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Development and transfer of
advanced technology

The paradigm of equal partnership
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Technology transfer has traditionally been viewed as a ‘donor-recipient’ relation-
ship. But in a business scenario characterized by liberalization, privatization and
globalization, a new paradigm based on equal partnership is emerging. In this arti-
cle we examine two contrasting case studies - one a successful and the other an
unsuccessful case of technology transfer - against the frameworks of the old and
new paradigms. In so doing we identify a few factors that contribute to the success-
ful implementation of a technology transfer initiative. Many of these factors belong
to the ‘equal partnership’ paradigm. While technology flow need not always be in
two directions, the benefit flow in successful transfer is most likely to be two-way.

Mr. Mathew J. Manimala
Professor of Organizational
Behaviour and
Jamuna Raghavan Chair
Professor of Entrepreneurship

Mr. Raju Thomas K
Project Consultant
Indian Institute of Management
Bannerghatta Road,
Bangalore 560 076, India
Tel: (O) (+91-80) 2699 3107
(R) (+91-80) 2699 3109
(+91-80) 2658 2450
Fax: (+91-80) 2658 4050
E-mail: manimala@iimb.ernet.in

Introduction
echnology is increasingly being
I recognized as the main vehicle
of growth, and hence the subject
of international technology transfer has
become the focal point of the socio-
political and economic activities of na-
tion states. International technology
transfer, though traditionally seen as a
"donor-beneficiary’ transaction, is now
being recognized as a win-win trans-
action for both partners, because the
technology developers can derive
greater commercial benefits by dissem-
inating their technologies to other parts
of the world and the non-developers

(recipients) can use such proven tech-
nologies for furthering their own eco-
nomic development.

But the perception of mutual ben-
efit alone does not mitigate the issues
involved in international technology
transfer, because the commercial in-
terests of the parties, coupled with the
complexities of the transfer process,
give rise to a host of issues specific to
each project. These are aggravated by
the different conditions of the nation in
which the new technology is devel-
oped and of the nation to which it is
transferred. The absence of an estab-
lished transfer process, or rather the
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non-availability of universally accept-
able principles or processes of tech-
nology transfer, coupled with social,
political, cultural and economic differ-
ences, make international technology
transfer all the more complicated.

Yet the fact that the economic de-
velopment of a large number of coun-
tries depends on the transfer of tech-
nology makes it necessary for those
involved in such projects to understand
what factors contribute to success. This
is a need for the transferor too, as, suc-
cess in technology transfer would lead
to wider acceptance of the technology,
which is not only a source of larger rev-
enues but also of further innovations
on either side, with beneficial conse-
quences to both.

Prior studies

For a developing country like India, the
policies of economic liberalization with-
in the country - with its natural conse-
quences of privatization and globaliza-
tion - have created unprecedented
business opportunities, especially to
leverage on emerging technologies.
Taking advantage of such opportuni-
ties is largely a function of the ability of
the country’s economic factors that en-
able it to participate in international
technology transfer, not only as trans-
ferees but also as transferors.

In a larger economic context, it is
an established fact that technology is
the key for the economic growth of a
nation.! It is prudent for any develop-
ing economy to avail of technologies
that are already developed and tested
for functionality, because developing
a new technology often requires very
heavy investments as well as trained
manpower, which therefore may not
make it a viable proposition.

It is a known fact that the devel-
oped nations have reached their cur-
rent stage of economic prosperity by
leveraging on technology. A global sur-
vey will clearly show that it is not a lack
of technology but a lack of appropriate
systems and methods of technology
transfer that keeps the world divided in
terms of economic prosperity. As the
indigenous technological capabilities
of developing countries are weak (by
default), they have to import technolo-
gy internationally. Research has shown
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that, in doing so, a number of obsta-
cles might render the technology ac-
quisition process less effective, or a
failure economically and/or technical-
ly.2 The accepted strategy for medium-
and large-scale industries in less de-
veloped countries (LDCs) is to build
new technological capabilities based
on technology transfer with the aim of
achieving competitiveness in interna-
tional markets.® Companies in indus-
trialized nations find it cost-effective to
develop a global supplier network by
subcontracting specific tasks to parties
in industrializing countries, which
makes technology transfer inevitable.*

For the transferors too, especially
for large global companies, technolo-
gy transfer is an established mecha-
nism to consolidate and expand their
market to gain competitive advantage,
especially through joint ventures, and
to popularize their technologies, but the
success of such projects depends on
the nature of their relationship with their
partners, which in turn is determined
by several other variables.®

While technology transfer has
now become a globally accepted busi-
ness practice, there are misconceptions
in some quarters, especially in devel-
oping countries, that it is a one-time
affair. However, as the business sce-
nario changes rapidly, one cannot af-
ford to treat technology transfer as a
one-time affair, but as a continuous
process in the organization because
this is the only way to keep the busi-
ness robust. A study® has found that
the rapid globalization of knowledge
production and knowledge sharing has
increased the significance of technol-
ogy transfer to developing countries as
a potential mechanism for achieving
competitiveness through learning and
innovation.

But technology transfer, as a sub-
ject of study under the newer paradigm
of equal partnership is still in its infan-
cy and hence new research initiatives
in this field, particularly in the context
of developing nations, will be useful.

Given the inherent complexity of
the subject, it is not surprising that the
findings, conclusions and assertions of
what we know about international tech-
nology transfer are fragmented along
various specialties.” A survey of exist-
ing literature on technology transfer

reveals that most of the studies focus
on broad issues and general factors,
namely, the role of the transferor’s
economy®91011: the nature and pricing
of technology by suppliers'?*3; the gen-
eral capabilities of the transferee'#;
motivators for importing technology?®s;
models of technology transfer'¢; public
policy of the host country?7:1819.20.21: the
bargaining power of the two contract-
ing parties?’; social factors, such as re-
ligious and language similarities?®; and
so on.

In short, it is evident from the ex-
isting literature that there are few or no
studies that have investigated and an-
alyzed process-specific issues impact-
ing the success of technology transfer.

The present study identifies a few
of these specific issues affecting the
technology transfer process, in partic-
ular using two contrasting case stud-
ies, with a view to assessing their im-
pact on the success of the technology
transfer initiative.

Methodology

The two case studies were selected
from a set of cases, prepared as part of
a larger research project on technolo-
gy transfer. The contrasting cases pro-
vide the control data required to
strengthen the conclusions. One case
is based on a successful, and the oth-
er on an unsuccessful, experience of
international technology transfer. Fur-
ther, to comply with the size specifica-
tions of this article, we have substan-
tially abridged the cases.

Case A is based on a technology
transfer project, where there is a two-
way transfer, from a developed nation
(USA) to a developing nation (India) in
the initial stage and then in the reverse
direction in the second stage. In Case-
B, on the other hand the transfer is uni-
directional from a developed nation
(Germany) to a developing nation (In-
dia). In both cases, the technologies
under study have proved their opera-
tional and commercial viability in their
respective nations of origin.

One limitation of this study is that
the cases have been developed on the
basis of data collected only from one
party to the technology transfer, that is,
the transferee-transferor in Case-A
and the transferee in Case-B. But, in
both the cases we have found that the
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respondents took a realistic approach
in analyzing their technology transfer
projects. To put it in the words of one of
the respondents, “technology transfer
is a continuous process and we need
to be realistic in analyzing and evalu-
ating each project, because it is in our
business interest that we learn the strat-
egies of making technology transfer a
successful organizational practice at
the earliest”. Helped by the realistic at-
titudes of the project personnel, our
investigation has brought out reason-
ably objective and reliable data about
the two cases.

Case A

IT outsourcing is now an established
business practice and many Indian
companies are moving up fast in their
value chain by developing capabilities
to provide services in the high technol-
ogy segment. One of the major activi-
ties in this process is to develop cus-
tomized technologies and transfer them
to prospective clients. To put it in the
words of a senior executive of an IT
company in Bangalore, “as far as we
are concerned, technology transfer
constitutes the core of our activities,
and transfer of technology is a contin-
uous affair for us”.

In the case under discussion, the
company was given the mandate to
develop, transfer and maintain an ele-
ment of NextGen network technology
for a telecom client. The nature of work
was highly complex, involving a large
code base, interfaces with different
technologies and the handling of com-
plex pieces of equipment. As the project
mandate was to develop a part of a
huge integrated system, the technolo-
gy transfer in this case was a two-way
process, which meant that the client
had to transfer certain technologies to
the vendor company so that the latter
would understand the whole system;
and the vendor would develop a part
of the technology, which would then be
transferred and integrated with the
whole.

According to a Vice President of
the vendor company, the foundation of
such a two-way transfer of technology
is mutual trust, especially the trust of
the client in the company that their in-
tellectual property rights (IPRs) would
be protected. Also, the issue as to who

(the client or the company who actual-
ly developed it) would hold the IPR of
the newly developed technology is a
matter of interest and concern for both
the parties.

The transfer process and the dif-
ferent stages of its implementation are
briefly described below with a view to
bringing out the issues that need to be
addressed at each stage.

Initiating the transfer process

This initial stage had five major activi-
ties, namely (i) the formation of a spe-
cial cell or team for transfer of the tech-
nology; (ii) the preparation of a feasi-
bility study and risk analysis; (iii) the
setting of a quantified objective; (iv) the
signing of the contract; and (v) the prep-
aration of a detailed plan.

The formation of a special cell or
team within the company to oversee
the entire transfer activity was the first
step in the process. The main task of
the new cell was to interact with the
personnel of the client on a regular
basis regarding the project so that, over
a period of time, the company's staff
and the client's staff would function like
one team. This would help in reducing
communication gaps to a minimum. “In-
formation technology has made it pos-
sible to carry out technology transfer
from a distance,” says one of the lead
members of the project, “but its suc-
cess depends on the effectiveness of
communication between the parties
involved.” Another major outcome of
this special cell-based interaction with
the client was that it helped develop
mutual trust between the parties.

In the second activity, namely, fea-
sibility study and risk analysis, the ad-
equacy of expertise and resources of
the company to execute the project was
examined. Another major aspect as-
sessed in this activity was the level of
participation expected from the client,
in terms of both knowledge and equip-
ment components of the technology.
During the feasibility study, all the ar-
eas of possible risk were identified so
that adequate precautions could be
taken and provisions made in the con-
tract as well as the action plan.

The next activity in the first stage
was to quantify the objectives of the
transfer, that is, to specify the result to
be achieved at different phases of the

project. In other words, one has to spec-
ify the transfer targets to be achieved
by different milestones and be clear
about what will be transferred and what
will not.

This was followed by the most im-
portant activity of the transfer in its initi-
ation stage, namely, the framing of the
contract. Structuring and inking a suit-
able contract for technology transfer is
an art. According to a senior execu-
tive, it is the most difficult part of the
project because it is nearly impossible
to decide as to what should be speci-
fied and what need not, especially in
the interest of protecting the IP embed-
ded in the technology. Though the con-
tent of technology transfer is expected
to be specified in the formal contract
with the client, there will always be
something unwritten that the parties
understand and accept as part of an
informal contract.

The last activity of the initiation
stage was the preparation of the de-
tailed plan for technology transfer. The
detailed plan included key milestones,
criteria for milestone completion, re-
sources (people, equipment, etc.) re-
quired for each milestone, training to
be provided by the transferor and trans-
feree, tasks to be performed by the
transferor and transferee, etc. Howev-
er, “a detailed plan is never detailed
enough and so we should allow some
room for flexibility”, commented the
project manager.

Creating transfer readiness
The second stage was preparing the
company for technology transfer in
terms of making the resources avail-
able, assessing training needs and
conducting training, identifying opera-
tional tasks and assigning these to the
right people, and so on. Technological
knowledge and people resources for
its implementation together constitute
the critical factor that determines the
success of technology transfer.
Preparing the people was obvi-
ously an in-house activity of the com-
pany. Training was a major tool to pre-
pare the staff for the implementation of
the project. In addition, there were oth-
er activities, like visits by both the parties,
communication with each other on a day-
to-day basis, surveys, conferences,
video conferencing, etc. Such training
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programmes were aimed at enabling
the personnel connected with the
project to handle each new situation in
terms of the new technology, people
and culture. “Project-specific training
should focus especially on the intrica-
cies of communication”, said one of the
executives of the company.

The last two activities of this stage
consisted of splitting the entire work
into several operational tasks with
quantifiable targets, so that the differ-
ent tasks could be distributed among
the different categories of personnel in
the project. Along with the task distri-
bution, tracking systems were also es-
tablished by way of weekly meetings
and reviews to assess the progress of
the work. While fixing the responsibili-
ties of each individual, special care was
taken to create a reporting system so
as to monitor the activities by focusing
them on the common objective of the
project.

Developing the technology

for transfer

The development of the new technolo-
gy (devices with embedded software)
was the most time-consuming phase
of this technology transfer case. Though
this was an internal activity of the ven-
dor company, constant communication
with experts at the transferee compa-
ny was essential to keep the work on
track. According to one of the project
managers, “the success of developing
a customized technology for the client
was ensured by involving the client in
the entire processes of such develop-
ment”.

The development of technology
started with the overall designing of the
device and the software structure to be
embedded in the device. These two
activities were carried out separately
by groups having the respective spe-
cializations. The entire work was divid-
ed into units, clearly specifying techni-
cal and functional specifications to be
achieved. Thereafter, each unit of work
was allotted to teams for coding, at the
end of which process, each unit was
tested to ensure its correct functioning.
This was followed by system testing,
where fully developed software was
loaded on the device to find out wheth-
er it was producing the desired results.
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The next stage was the system
integration testing, which was to en-
sure that the device embedded with the
software was working in synchrony
with other interfacing technologies. The
final activity in this phase was a ‘user
acceptance test’, which was conduct-
ed at the client's site, and the technolo-
gy development phase ended with the
client's approval that the technology
was ready for transfer.

Installing the new technology
at the client's site
In this stage the technology developed
for transfer was delivered and made
operational at the client's site. “Tech-
nology delivery and its operationaliza-
tion at the client's site were the actual
content of the work,” said one of the
senior executives of the company, ex-
plaining the key factors contributing to
the success of this stage of technology
transfer. “In this phase nothing can re-
place the face-to-face contact between
the personnel at client's site and us.”
This aspect of face-to-face inter-
action was all the more important for
this project because the new technol-
ogy from the company had to be inte-
grated with the existing technology at
the client's site. The crucial activity in
this phase was assessing the results
of implementing the new technology
at the client's site to find out whether
the objectives were achieved or not. In
this stage both the company person-
nel and the client's personnel worked
together as a single team.

Monitoring transfer and signing off
The technology transfer was not con-
sidered by the partners to be complet-
ed just by transferring technology and
installing it at the client's site. It had
another important stage, where the
performance of the new technology at
the new place was monitored and mea-
sured. The final results were assessed
for their conformity with the established
objectives of the project.

The performance of the new tech-
nology was monitored to make sure
that it was working in sync with the oth-
er technology interfaces and was giv-
ing the desired result. During this
phase the success criteria for super-
vising the working of the technology

were established so that the technolo-
gy could be left with minimum interfer-
ence. On satisfactory working of the
technology, the vendor company with-
drew and the transfer was declared
complete.

Servicing

Though the transfer was declared com-
plete, it would be necessary to carry
out repairs or make modifications to
suit a particular situation that might
emerge later at the transferee's site.
The question then was who should do
such servicing, the transferor or the
transferee.

In this particular case, experience
showed that, when the transferees
were allowed to open the device to do
such work, they mostly tended to spoil
the equipment and put the blame on
the transferor. In some cases, this be-
came a dispute. Another problem in
allowing the transferees to open the
device and access the related software
code was that it increased the possi-
bility of unauthorized duplication of the
product. The major issue involved in
such situations was the protection of
the IPRs that were in the name of the
transferor company.

To date the transferor company
has not been able to come to any sat-
isfactory solution to this problem.
Sometimes, this problem has become
a stumbling block for transferring cer-
tain technologies to some clients be-
cause the transferor company has no
confidence in their commitment to pro-
tecting the IPRs. As a partial solution to
this issue, the company has allowed
its client to access the code partially
and operate them on restricted licenc-
es, which, however, is not a fully satis-
factory solution.

This case reveals the fact that tech-
nology transfer is a complex process,
in which several multi-dimensional and
multi-disciplinary issues crop up. Even
though, in this case, the transferor com-
pany adopted a very methodical ap-
proach, there remain several issues
that have not been solved satisfactorily
but were managed through some tem-
porary working arrangements.

This is especially true of IPR issues
involved in technology transfer. To put
it in the words of an executive, “tech-
nology transfer is a continuous process
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and, as the old products are phased
out, the life cycle also rolls along. The
scope of improvement in each tech-
nology transfer is substantial as the
old methods become progressively
obsolete.”

Case B

Mr. Herbert Adler had six more months
to retire from the company in which he
had worked for 24 years and had risen
to the level of Managing Director of the
company's Indian operation. Looking
back at his career, he believed that his
nine and a half years in India had been
most fruitful and satisfying.

Herbert had come to India in the
year 1988 to head the Indian opera-
tion of Auto Precision Components AG,
one of the world leaders in manufac-
turing auto components. The company
was headquartered in Berlin, Germany.
Herbert, a qualified engineer, who had
been with Auto Precision Components
for over 14 years, was known for his
technical expertise and was specially
selected for the Indian operation, be-
cause the company wanted him to up-
grade the manufacturing operation in
India by transferring advanced tech-
nology from the parent company in
Germany.

By carrying out several pioneer-
ing technology transfer projects at Auto
Precision Components, he had added
more shine to his reputation as a tech-
nology specialist. He also realized that
there were several business opportu-
nities in India that could be seized by
transferring the right technology from
developed countries.

Herbert's retirement plan was to
spend the rest of his life in Bangalore
and he wanted to venture into a tech-
nology-based business. He was par-
ticular that the technology and the busi-
ness should be something unique and
useful to society, as well as a pioneer-
ing effort. His action plan involved two
major activities: (a) identifying a unique
technology, and (b) finding a suitable
Indian partner to start the venture in
India.

Search for the right technology

Herbert insisted on finding a technol-
ogy which would not create an impres-
sion that he was carving out a busi-

ness from his parent company. The
technology should not be related to the
field in which Auto Precision Compo-
nents operated. Another criterion was
that it should be manageable with min-
imum investments, both financially and
administratively. The preference would
be for those technologies that would
help him to present the project as some-
thing for greater societal benefit. He
thought that this way it would be easy
to gain acceptance for his products in
the market and that such a project
would also increase his social recog-
nition in the host country.

Believing that transferring of tech-
nology from the West was the best op-
tion, he started writing to his contacts
in Germany and in other European
countries, detailing his plan and seek-
ing suggestions for possible technolo-
gies or sources of right technologies,
which would help him implement his
business project in India.

The people with whom he com-
municated were aware of his techno-
logical knowledge and his expertise in
conducting business in India; and soon
Herbert was bombarded with several
technology-oriented projects. But all
the proposals were similar to that of
Auto Precision Components in technol-
ogy as well as in size: some were even
bigger, and proposed by other multi-
national companies (MNCs) who want-
ed to establish their operations in In-
dia. Herbert was willing to offer them
his expertise in the capacity of a con-
sultant but was not willing to start a
venture with any of them, as he did not
want to be a competitor to Auto Preci-
sion Components.

It was during one of his visits to
Germany at this time that he found that
a close family friend, Mr. Bob
Gottschalk, was producing biodegrad-
able cleaning products, based on a
unique technology and formula. His
cleaning products were steadily gain-
ing market in Germany. Such environ-
ment-friendly products were predicted
to replace all other synthetic products
in Germany; and the government and
many NGOs supported and even pro-
moted such products. Encouraged by
this success, Bob had already begun
to expand his company by developing,
producing and even licensing a new
generation of thermoplastic and com-

pletely biodegradable materials. By
now, Bob's company, GermoTec had
developed expertise in blending and
modifying such resins to special com-
pounds and blends, concentrates and
master-batches.

As Herbert interacted with Bob, he
got more and more convinced that the
technology of developing and market-
ing biodegradable products had a good
future all over the world. He thought
that in India such products would be
most suitable for Bangalore, because
he could foresee several IT-based
MNCs starting their operations in Ban-
galore, converting the city into another
Silicon Valley. These MNCs, he pre-
sumed, would prefer biodegradable
cleaning agents. Another advantage
was that this technology was not com-
plicated. It was only a matter of know-
ing the blending formula, and the pro-
duction machinery would be supplied
by GermoTec. Herbert felt that this was
the kind of technology he was looking
for as a basis for his new venture.

He discussed his plan and desire
with Mr. Bob Gottschalk, who was hap-
py to expand his business, but felt that
there were several legal and business
aspects to be looked into before actu-
alizing the plan. One of the primary re-
quirements for bringing the technolo-
gy to India was to identify a collaborat-
ing company for the new start-up, who
would also accept Herbert's plans and
leadership for being the sole link be-
tween the companies involved in the
technology transfer.

Search for a partner

Herbert had many options for select-
ing a partner because he was already
well known and accepted in industry
circles in Bangalore. But, the primary
consideration for him was that the col-
laborating company should allow him
to run the new company as his own
with minimum interference. This was a
prerequisite for Bob too, because the
core technology of the blending formula
would be handed over to Herbert with
a condition that it would not be shared
with any other persons or entities. Such
an arrangement was suitable for Her-
bert also because, by virtue of holding
the core technology to himself, the con-
trol of the new company would never
slip from his hands.
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Though Herbert talked to a few
companies, he finally chose a business
group - the Pertech Group - which had
started their operations in 1973 as an
exclusive supplier to Auto Precision
Components and with whose founder
and chairman, Mr. Debashish Roy, he
had a very good relationship. Mr Roy
was more than willing to help Herbert
start his venture, accepting the latter's
terms. He also felt that Herbert's pres-
ence in the group would be useful to
increase the credibility of the group,
especially with Auto Precision Compo-
nents, which still was one of the most
important clients of the group.

Pertech Group Companies (PGC)
PGC's slogan, 'a blend of Western tech-
nology with expert Indian craftsman-
ship', reflected the group's strategy of
technology collaboration with Western
companies for leveraging advanced
technologies for its operation. True to
its strategy, the PGC group collaborat-
ed with world leaders. The latest in the
making was GermoTec of Germany,
which was unique because of its busi-
ness segment. PGC developed its
present day technological strength
largely through the technology trans-
fer process in collaboration with West-
ern countries. The record of quality
standards and performance of PGC
was also outstanding and the group
has won a great deal of recognition
from global manufacturing leaders like
GM, Clark and BT. The group's manu-
facturing facilities were certified for ISO
9001 and QS 9000.

The birth of Inviro CleanTech Ltd.
The chairman of PGC himself took the
initiative in forming the new company
in collaboration with GermoTec. Her-
bert enjoyed complete freedom in work-
ing out the terms and conditions of tech-
nology involvement and other opera-
tional details with GermoTec in Germa-
ny. An agreement was signed between
PGC and GermoTec, fulfilling all the
legal requirements of both the coun-
tries to form a new company in Decem-
ber 1998, exactly three months after
the retirement of Herbert from Auto Pre-
cision Components AG.

The new company was christened
as 'Inviro CleanTech Ltd' (suggesting
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India, environment and clean technol-
ogy) with Herbert as its Managing Di-
rector. Mr. Jagadish Jain, a technocrat
in his 60s, whose tenure in PGC was
extended even after his attaining the
age of retirement, was deputed to join
the new company as Vice President.
The salient features of collaboration
were: (i) PGC would hold 51 per cent
of the shares of the company and Ger-
moTec 49 per cent; (ii) PGC would pro-
vide the required infrastructure; (iii)
Herbert would be the managing direc-
tor of the new company; (iv) GermoTec
would supply the machinery; (v) the
know-how would be given only to He-
bert and he was expected not to di-
vulge it to anybody; (vi) GermoTec
would supply free raw materials for the
first three months; and (vii) the new
company could use the marketing set-
up of PGC for the new product.

Commercial production

It took two more months to get the ma-
chinery from Germany. Though Herbert
had been to the manufacturing facility
of GermoTec and was himself a tech-
nocrat, he could not set up the produc-
tion line without the help of a techni-
cian from GermoTec.

The ground realities on the shop
floor were different from boardroom
planning and strategizing. This had not
been anticipated by Herbert, and the
German technician had to spend al-
most two months in India setting up the
plant and training two technicians and
six other production boys recruited for
the manufacturing operation. The new
employees had to get acquainted with
several activities like plant layout, ma-
chine and equipment positioning, re-
pair and trouble shooting, material test-
ing, quality control procedures, period-
ical service and maintenance of the
machinery, manufacturing processes
and procedures, operational proce-
dures and norms, etc.

In all these processes, communi-
cation was a big hurdle because the
German technician knew only German
and the employees could barely speak
or understand even English; in fact, the
latter were comfortable only with the
local language. This necessitated the
continuous presence of Herbert at the
site to speed up the installation pro-
cess.

It took another six weeks to start
the commercial production. After the
first batch of production, the German
technician handed over the operation
to the Indian team and left for his par-
ent company. However, the operations
could not be carried out smoothly as
the blending formula was known only
to Herbert and therefore his constant
presence and involvement in the plant
became absolutely necessary. The ini-
tial capacity of the plant was fixed at
3,000 litres, which could be achieved
by three feedings (all the raw materi-
als in a particular proportion had to be
fed to start the production). This meant
that, at least three times a day, Herbert
should be present in the plant to en-
sure continuous production, and this
arrangement became an inconve-
nience for him. There were occasions
when production was delayed or even
stopped due to his inability to reach
the plant on time.

Another issue was that, in case of
a breakdown, either it took an unduly
long time to put it back on track by ‘trial
and error’ method, or they ended up
calling Germany for guidance; and this
could be done only by Herbert himself
because of the language problem.
Herbert was thus almost locked up in
the plant.

The Vice President had his hands
full with several administrative and li-
aison activities, which included obtain-
ing approvals from various government
agencies for the company. He also felt
that his presence, unlike Herbert's, was
not necessary at the plant because in
any case he did not know the ‘secret
formula’ of blending the product or the
know-how of the machines involved,
and hence was unable to help with
anything on the shopfloor.

The market

All over the world, the eco-criterion is
becoming an increasingly important fac-
tor in deciding the market acceptance
of products like cleaning agents and
detergents. Biodegradability of a prod-
uct has gained tremendous importance
as one of the major criteria for evaluat-
ing the quality of a product. Biodegrad-
able products have always had captive
markets, and Inviro CleanTech was also
blessed with such markets where they
could just unload their products.
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Within two months, however, the
company realized that such captive
markets could only help in launching
the new product. Inviro CleanTech
pushed its products by using PGC's
contacts in different institutions like
hospitals, hotels and companies. One
of the leading hotel chains in India was
a regular customer of Inviro Clean-
Tech. PGC and its associate compa-
nies also used this product. However,
the market had not been penetrated
enough to consume the continuous
production of Inviro CleanTech.

Most of the marketing activities
were carried out by the Managing Di-
rector and the Vice President of the
company. But soon they realized that
the marketing effort for the product was
not adequate. In this situation they re-
cruited a sales specialist, who was giv-
en the task in writing to bring more in-
stitutions and companies to the cli-
ent list of Inviro CleanTech.

After having worked in the com-
pany for two months, the sales specialist
came out with the following observa-
tions about the market: (i) the cleaning
product of Inviro CleanTech carried a
price tag three times higher than the
other cleaning products; (ii) contrary to
expectations, companies of Western
origin showed very little interest in the
product; and (iii) it was very difficult to
convince prospective clients about the
special benefits of the product, but if
properly tapped, there was a huge
market for the product especially in
Bangalore.

Present scenario
As a company, Inviro CleanTech was
not functioning the way it had been
envisaged. Production at the plant be-
came intermittent on account of the
problems mentioned above; and in a
way it was a blessing because sales
too were intermittent. Most orders were
repeat orders from existing customers
and there were virtually no new cus-
tomers coming into the fold. GermoTec
was not happy with the performance of
the new company and they also felt that
PGC was not getting adequately in-
volved in the project to make it a suc-
cess.

PGC on its part had repeatedly
reposed its confidence in Herbert, and
failed to understand what more was

expected of them. The Vice President
of the company felt that all the admin-
istrative systems were in place for the
company to perform; and a proper mar-
keting effort and production streamlin-
ing would make the project a success.
Things got worse when Herbert left for
Germany for a month for personal rea-
sons. The project was almost aban-
doned.

Lessons from the cases

The two cases narrated above present
a contrasting picture of the factors af-
fecting the successful implementation
of an international technology transfer
initiative. A qualitative analysis of the
two cases has brought out a few les-
sons for those who engage in interna-
tional technology transfer. These will
now be briefly discussed.

Need for defining the relationship
The success of a technology transfer
project greatly depends on the nature
of the relationship between the transf-
eror and the transferee. It is true that
most often the technology transfer re-
lationship is defined through a contract.
However, structuring and inking a suit-
able contract for technology transfer is
very difficult. Though a contract for tech-
nology transfer should contain the busi-
ness aspects, the primary content of
the contract should clarify as to what
kind of technology is intended to be
transferred and under what terms and
conditions. The ideal contract should
specify both the technical as well as
the business aspects of the deal.

A close look at the nature of the
contract in Case B shows that its focus
is on the business aspects, with the
technological aspects of the transfer
being outside the purview of the for-
mal contract, to be operated through a
single person. It is clear that this con-
tract was person-centric rather than
company-centric. In such cases, the
entire project depends on the availabil-
ity and capability of a single person. In
case A, the contract was worked out in
detail and the objectives were quanti-
fied. Even in this case the respondents
were of the opinion that it is very diffi-
cult to decide as to what needs to be
specified and what need not.

An inadequately defined contract
was a major reason for the failure of
Case B. A defined relationship would
mean that the concerned parties are
clear about the objectives of the project
and also the deliverables from each
party. Any activity that could become
part of the technology transfer process
should find a place in the contract, with
a clear indication of the manner in
which it will be carried out.

Even though many of the prob-
lems and issues of technology transfer
can be anticipated and, to some extent
avoided, through a proper contract, the
reliability of a contract (the ability of a
contract to complete the project to the
satisfaction of both the parties) de-
pends on the degree with which the
parties are able to trust each other and
collaborate towards the achievement
of common objectives. In Case A, we
can observe that, prior to the signing of
the contract, a detailed feasibility study,
risk analysis and objective setting was
carried out, whereas in Case B there
was no such exercise, and the contract
was prepared primarily to protect the
interest of the transferor and his agent.
Such one-sided transfer initiatives are
unlikely to succeed.

Integrated team approach

Another major lesson that can be
learned from the comparative analysis
of the two cases is the relevance of an
integrated team approach. In Case A,
the technology transfer process start-
ed by the formation of core teams by
both the transferee and the transferor,
and these teams eventually started
functioning as an integrated team for
the transfer. The role of these core
teams was to supervise the project in
their respective organizations. This
integrated team could be considered to
be the nucleus of all the activities of the
project and had several advantages.

First, as the constituent teams in-
cluded key personnel from both the
parties, their close interaction on a regu-
lar basis reduced communication
gaps, which are usually a major bar-
rier in technology transfer.

Second, as these core teams were
formed at the initial stage itself, it was
possible to ensure the participation of
all concerned, right from the planning
stage. Third, though the technology
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transfer was executed on the basis of
a detailed contract, there were several
occasions when certain unspecified
but pertinent tasks came up, which
could be managed because of the trust
and collaboration between the parties.

Fourth, as team members from
both groups had the experience of
working on different aspects of the tech-
nology, combining their ideas and do-
main knowledge was very important for
integrating the new technology with the
entire system.

Fifth, the core team acted as a
single window for the transfer of tech-
nology and hence bureaucratic delays
were reduced to a minimum.

In contrast, it can be observed in
Case-B that there was no team formed
for the purpose of implementing the
new technology and hence they failed
in integrating all the activities towards
a common goal. Even the contract was
person-centric and, in effect, reduced
the scope of teamwork. The entire
project depended on the availability
and knowledge of a single person, who
in turn felt overburdened and could not
perform regularly and systematically to
make the technology transfer a suc-
cess.

It can be safely concluded that the
absence of a team was one of the ma-
jor reasons for not achieving the goals
of technology transfer in Case B. No
wonder that even the survival of the
firm created through this technology
transfer is under threat. Dependence
on a single individual rather than on a
team or an organization for technolo-
gy transfer is disastrous.

Compatibility

A comparative analysis of the two cas-
es reveals that the compatibility of the
parties involved in technology transfer
affects its success. The main area of
compatibility is the technology itself,
which means that both the parties
should be operating in similar or at
least related technologies.

In Case A, the transferee was a
leading telecom company and the
transferor was a company specializing
in embedding software in telecom de-
vices. On the other hand, in Case-B,
the initiator of the transfer was ventur-
ing into a new technology (biodegrad-
able detergents), different from his prior
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experience and expertise, which was
the manufacture of auto components.

Compatibility with one’s own tech-
nological capabilities would obviously
have an impact on the interest and ca-
pability of the party to absorb the new
technology. Another advantage of com-
patibility is that both the parties can bring
in expertise and proficiency, which in
turn synergizes the entire processes of
technology transfer. Also, the common
professional interest of moving ahead
in a similar technology helps in motivat-
ing the personnel to get involved in de-
veloping and learning the new technol-
ogy. In Case B, as the project progresses,
the interest and involvement of the ini-
tiator diminishes and later he almost
abandons the project. This may be due
to his being an auto components spe-
cialist and therefore finding himself do-
ing something which is not his forte or
to his interest.

The second aspect of compatibil-
ity in technology transfer relates to com-
mon business interests. In Case A, the
transferor at the first stage of transfer,
being an outsourcing company, was
interested in increasing its clientele,
and the transferee wanted to improve
its business competitiveness by
outsourcing the technology. In the sec-
ond stage the transferor and the trans-
feree got reversed, but the business
logic and interest remained.

In Case B, on the other hand, the
transferee had no interest in the tech-
nology or business under consider-
ation but got involved on personal
grounds. Even the Indian company that
joined as the partner in the JV did so
because of its relationship with the ini-
tiator of the project and with the ulterior
motive of continuing to get business
from the initiator’s former company.
Extrinsic motives of this kind would not
facilitate technology transfer. Thus, tech-
nological and business compatibility
between partners is essential for the
success of technology transfer.

IPR practices

A major factor that prevents or slows
down free flow of technology is the lack
of clarity on how to go about protecting
the IPRs, especially of the transferor.
This concern is very well reflected in
both the cases under this study and
probably this is the only factor on which

both cases of technology transfer failed
or were unable to reach fully satisfac-
tory solutions. For example, in Case B,
it was the eagerness of the technology
supplying company to protect their
technology that prompted them to hand
over the technology to a single person
on a personal guarantee that he would
not spill it. This clearly reveals that the
supplying company could not identify
a reliable system to protect its rights
and hence moved on with a personal
arrangement.

A root cause analysis of the prob-
lems that led to the stagnation of the
project will point to IPR issues. In Case
A, there were several IPR-related is-
sues left unanswered; they too have
failed to develop a proper system for
dealing with these. For example,
though the supplying company could
train the receiving company to do the
servicing of the new technology with a
mandate on their adhering to certain
terms and conditions, they could not
go ahead with it because they feared
that, if they allowed the transferee’s staff
to open the device, the IPRs would be
violated. So they managed the situa-
tion by allowing the client to partially
open the device, which was obviously
a suboptimal solution.

A recent study covering 16 coun-
tries? came to the conclusion that mul-
tinational firms are very sensitive to the
issue of protecting their IPRs and that
better methods of protection are defi-
nitely yielding benefits by inducing mul-
tinational firms to engage in many more
projects of technology transfer. Thus,
reliable and appropriate mechanisms
(legal or non-legal) to protect IPRs are
a prerequisite for international technol-
ogy transfer.

In Case A, one of the respondents
belonging to the senior management
cadre categorically stated that they
would not engage in any sort of tech-
nology transfer with companies in cer-
tain countries because of the weak le-
gal system there for protecting IPRs.

Though the matter of IPR is largely
a national level issue, a company-level
adequacy in this area is achieved
through the adoption of appropriate
rules and practices within the organi-
zation. Besides, there should also be
a negotiated agreement between the
parties on these issues in the case of
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each deal of technology transfer. All the
evidence shows that there is no choice
but to adopt a globally accepted sys-
tem for IPRs to promote technology
transfer.

Quantification and flexibility

The personnel involved in Case A con-
sidered clarity of objectives to be the
key to successful transfer of technolo-
gy. The method they adopted to achieve
clarity was a quantification of objec-
tives, which constituted one of the ma-
jor activities at the initial stage.

The major advantage of having
qguantified objectives was that it was
easily measurable and brought clarity
at all levels of operations in the tech-
nology transfer process. The resource
allocation against a quantified objec-
tive was easy and as a result planning
became easy too. Teams with clear
objectives and responsibilities could be
formed based on one or a set of quan-
tified objectives.

In Case B, quantification of objec-
tives was not part of the technology
transfer process; instead, all activities
were based on a general plan, created
and carried out mostly by a single per-
son. This might have led to the loss of
focus and ultimately to the loss of con-
trol over the final goal. It is possible
that the lack of objectives in Case B
adversely affected the team creation
process and thereby blocked the imple-
mentation of the project.

Another outcome of the quantifi-
cation of objectives experienced in
Case A was that they were able to pri-
oritize activities, which helped in agree-
ing on priorities in implementation.
However, the most important outcome
of the quantification objectives was that
it brought in the required operational
clarity to all involved personnel.

In Case-B, it is obvious that there
was no operational level clarity and
hence everyone was looking to a
single person for any action on the
project.

The most important advantage of
having quantified objectives, accord-
ing to one of the senior executives, was
that the scope of dispute with the part-
ner reduced because both parties had
clarity about what needed to be
achieved, at what time and to what
quality standards.

Market study

In Case A, the technology transfer was
based on a specific market requirement
of the transferee to provide efficient tele-
com services to its clientele for retain-
ing its market position in its country.
The major criterion for choosing their
transferor was its specialized knowl-
edge and capability to execute the
project. A thorough study on the avail-
ability of various technologies seems
to have preceded the selection of the
particular technology and its vendor
(the transferor of this case) for the trans-
fer process. Prior to signing the con-
tract the transferor had carried out a
feasibility study to ensure the techno-
logical and the commercial viability of
undertaking the project on technology
development and transfer. Thus ensur-
ing the ‘market fit' of the technology
through a techno-economic analysis
was a key step in the process, which
apparently contributed to the success
of technology transfer in Case A.

The case also makes it clear that
the market study required in technol-
ogy transfer is twofold - market study
about the technology and its vendors
and market study about the products
and services that would be generated
out of the technology.

The need for market study and its
possible impact on the sustainability
of the business expected to be pro-
moted by the new technology becomes
clearer by its absence in Case B. It may
be seen that due to the lack of thor-
ough market study, the promoters had
to face unexpected market behaviour
and found it difficult to sell their prod-
ucts. The basis of market analysis in
Case B was a set of assumptions, es-
pecially the assumption that what is a
success in the West would definitely
be one in India too. However, they
found that even companies of Western
origin operating in India were reluctant
to buy their products. It was a surprise
for the promoters of the company to find
that in spite of the environmental rel-
evance of the product, the prospective
consumers did not consider it a priority
product as compared to much less en-
vironment-friendly products.

This case therefore illustrates the
importance of market study, not only
about the final product but also about
the technology partner. It may be noted

that the transferor company in Case B
just accepted the transfer partner based
on personal friendship, without any
systematic search for the right kind of
technical and business skills and ex-
perience.

Specific methodology and planning
As the factors that influence interna-
tional technology transfer differ from
case to case, it becomes necessary to
develop and follow a unique method-
ology for each case. There are numer-
ous factors (complexity of technology,
special geographic needs, technology
absorption capacity of the transferee,
learning capabilities of personnel,
mode and phases of transfer, the legal
system and cultural factors of the coun-
tries involved, etc.), which should be
taken into consideration in developing
a methodology for transferring technol-
ogy from one destination to another.

In Case-A, it could be noticed that
technology transfer was carried out
based on a specifically developed
methodology. However, in Case B,
there was no specific methodology and
the issues were dealt with on an ‘as it
comes’ basis. A transfer methodology
should explain as to how each activity
of the transfer process needs to be car-
ried out. An analysis of Case A would
reveal that all the activities of the trans-
fer process were specified and fol-
lowed in sequence or in parallel, which
culminated in the smooth transfer of the
technology. But in Case B, such plan-
ning was absent and hence half done
tasks and unresolved problems started
choking the transfer process. Thus,
both the cases exemplify the role of
transfer-specific methodology and
planning, the first by its meticulous ad-
herence to the process and the other
by the lack of it, and obviously with con-
trasting consequences.

Conclusion

Considering the importance of technol-
ogy for economic growth, it has be-
come imperative for any nation to ac-
quire it and learn its application for dif-
ferent purposes to make human en-
deavour more effective and efficient. For
many hations, the only way to enjoy the
fruits of good technology seems to be
its acquisition by transfer of technology
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by collaborating with those countries
that have technologies at their disposal.
For developed nations, transfer of tech-
nologies internationally is not only a
good strategy but also a logical option
for better commercialization of their
technologies.

But the success of a transfer en-
deavour depends on several factors.
Since a large number of such factors
could be unique to the specific context
of a particular transfer, it would not be
possible to suggest a universally ap-
plicable method for technology trans-
fer. Itis indeed, however, a useful exer-
cise to analyze successful and unsuc-
cessful cases of technology transfer so
as to understand the process and de-
velop a framework and possible guide-
lines for the inexperienced.

The present article is an exercise
of this nature and brings out critical fac-
tors. It should be noted that these fac-
tors are not exhaustive but are limited
to the ones extracted from the two
cases. To put it simply, the partners in
each transfer should think hard in ad-
vance and identify the critical factors
relevant to their specific project. On the
basis of such factors, they should de-
velop a methodology for carrying out
the entire task to its logical end for their
mutual benefit.

The underlying assumption in the
whole process is that the transfer is
beneficial to both the partners and that
it is an equal partnership. All transfers
should be treated as two-way transfers
of technical and/or non-technical ben-
efits. In projects like Case A, one can
see that even technology flows in both
directions. It is only under the assump-
tion of equal partnership, where both
parties would be benefited, that the
concerns of both parties would be ad-
dressed to mutual benefit. That perhaps
is the cornerstone of the success of any
technology transfer.
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