than depending en­
tirely on indigenous technology devel­
opment. 

The Prime Minister of India re­
cently called for 'Jai Vigyan' (,Science 
and Technology - a Winning Strategy)18 
and underlined the need to launch a 
nationwide 'Innovation Movement' . It 
remains to be seen how soon and how 
well the Prime Minister's vision will be 
translated into action. 
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