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Chapter 1

Introduction

1.1. Preface

The acronym TOKTEN stands for Transfer of Knowledge through Expatriate
Nationals (TOKTEN). The United Nations Development Programme (UNDP)
floated this as a scheme, first in Turkey in 1976, to attract the top class
Turkish expatriates to seek their support for short periods of time to accelerate
the pace of the ongoing development in Turkey. Expatriate national's love for
their motherland, cultural and linguistic affinities and their knowledge of home
country provided a great impetus to this scheme. TOKTEN became so
popular at a relatively low investment that it spread over 30 developing
countries such as Bangladesh, China, Egypt, Iran, Liberia, Philippines,
Ukraine and Vietnam in a short span of time [Moroto, Ikuko; 1998).

The TOKTEN- India was established in March 1980 as a joint initiative of the
Government of India and the United Nations Development Programme
(UNDP). It gradually picked up considerable momentum and cohtinued until
June 2001 [Chitnis, V T, 2002]. Under the programme, distinguished
scientists, technologists, management experts and other non-resident Indian
(NRI) professionals were invited to serve their motherland complimentarily as
short-term Consultants on specific, pre-determined assignments. Academic
and R&D institutions, public sector and private sector enterprises (particularly
small and medium industries), industrial associations, and non-government
organizations (NGOs) were the visible beneficiaries of their knowledge. The
principal beneficiary organization, in a given case, usually hosted a TOKTEN
expert, who also visited varying number of other beneficiary organizations, as
per demand, and availability.

It was natural for the TOKTEN scheme to undergo changes from time to time
to be able to respond to national need patterns. Initially the TOKTEN focused
on requisitioning the expert advice of expatriate nationals, chiefly for the




benefit of Indian R&D and academic institutions. Subsequently it expanded to
meet the demand for managerial, technical and marketing advisory services
to the industrial enterprises. Eventually, in 1995, it was, of necessity, unified
with two other concurrent programmes, namely, the United Nations
International Short Term Advisory Resource (UNISTAR) and Technical
Cooperation amoné Developing Countries (TCDC) to unleash their latent
synergistic potential. The unified programme came to be known as TOKTEN
Umbrella Project under spotlight in this thesis.

The first 7 years of TOKTEN in India (1980-87) were essentially the period of
progress through learning on the job. The subsequent three phases during the
operative periods 1987-90, 1990-95 and 1995-2001 registered substantial
improvements to infuse new life to the programme. The decision-making
process leading to necessary structural changes in the programme gathered
its strength from periodic evaluations and reviews. The evaluation committees
in 1987,1990 and 1995 studied all facets of the ongoing TOKTEN programme
in great detail and furnished their reports making some far-reaching
recommendations. When implemented, the changeover from supply push’ to
‘demand pull’, adoption of the Umbrella concept that weaves the TOKTEN
(1980), United Nations International Short Term Advisory Resource
(UNISTAR) and Technical Cooperation among Developing Countries (TCDC),
and the added spotlight on sustainability initiatives became obvious.

1.2. TOKTEN in the context of International S&T
Cooperation in India

The vehicle of scientific progress, and therefore of economic prosperity of a
country, is necessarily propelled by International Cooperation. In olden days,
the road to progress was straight and smooth. The expectations from
international cooperation in the developing countries like India were rather
modest, and most of what happened fitted into donor-recipient relationship
between the countries of the North and the South. Then came the period of
institutional capacity building, which, inter alia, threw up many world-class
Centres of Excellence.



Developing countries, which had by then acquired maturity, preferred bilateral
international cooperation to include joint projects and programmes, based on
synergy of strengths of partner countries. In such cases, joint project
formulation was generally achieved through exploratory visits and through
joint workshops and symposia. In the mean time, forces of globalization took
hold and changed the rules of the game for all forms of international
cooperation. They, however, also offered unprecedented opportunities for
those who would take the attendant challenges. Marginalisation still seems
certain for those who would not.

The face of International Cooperation in Science & Technology has changed
from time to time, but more dramatically in the recent years. There was a time
when developing countries mostly received direct support out of sympathy or
gratis, merely as dole. Whenever and wherever the need arose, direct help
was rushed by the affluent North to solve this or that specific problem of the
trailing South. This form of aid made countries of the so-called ‘third world’
critically dependent on the developed ones and is not totally in line with the
spirit of International Cooperation. This donor-recipient trend of International
Cooperation gradually changed as the developing countries realized its futility
and became more conscious of the need for self-reliance. They demanded
shift of focus from ‘direct support' to institutional capacity building.

This change of emphasis made a perceptible difference. Levels of science
and technology in many countries of the South went up, skilled manpower
position considerably improved, and the scientific institutions so established
became Centres for cultivation of science in their respective countries. Many
developing countries like India succeeded in creating numerous world class
Centres of Excellence. However, two problems arose in the process.
Developing countries did not have enough resources to nurture Centres of
excellence. And rarely did the international help come beyond a point to
protect excellence, perhaps because of the fear of competition in the making.
The other problem was of brain drain. The universities and research
institutions in the more progressive of the developing world became ‘factories’
to produce ‘brains’ at their own national expense eventually to be ‘drained’ by
the affluent countries, for their own advantage.



The point can be illustrated by taking one example from India. The record
shows that about 10,000 Indian scholars, in the period 1961-81, did receive
their doctorate degrees from the US. And, as it happens, more than 13,000
Indian students enrich American Universities even today. This is because
most of these students are among the brightest in the world, as they belong to
the creamy layer of the Indian society. For instance, over 1,50,000 students sit
for the entrance examination of the Institutes of Technology in India of which
only about 4000 are admitted (*Outlook’, May 29, 2000). After completing their
undergraduate studies in India, most of these students land in the US. A great
majority of them stay back in the US and add to its national asset. It is
therefore not surprising that with the contributions of this kind coming from a
large number of other countries and the effort of the natives, America has
bagged more than 200 Nobel Prizes. One could see that the number also
includes two of the recent American Nobel Laureates of the Indian Origin. The
question is how successful we have been in tapping this talent?

Many of the research publications of the Indian Scientists in America have
done honor to the reputed journals such as Nature, Poly. Rev. Ltr., Scientific
American, J. of Am. Chem. Soc and others. Since 1970, the US has allowed
more legal immigration than the rest of the world combined. And these
immigrants constitute some of the best brains; enhancing America’s already
rich mix of talent. In 1988, US admitted 643000 legal immigrants, more than
by all other countries put together. This is one American way of making good
the skilled manpower shortfall. We need to at least link with our people, if not
get them back.

In the subsequent period, the new forms of cooperation including twinning of
the institutions, launching of joint projects, setting of joint laboratories, holding
of joint workshops etc flourished. India followed the same approach for which
it needed a helping hand of its expatriate nationals.

Besides above, the International Cooperation is also seen as a dire necessity
for accelerating the pace of research and development work through pooling
of resources, leveraging of capacities, and synergising strengths. Developing



new tools and technologies to promote progress in priority fields of S&T is
generally on every national agenda in order to meet national demands,
upgrading skills (human resource development), and modernize scientific
infrastructure.

Many developing countries seem to be already grappling with the forces of
globalization in their quest for survival. Emergence of alliances at regional and
sub regional levels has come as a part of their natural defense mechanisms.
Association of South East Asian Nations (ASEAN), South Asian Association
for Regional Cooperation (SAARC), Centre for S&T in Non Aligned and Other
Developing Countries (NAM), Third World Academy of Sciences (TWAS),
Federation of Asian Scientific Academies and Societies (FASAS),
Commonwealth Science Council (CSC) etc., are some examples. All these
organisations endeavour to foster, promote and sustain regional interests of
the groupings they represent.

Global alliances also become necessary to address cross border issues like
environment, international crime, ilegal narcotics and communicable and non-
communicable diseases. The Global alliances in Science & Technology were
perhaps the easiest to come by, especially because they were born of
compelling reasons and they added global visibility to the more powerful
partner. Without these alliances, perhaps it would have been beyond the
means of a single country to pursue mega projects, be they for solving of a
global problem or for satisfying the scientific curiosity and adventurism.

We recall with a sense of satisfaction the Scientific Studies at Antarctica which
set a good tradition of International Cooperation in Science & Technology
more than four decades ago. A report of the US Congress (1997) lists a
number of similar joint global initiatives such as space missions, giant particle
accelerators, joint astronomical observations, mapping of human genome and
fusion energy. Indian scientists are also participating in some of the high
profile scientific studies and experiments. For instance, they are associated
with Large Hadron Collider at Geneva, advanced facilities as at the German
Research Centre, Juelich, German Aerospace Research Centre, Koln;
synchrotron radiation facilities at Spring 8 in Japan and the Italian 2 GeV



Elettra beam line at Trieste in Italy. The list will be very long if one were to
consider all areas of Science & Technology. Such collaborations have helped

both developed and the developing countries.

It became increasingly clear that suécessful international cooperations would
be those, which get built around the issues that dominate the agenda for the
21% century namely, information technology, biotechnology and environment.
Where appropriately conceived with respect for mutuality of interests, and built
on the foundation of synergy, trust and flexibility, results of international
cooperations could be spectacular for all. Many developing countries like
India, with their impressive wealth of human capital and infrastructure base,
have the potential to become global R&D platforms, besides serving as most
modern factories to churn out skilled manpower at much lower costs than
otherwise possible.

India has a special long-term collaboration with Commonwealth of
Independent States (CIS) countries. Each country has its own expertise in
specific areas, including technologies, highly trained manpower and facilities.
There are potential technologies on which joint work can be taken up for
commercialization and mutual sharing of the benefits. However, due to
financial constraints in the CIS countries, a different approach is taken in
developing joint activities. This includes the requirement of often sharing the
financial burden by supplementing funds in their R&D institutions for mutually
beneficial R&D [Kulshreshtha, A P; 2000].

Another type of cooperation is with certain group of countries namely
European Union (EU) and ASEAN. While the present nature of activities with
European Union is more towards providing expertise for EU prioritized
projects, efforts are underway to have a bilateral arrangement with EU with
the objective of identifying programmes of mutual interest and equal sharing.
India being a dialogue partner, cooperation with ASEAN countries-Indonesia,
Malaysia and Thailand, is already on an equal sharing basis.

At the regional level, namely the South Asian Association for Regional
Cooperation (SAARC), the cooperation modes have generally been in the
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organization of joint seminars and workshops, group training and preparation
of state-of-the-art reports, rather than on joint R&D. Similar procedure may be
adopted in case of cooperation under the aegis of Bay of Bengal Initiative for
Multi-Sectoral Technical and Economic Cooperation (BIMSTEC), with major
financial inputs expected from a corpus fund, with contributions from
participating countries, namely, India, Bangladesh, Sri Lanka, Myanmar,
Thailand, Bhutan and Nepal. The focus is more on providing S&T inputs for

economy-related activities.

The TCDC aims for growth and equitable development among developing
countries, supported by the UNDP fund. The major emphasis of TCDC has
been development of human resources and efforts devoted to identifying and
addressing issues of common interests, namely those related to impact of
globalization. TCDC was thus essentially focusing on exchanging technical
resources among the developing countries. The Special Unit of TCDC has
added a new dimension of economic cooperation, like trade and investment

for South-South sharing.

Cooperation in multilateral mode includes India's participation in country
programmes under UNDP auspices; United Nations Educational Scientific
Cooperation (UNESCO) related activities pertaining to S&T through Indian
national commission; and participation in activities of the NAM S&T Centre.

The Government of India has entered into intergovernmental S&T agreements
with many countries of the world. The Department of Science and Technology
(DST) of the Government of India service these. The agencies like the Council
of Scientific and Industrial Research (CSIR), the Department of Biotechnology
(DBT), or the professional societies like Indian National Science Academy
(INSA) have also signed several bilateral and multilateral agreements for
bolstering cooperation in S&T [TIFAC, 1997].

TOKEN Umbrella programme, though signed only internally between UNDP,
Department of Economic Affairs and CSIR in contrast with internationally
signed programmes, did play a significant role in fostering, promoting and
sustaining international cooperation inasmuch as it opened its doors and
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windows to invite synergy with other bilateral S&T programmes. It became
possible for TOKTEN experts, TCDC experts and other international experts
invited under bilateral S&T programmes to share the same platform and
synergies their inputs. For instance, a thematic workshop, besides drawing
heavily on the components of TOKTEN, UNISTAR and TCDC, also made
good use of the ongoing bilateral S&T Programmes in mobilizing additional
expertise for mutual advantage.

The scope of the thesis is limited to study on multi-faceted aspects of
TOKTEN while learning from the experiences on other bilateral and multi-
lateral S&T cooperation programmes. The ideas developed for gauging the
degree of success of TOKTEN is bound to influence monitoring and
evaluation of other similar programmes.

1.3. Stimulus for the PhD Proposal

The prime stimulus for the PhD proposal came from the reasons of
inquisitiveness about, and the importance and the perceived utility of the
research on the subject. TOKTEN, besides being nationally important, was in
its twilight period, and yet nothing much was happening at the national level to
save it. Whether or not TOKEN resurfaces as a new programme, expatriate
Indian nationals will continue to serve their motherland either through their
own initiatives or through other bilateral and multi-lateral channels. It was
therefore felt necessary to focus on delivery aspect to place the programme in

right perspective.

With nearly three decades of history behind it, TOKTEN was generally hailed
as a programme of high yield at low investment. Yet it's gains were not
adequately documented and projected. Its history, though exciting, was likely
to be lost forever in the maze of numerous internal reports, files and papers or
gradually fade away in the minds of those associated. It was therefore the
time to collect, collate, add and analyze the information in a systematic

manner.
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Despite being seen as a programme of great potential, very little was done to
make use of the feedback and the lessons learned from TOKTEN. On the
contrary, there was a real fear that, without a sincere attempt, the ongoing
programme may come to an abrupt close. The decision to close the TOKTEN
programme seemed more subjective than objective — in the absence of any
serious or systematic study of its lights and shadows. What is more, no
attempt was within sight to critically assess the cost-effectiveness of the
programme before arriving at a verdict on its fate. And it was hard to arrive at
an objective assessment or make a case to market the proposal to re-
engineer TOKTEN without evolving a rational approach to gauge the degree
of success of TOKTEN. Such an effort was necessary also to project the
gains and the shortcomings, and learn lessons.

Since its inception in Turkey in 1976, TOKTEN programme had spread to
many other countries and was designed to meet their respective national
needs. The fact that none of these countries has reported any logically sound
approach to measuring degree of success of TOKTEN, provided a further
impulse to the choice of the present study. Naturally, the study was poised to
add to the culture of programme evaluation and monitoring.

At any point on time, several of the S&T projects are reported to be
‘successfully’ completed although many fall short of meeting the intended
expectations [Varghese P; 2002]. Successful Projects cannot be relatively
ranked because of the absence of the criteria to do so. And when funding is
tight and new priorities queue up, decisions are made to discontinue even the
meaningful projects based on the personal judgment of a few decision-
makers. Similarly, only generic reasons like inadequate communication, lack
of trust, absence of focus and weak linkages [Sierra de la MC; 1995], could be
advanced to explain the shortfall. TOKTEN was perhaps moving on the same
road. The often-cited major shortfall was that it was not self-supportive despite

three decades of investment.

A systematic study seemed necessary to examine TOKTEN, both in
retrospect and prospect in order to project its achievements and shortcomings
through a transparent and logical procedure. While the evaluation of
cooperative programmes involving universities, research institutions and
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industries and also the policies which aim at encouraging cooperation
between them have been attempted; evaluation of effectiveness of technical
assistance programmes are also known; it was felt that the art of
comprehensive approach to gauge the degree of success of bilateral and
multilateral R&D cooperative projects needs to be pursued.

Development of an approach for gauging the degree of success of
TOKTEN—India Project thus became the central concern of this doctoral
work.

1.4. The Present Study

It is observed that the reports of the three joint missions were mostly based on
available information and selected interviews. The direct and indirect gains of
the programme and its overall impact were not detailed out. Furthermore, real
gains of the unified TOKTEN, TCDC and UNISTAR programme pursued in the
final phase (1995-2001) remained unknown to many, including some of the
decision makers, because no attempt was made either to formally evaluate it
or to publicize the gains.

Earlier evaluations and reviews did not spotlight the basic TOKTEN concepts,
namely what the founders of TOKTEN call the ‘homing instinct’ of NRIs, ‘Brain
gain’ from abroad, choice of ‘Consultancy’ approach against other modes of
technology transfer like collaboration, technology licensing, the ‘tacitness’- the
physical presence of the consultant (subsuming long-distance travel of the
consultant), etc. Further, team building and sustenance of contact are not
probed. While the programme is reported to have reoriented itself from ‘supply
push’ to ‘demand pull’, it is imperative to know how it fared as the Umbrella
Programme. The present study fills in this gap.

It was difficult to gauge the degree of success of TOKTEN without a systemic
performance evaluation of each one of its components and of their synergistic
collective impact. This exercise required brainstorming on considerations vital
to gauging the success and on a possible user-friendly methodology to deploy
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those considerations in arriving at an objective assessment. Then there was
the need to recognize the different ways participating partners looked at the
same set of outputs.

The implementation problems like procedural delay, shortcomings in follow-
up, incorporation of visits to other institutions besides the host institution,
optimal duration of visit etc needed examination. The valuations of
consultancy, Intellectual Property Right (IPR), networking are the additional
issues that required attention.

Even though the TOKTEN—India was implemented for over two decades and
has been undergoing changes in the best of the interests of the beneficiaries,
and it even metamorphosed in to a new programme—the “Umbrella Project”,
search for a methodology to gauge the degree of success of TOKTEN—India
Project and also the impact of its transformation into Umbrella Project was
missing, underscoring the need for the study.

It naturally became necessary to:

1. Study the basic premises of TOKTEN,
Place in perspective the historical context of TOKTEN—India Project,

3. Understand the implementation of TOKTEN—India Project and its
elements of transformation in to the Umbrella Project,
Identify elements that constituted success,

5. Develop a methodology to gauge the degree of success of TOKTEN
Umbrella Project, and,

The TCDC and UNISTAR were operating independently in India, parallel to
TOKTEN with dispersed efforts. Then came their integration but the
independent streams continued concurrently. This fact also needed attention.

The study and the suggested model can be replicated mutatis mutandis in
other countries where TOKTEN is being implemented and thus is expected to

have muiltiplier effect.
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1.5. Methodology and Data Collection

1.5.1. Methodology

A common platform is developed for consideration of major factors that impact
success. The success indicators are categorized under the following.

A) Rating of Activity Planning and Implementation
B) Rating of Operational Efficiency
C) Rating of Impact of the Activity

D) Fulfillment of Administrative Requirements

Umbrella project had at the outset well defined key focus areas identified for
organizing its activities which included thematic workshops, round table
meetings besides visits to academic institutions and industry (See Figure 1,
Chapter 5). Each one of these activites had a well-articulated set of
objectives and pinpointed deliverables. The development of a user friendly
methodology required revisiting all the various activities carried out during the
life span of the umbrella project and rate them according to the weights of
their respective outcomes. The results so obtained are then coalesced to
gauge the overall success.

In an exercise of this kind, it was not possible to eliminate subjectivity but by
attempting to quantify the gains of every activity, subjectivity was cut down to
a minimum. For quantifying gains, there was the need to assign scores or
weights to each identified indicator of degree of success. Again for achieving
objectivity to the extent attainable, an interactive dialogue was developed and
scores were arrived at in consultation with some of the most enlightened
participating institutions and individuals from the Governmental Departments,
UNDP, R&D Laboratories, Universities and Industries associated with the
programme, during the period 1997-2001.
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1.5.2. Data Collection

Following data sources were utilized for the study.

> Direct interaction with the individuals associated with the Umbrella
Project.

> Primary source on the subject matter like the reports submitted by
TOKTEN consultants, feedback of host organizations, reports of the
National Project Coordinator, Project files.

> Secondary documents like the proceedings of workshops, reports of

tripartite review meetings, minutes of meetings on TOKTEN.
> Primary periodicals
Internet.

v

> Questionnaire Surveys
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Chapter 2

Literature SurveJ(_

The overall economy of a country chiefly depends on the manufacturing sector
and the services sector. Besides, these sectors also play a decisive role in the
developmental process of a country, especially in strengthening linkages and
towards a balanced development. In order to give impetus to economic
development, it is essential to build scientific and technological capability within
the country which includes research and development, upgradation and transfer
of technologies, engineering and consultancy services, skill development,
sourcing of S&T information and its dissemination.

In the Indian context, about three decades ago, the general situation that
prevailed in the service sector was to import technologies for production. This
policy approach generated endless need for trouble shooting consultancy
activities. Generation of new technologies and adoption and transfer of proven
imported technologies were both considered essential for reliable technological
base leading to sustainable industrial development. Liberalization policy of the
Indian Government in 1991 and globalization of economy provided easier access
to resources like free import of latest technologies from abroad, improvement in
the supply situation besides, joint ventures and setting up of multinational
companies in India [Virmani, B R; 1999]. Firms and organization in India
responded to market reforms, liberalization and globalization by improving
efficiency, importing technology and by increasing in-house R&D [Bowonder, B;
1999]. Consequently the need for additional foreign consultancy and improved

delivery system became necessary.

In its present stage, the Indian economy needs to keep a constant track of the
rapid technological advances in developed countries. At the same time, India has
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to correct the internal uncompetitive industrial structures and problems of
technological obsolescence particularly with reference to small and medium
enterprises. The later part of 90's saw the triggering of Knowledge Intensive
Business Services (KIBS) relying heavily on professional knowledge weighted
towards scientists, engineers and other experts. The KIBS sector includes large
part of following services: management consultancy, accounting and book
keeping, legal services, technical engineering, some financial services (e.g.
securities & stock-market-related activities), R&D consultancies, environmental
management etc. which operate in knowledge-intensive environment.
(http:/les1.man.ac.uk/cric/projects-6.htm). Armed with professional knowledge, the
expert consultants tend to be leading users of IT to enhance their client reach.

Managing the technology transfer project objectives is a complex endeavor. This
is more so in an international situation as the knowledge suppliers are from
advanced countries while the knowledge utilisers are in emerging economies
[Nahar, Nazmun; 2001]. There is a whole range of dimensions impacting on
success of technology transfer from macro-level of impact on S&T and society as
a whole to micro-level issues like the question of absorptive capacity of advanced
knowledge by the recipients [Madu, C; 1989]. In this context, understanding the
components of a project, the manner in which it is steered, the innovations
introduced, value addition realized, monitoring mechanism, the outputs and
outcome of the project all are important. The study of success of the project as a
whole and the individual blocks that made up the whole are paid special attention
considering the topic chosen for the Ph.D. work.

2.1. Measurement of Project Success

A basic question that often arises on completion of any project is, how successful
was the project? According to Pinto and Slevin, "there are few topics in the field
of project management that are so frequently discussed and yet so rarely agreed
upon as the notion of project success” [Pinto, J K; 1987]. And, a common
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understanding is that what gets measured is valued and gets on to the road to
improvement, establishing the advantage of measurement. Inter-alia, the topic
throws on to the center-stage the core subject of the Thesis and that concerns
the very meaning of success. How does one define success? What is meant by

success in measurable terms?

Success would mean differently when viewed through the different prisms of the
sponsor, the participating agencies and the beneficiaries. In each case the
context defines the content. In broad terms, the success may be taken as
synonymous with favourable consequence or positive outcome of an effort or an
activity. In the present case, we may equate the favourable consequence with the
expectations fulfilled, and the goals netted by a given project or a programme.
Success could, therefore, be judged in terms of intended aswell as the
unintended benefits to the recipient as seen through the eyes of the
organizations charged with the responsibility to judge the degree of success, as
also from the point of view of other players.

Earlier literature on measurement of success centers on the success of ‘process’
and ‘product’ while speaking of the manufacturing sector. The factors like the
‘timely deliveries’ and ‘ exercising fiscal discipline’ have remained the basic
yardsticks for evaluating projects besides the consideration of ‘quality’.
Muitidimensional approaches have also been deployed for capturing multi-angle
view of project success. Currently importance of outputs to a learning
organization and flexibility in project design are also being cited as added factors
in gauging success. The latest bi-annual Product Development Metrics Survey
by Goldense Group, Inc. collected data on the management approaches and
metrics used by product research and development centers throughout North
America with some input from Europe. It found that while there is a growing move
towards structured and formalized management practices and increasing cross
functional participation, the vast majority of companies have yet to establish and
coherently tie together the metrics, capacity management and project
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management systems that are essential for effectively managing a resource and
process that is vital to business prosperity (http://proquest.umi.com).

2.1.1. Success measures

Literature survey indicates that the search for critical success factors has been
ongoing for the past two decades, from organization level through the project to
the product; focusing on the specifics like human resource, internal operations,
finance & customer. Although studies of organizational effectiveness have been
at the heart of organization theow, research on project success has been slow to
converge to a standard, or even an operative framework [Pfeffer, J; 1978]. An
obvious approach would be to look for a simplistic approach, such as equating
success with meeting the objectives of project within the time and the budget.
However, even when these indicators are read together, they give only a partial
picture of the degree of success and conclusions so arrived may be deceptive.
Baker et al argue that projects that meet budget and schedule constraints may be
considered successful even though they fall short of customer needs and
requirements! [Baker, B N; 1998]. But it is his view, which will be opposed by
many.

The assessment of project success may also differ according to the appraiser. A
comprehensive success criteria must therefore reflect different interests and
views, which lead to the necessity for developing a multidimensional, multicriteria
approach. Pinto and Mantel identified three aspects of project performance as
benchmarks for measuring the success or failure of a project: the implementation
process, the perceived value of the project and client satisfaction with the final
product [Pinto, J K; 1990]. Client satisfaction and customer welfare were studied
by Paolini and Glaser and Pinto and Slevin [Paoline, A; 1997; Pinto, J K; 1990].
Cooper and Kleinschmidt used factor analysis techniques to identify the success
dimensions of a new product [Cooper, R G; 1987]. They discussed three different
dimensions as relevant to the success of new products: financial performance,
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the window of opportunity and market impact. Thus herein, success
encompasses both the current and the future indicators. A similar approach was
used by Dvir et al. to assess the success of high-tech strategic business units
[Dvir, D; 1993]. Further, Freeman and Beale identified seven main criteria to
measure project success [Freeman, M; 1992]. Five of these are frequently used:
technical performance, efficiency of execution, managerial and organizational
implications (mainly customer satisfaction), personal growth and company’s

ability and business performance.

Lipovetsky et. al. used a multidimensional approach to measure the success of
various defense projects [Lipovetsky, S; 1997]. Based on previous studies,
Freeman defined the following four dimensions of success: meeting design goal,
benefits to the customer, benefits to the developing organization and benefits to
the defense and national infrastructure. For each project, three different
stakeholders (the customer, the developing organization and the coordinating
office within the Ministry of Defence) were asked for their views on the relative
importance of these dimensions of success. Analysis of the data revealed that
benefits to the customer are by far the most important success dimension and
the second is meeting design goals. The other two dimensions proved relatively
unimportant. Since, by definition, stakeholders are those who stand to gain or
lose from the success or failure of a system, their perspectives need to be taken
into account in order for a project to be successful [Freeman, R E; 1984].

As may be seen from the foregoing account, literature on success studies of
collaborative projects in R&D environment, between two or more persons,
institutions, agencies, countries is wanting. In the past the most commonly used
measures of the programme’s success included the number of joint projects, the
funding, the number of collaborators/institutions engaged. While these measures
have their place, more meaningful measures that show results needs to be
employed, like number of joint publications, patents, centres created, processes

commercialized (www.gov.us.fed.congress.record/senate). But these quantitative
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evidences are still not wholly acceptable. However, for qualitative measures, we

may draw upon the success studies carried out in the context of sociology.

2.1.2. Gauging the success of collaborations

A common practice is to gauge success of collaborative projects in terms of
timely implementation and on meeting project objectives. But is that approach
alone good enough to measure success? An outcome of interviews with Pew
Partners, a civic research organization in Africa, says that, they had come to
define success in fundamentally broader ways, which ultimately had everything
to do with their ability to learn and make things happen (www.pew-
partnership.orglpubs/serendipitylmeasuring.html).

Success is about more than just seeking to achieve specified targets or reaching
a project's bottom-line goal, such as, did the mission succeed in training a certain
target group, increase the output of a product, create a certain number of
innovative fields of research, recruit the required level of scientists etc. It should
be asserted that measuring success must extend well beyond how effective
collaboration is in meeting specific targets. It also must cover learning and adjust
to the changing situations. One key element in gaining success is to provide
flexibility, that is, while the goal stays constant, what it means to get there does
not. Thus while the mode of implementation of cooperative programmes should
be project-based, their success should be marked by measurable contribution to
outcomes. This is the principle  followed by the UNDP.
(http://stone.undp.orglundpweb/eo/evalnet/Frameworkﬁnal.pdf).

Thus, quantitative measures are required for guidance and for evaluation of
success, after the completion of a project. Care should be taken that the
quantitative procedures do not too much dilute the pre-determined measures. It
should spotlight fulfiling the collaboration's overall mission. Besides the
techniques to address the issues, in the context of measuring success, two key
dimensions that need to be kept in mind are the need for a certain mindset, and
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the need to create the right ambience in which that mindset can flourish. Finally,
a learning organization never rests in the glory of success. It takes a strong
sense of vigilance to keep pushing to learn more, to do better, to make a greater
difference [Tushman, M L; 1978].

2.1.3. Performance Evaluation of Bilateral and Multilateral
Collaborative Projects

The evaluation mechanism of cooperative programmes at the national and
international levels involving institutions or their programmes, R&D sectors or
disciplines, national R&D system (i.e. at the macro level) or at the level of
individual researchers, R&D teams or projects (i.e. at the micro level); and the
policies which aim at encouraging cooperation between them are well known. For
example, Scientometrics, which endeavours to study the scientific (and
technological) system using a variety of approaches, can be used for monitoring
even the difficult territories like the health of science, evaluating the effectiveness
of national science policies and for strategic analysis (Scientometrics, Vol. 34,
No.3, 1995 is devoted to these issues). Further, the scope of evaluation studies
have been wide, covering R&D performance, technology development, research
outputs, resource allocation, prioritization, product development, impact on

market, competitiveness of the firm, etc.

However, the programme evaluations and performance reviews should not be
mixed-up with monitoring and performance indicator approaches. This raises
some important issues, not the least of which echoes the observation of Luke
Georghiou & David Roessner that, valid programme evaluations must,
increasingly, account for the context in which they are performed. Science and
technology programmes do not exist in a vacuum, either politically or
theoretically. The fundamental requirement for the design of a performance
indicator regime is a clear understanding of context, goals and the relationships,
which link goals to effects [Georghiou, Luke; 2000].
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It will therefore be helpful to clarify some of the terms at the outset. The term
‘Evaluation’ is used for looking back at the past performance of programmes, or
something that occurs as they unfold, as in on-going or real-time evaluation. The
later is distinct from Monitoring in the sense that, it is less mechanical and more
judgmental [Berk, Richard A; 1990]. ‘Appraisal’, also called ‘ex-ante’ evaluation,
means work done at the beginning of a programme or a project, often at the time
of its selection. ‘Assessment’ covers the integrated activity of appraisal,

monitoring and evaluation, as a whole.

Generally, the performance evaluation of research and technological
development (RTD) is laden with difficulties. Objectives are often not set as
clearly as they should have been. Research results being uncertain, its outcome
is diverse and difficult to capture. Moreover, the measurable effects take time, to
be visible. Often the important effects are indirect, compounding the difficulty.
Besides, research is only one part of the innovation chain and its results can be
clouded downstream. Above all these difficulties, the need is for results of
evaluation, which are quantifiable and demonstrable. Hence there is a need to

constantly improve upon the approaches followed on performance measurement.

2.1.3.1. Performance Evaluation of TOKTEN-India Project

Independent evaluation missions were chosen by the UNDP to review the
TOKTEN-India project. The approach followed by the three joint evaluation
missions (of the UNDP and the GOI) on TOKTEN-India project was that they
collected actual data on the outcome of the project from the hosts, users,
Government Ministries and Departments, Industrial associations etc to evaluate
the performance and address the question of its continuation for funding by the
UNDP. The evaluation reports provided distribution patterns of consultancies
evolved by sector, subject, consultants, hosts etc. Further, the missions giving
policy directions and recommendations on implementation did gqualitative

analysis.



22

The salient recommendations of the first evaluation led by Prof. M C Madhavan
of San Diego State University include [UNDP, 1988; UNDP, 1990; UNDP, 1994]:

» consideration of specific problems in R&D projects,

> development of collaborative projects,

» more exhaustive training of researchers in new techniques, and

> knowledge transfer through workshops, seminars and lectures to cover wider

audience.

The second evaluation mission led by Prof. A K Sharma of Calcutta University

recommended the following:

» establishment of comprehensive databases for identification of experts
» continued interaction with the consultants for lasting benefits.

» change of gear from “supply push’ to "demand pull’

The recommendations of the third evaluation mission led by Dr (Ms) J. R. Lobell,
President, AcXEL International Ltd, New York were:

> tuning the project to the national development priorities

» visionary Umbrella concept that weaves the TOKTEN (1980), United Nations
Short Term Advisory Resource-UNISTAR (1985) and Technical Cooperation
among Developing Countries-TCDC (1973), and

> the TOKTEN-India sustainability initiative [UNDP, 1994].

Rao and Rastogi have done an exercise to quantify the contributions made by
TOKTEN consultants during their assignments in India for the period 1985-93 in
one of the sub-fields, namely, electrical, electronics and computer engineering
through ‘per-day’ weighted impact analysis [Rao, M K D; 2005]. The study brings
out the estimated financial value of the consultancies rendered, year of maximum
contribution, type of benefit that accrued most to host organisations, field in
which the consultants contributed the maximum, impact of experience, age of
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consultants on the benefits accrued etc. during the period of study in the sub-field
of electrical, electronics and computer science. However, no comparative study
has been done with other sub fields during the same period, which would have

given better perspective on the contributions.

As may be seen from the foregoing paragraphs, the determinants of project
success cannot be generalized and differ from project to project. A visit to
specific S&T projects with a view to understanding the approach followed for their
evaluation is therefore necessary.

2.2. Evaluation Approaches

Luke Georghiou traces the genesis of evaluation methods to the need to assess
the impact of public policies on the linkages (Academy-Industry, Public-Private
etc) within the innovation system [Georghiou, Luke; 2000]. Literature on
evaluation methods is vast [Fayl, Gilbert; 1998; Averch, H; 1994; Barker,
Katharine; Rao, M K D; 2004, Kostoff, R N; 1995]. Some of the methods
employed are historical trace study, real-time tracking (Alvey programme), peer
review, scientometrics, cost-effective index, input-output analysis, case studies,
surveys, literature review, modeling, quantitative analysis of archival data. These

were used individually or in combination.

The RAND Corporation, USA (now re-named, S&T Policy Institute) classified
evaluation methods into three types [Fayl, Gilbert; 1998].

i Retrospective, historical tracing of knowledge inputs that resulted in

specific innovations

ii Measuring research outputs in aggregate from particular sets of activities
(e.g. programmes, projects, institutions, fields) using bibliometrics, citation
counts, patent counts, compilations of accomplishments etc.
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iii Economic theory/econometric methods employing productivity growth,
increase in national income, or improvement ins in social welfare etc.

Much of the literature and internet sources are on evaluation of individual project
or programme at the Universities Pereira, Julio C R; 1996; Liang, Liming; 2001],
Industries [Hills, Philip V; 1995; Okubo, Y; 2000; Smith, W A; 1995], R&D
organizations [Bizan, Oded; Monteros, J Espinosa de los; 1996; Kuhimann, S;
1995; Roessner, J D; 1993] or for policy making [Nahar, Nazmun; 2001].
International technical aid programmes have their evaluation methods as a
mandatory requirement for auditing purpose, viz., DANIDA, CIDA, UNDP, etc.,
which are distilled below.

2.2.1.Project Evaluation by European Commission

The European Commission (EC) has been systematically evaluating its R&D
activities, since the early 1980s, by convening meeting of panel of experts for
each sub-programme for deliberating upon scientific, socio-economic and
managerial aspects [Georghiou, Luke; 2000]. This approach was felt to give the
best guarantee of independence while safeguarding the necessary scientific

quality of evaluation.

From the beginning, the Commission has promoted its evaluation efforts as a
two-fold exercise: a management tool and performance assessment. Evaluation
was expected to play a role in the implementation of ongoing activities and to
provide input for future policy-making. By the early 1990s, it became clear that
the existing evaluation scheme employed by the Commission Services had
shortcomings. The outcome of evaluations could not always be translated into
appropriate input to the necessary managerial and political decisions [Georghiou,

Luke; 2000].
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The EC, since 1995, has evolved an improved scheme, based on the following
rationale: Appropriate frequency, better harmonization, ensured continuity,
maintained independence, more transparency and full democratic accountability.

The foregoing rationale led to a new scheme and since 1995, continuous
monitoring, annual reporting and five-year assessments have been adopted
[Fayl, Gilbert; 1998]. The output of successive annual monitoring is an importing
element for the five-year assessment, which combines an ex, post evaluation of
the previous programme, a mid-term appraisal of the ongoing one, and
recommendations for future orientation. As the successive multi-annual
programmes overlap by one year, there is complete continuity in the evaluation

process.

2.2.2. Project Evaluation by Canadian International
Development Agency (CIDA)

The Canadian International Development Agency (CIDA) has developed a
‘Framework of Results and Key Success factors’, under which, performance is
measured by comparing actual results with those that were expected to be
achieved. CIDA's Framework of Results and Key Success factors provide the
criteria for measuring the development by asking some hard questions to the
project delivery partners, beneficiaries, and donors, like, why are we doing this
project? What results do we expect to achieve for the resources being invested?
Who will the project reach out to in terms of beneficiaries? How will progress
toward the achievement of results be measured? The Framework involves the
preparation of a three row by four column, twelve-cell matrix, as in Table 1.

The Danish International Development Agency (DANIDA) also follows an
identical approach for monitoring and evaluation of its programmes

(www.um.dkldanida/evalueringsrapporter).
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Table 1: The Result-Oriented Logical Framework
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Narrative summary Expected results Performance Assumptions/
measurement risk indicators

Project goal Impact Performance Assumptions-
indicators Risk indicators

The contribution of this | Long-term Performance indicators | The necessary

project to the central
programme objective

developmental results
at the societal level

that will provide
evidence that the
project has made a
contribution to the
achievement of the
stated develop-mental
impact

conditions that must
exist for the cause-
effect relationships
between outcomes and
impact to behave as
expected

Risk indicators

Risk indicators that will
measure the status of
the assumptions
identified above

Project purpose

The project objective

Outcomes

Medium-term

Performance indictors

Performance indicators
that will provide

Assumptions-
Risk indicators

The necessary

which addresses the development results evidence that he project | conditions that must
priority development benefiting an identified | has achieved the stated | exist for the cause-
needs of the identified target population that developmental effect relationships
beneficiaries and is are achievable within outcomes between outputs and
achievable within the the timeframe of the outcomes to behave as
scope of project logical consequence of expected
activities achieving a specified
combination of outputs Risk indicators
Risk indicators that will
measure the status of
the assumptions
identified above
Resource Output Performance Assumptions-
indicators Risk indicators
Listing by categories of Short-term Perforfnance. indicators | The necessary
resources (inputs developmental results thgt will provide . conditions that must
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2.2.3. Project Evaluation by the World Bank

The emphasis of the World Bank is on monitoring its large number of financial
assistances the world over. It has developed its appraisal criteria around nine
programme aspects, viz., Global (Operational region's), Partnership (Other
partners of World Bank), Objectives (Agreed objectives with partners), Activities
(Services), Governance & management (Organized functioning), Financing
9dedicated resources), Risks & management, Monitoring & evaluation and

External review (www.worldbank.org/oed/gppp).

The monitoring and evaluation criteria in particular cover firstly the establishment
of an independent evaluation system for the implementation phase of the

programme complying with their standard of best practice. A few of the criteria

are listed below.

e Clear project and component objectives verifiable by indicators.
e A structured set of quantitative or qualitative indicators

o Requirements for data collection and management

¢ Institutional arrangements for capacity-building

e Feedback from monitoring and evaluation to Bank management and the

Board

2.2.4. Project Evaluation by UNDP-Government of India

During the period 1980-1994, the monitoring of the TOKTEN programme, under
the UNDP-Government of India Project, was essentially through (i) Feedback
(summary) report of experts and host organizations; (i) Reviews, namely,
periodical Tripartite Reviews, Terminal Reviews; and, (iii) Evaluation, namely,

Internal and External evaluation.
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During Phase |l of the Project, the technical reports received from the TOKTEN

consultants were published under five disciplines:

1. Biosciences and basic Medical Sciences
2. Applied Sciences
3. Engineering & Technology (l)
(Electrical Engineering)
4. Engineering & Technology (ll)
(Ceramic and Chemical)
5. Engineering & Technology (ll1)
(Civil Mechanical & Allied)

These technical reports were sent to the top-level managers and decision
makers in the respective disciplines in the government as well as in the industry.
The purpose of this exercise was to get the reports evaluated and also to find out
what follow-up action can be taken to implement the important suggestions given

by the consultants.

The comments received from the referees, to whom these reports were sent,
formed a part of the internal review. The outcome was also fed to External
evaluators appointed by the UNDP for reviewing the project from their point of

view.

However, the feedback reports received from the expert consultants were too
technical for any other use. Instead, a gist of major contributions in popular style
for wider dissemination could have been useful. Further, an evaluation form
could have been designed to elicit specific suggestions on TOKTEN for its
improvement from both the Consultants and the Hosts/Users. These inputs could
have been authentic source of information for the formal evaluation missions.

Taking note of the in-depth Evaluation Mission of Dr. (Ms.) J R Lobell, the project
monitoring mechanism was structured with the formation of the Programme
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Policy Committee (PPC), Programme Steering Committee (PSC) and National
Project Director (NPD). For this purpose National Project Coordinator (NPC)

furnished:

e Monthly progress report vis-a-vis approved targets to NPD.
¢ Periodic progress report vis-a-vis target to PPC & PSC at every meeting
¢ Project Performance Evaluation Report (Annual) ~

e Terminal Report

The UNDP-Government of India Umbrella project had a system of Tripartite
Review (TPR) with representation of UNDP (funding agency), Government of
India (monitoring agency) and CSIR (implementing agency), during the currency
of the project. The Umbrella project had this meeting once every year, in the first
quarter [GOI, 1989]. It was a mechanism for joint review of the progress to date
and decision-making on mid-course corrections as well as on other aspects of
the design and implementation of the project.

The TPR is no longer a corporate requirement of UNDP. There is now a shift in
the focus from the concept of an efficient or ‘well-managed’ project, that is timely
in implementation, and true to the action plan to measurable contributions or the
‘outcome’ of a given project. The policy approach toward outcome emphasizes

on building effective partnership and ownership of project.

To sum up, each project needs an approach that suits its context and should
conform to best management practice, viz., prescribed by OECD. Conceptually,
there is need for a shift in mindset from timely implementation and meeting
project objectives (change the ‘should happen’ attitude). Seeking to measure
outcomes is simply futile. Now the emphasis should be to ‘notice’ realistic and
positive feelings of players and should reflect different points of view on specific
indicators. Finally, performance evaluation should seek to ‘improve’ not ‘prove’.



2.3. Lessons learnt

As may be seen, CIDA, WB, EC have all their own evaluation approaches and
they generally resort to some form of ‘logical framework’, developed over a
period of time. The approaches bring together the elements of a project (inputs &
outputs), the operational aspects (resources, activities, outputs) and
developmental considerations (purpose & goal) in a logical framework. This is
used in planning, execution and evaluation of the programme or project.

Ultimately, they emphasize on monitoring the result or the outcome.

TOKTEN was also a UNDP technical assistance programme. While methodology
applied by UNDP was to evaluate multi-claimants of its funds, TOKTEN itself had
multiple players competing for participation in the programme. The concept is
innovatively used in the thesis in development of a user-friendly, transparent and
systematic approach can be utilized to gauge the degree of success of any
project — big or small (see Chapter 8). Similar to the approaches examined in
Section 2.2., the methodology presented for TOKTEN emphasizes evaluation of
outcomes of the project, seeking responses of all the players involved in the

project, on a pre-designed format.
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Chapter 3

TOKTEN- International Experience

3.1. TOKTEN-Characteristics and Distribution

The TOKTEN is unigue in concept but varies in form and detail across the
globe. The variations are in terms of designs, operational features, monitoring
mechanisms, diversifications, etc. According to the UNDP web site
www.tokten-vn.org.vn, the countries where the scheme has been most
successful (no objective analyses are available) include Turkey, India, China,
the Philippines, Poland and Palestine. For example, the first decade of its
launch, 261 consultants had undertaken 360 assignments and 700
consultancies, of average five weeks of stay during each visit were reported
(www.un.org.tr/undp/tokten.htm). TOKTEN has been evaluated as excellent
and cost-beneficial in many countries including India. In Turkey, the average
cost of TOKTEN consultants was reportedly half the cost of foreign

consultants.

The TOKTEN, as a strategy, is often considered to be for reversal of brain
drain. However, TOKTEN can at best provide only partial relief against the
loss due to ‘Brain Drain’. It, in fact, seeks to mobilize value-added expertise
and know-how of expatriate professionals, which will otherwise be lost to the

countries they immigrate.

Several schemes akin in philosophy to TOKTEN have co-existed, playing a
supplementary role to TOKTEN. The “Scientists’ Pool" scheme of India
(managed by the Council of Scientific and Industrial Research, New Delhi),
the Senior Technical Advisor Recruitment (STAR) Programme of China,
Short-Term Advisory Service (STAS) of Guyana, Overseas Singapore Clubs
(OSCs) of Singapore and local TOKTEN type programmes of Philippines are
some of the striking examples of such schemes. A total of forty-one expatriate
knowledge networks, connecting the expatriates amongst themselves and
with the country of origin for promoting the exchange of skills and knowledge,
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were identified around the world [Meyer, Jean Baptiste; 1999]. The expatriate
knowledge networks are tied to 30 different countries, some of them having
more than one network. These networks differ in size, scope, objectives,

activites and structure. These may be classified in five categories:

student/scholarly networks, local associations of skilled expatriates, expert
pool assistance through the TOKTEN programme of the UNDP and

intellectual/scientific diasporas networks.

These expatriate knowledge

networks of scientific and technical experts/personnel are listed in Table 2.

Table 2. Network of Scientific and Technical Experts/Personnel

Country Name of Network Type of Network
Arab The Network of Arab Scientists and Intell/Scien Diaspora Network
Countries Technologists Abroad (ASTA)
Argentina Programa para la Vinculacion con Developing Intell/Scien
Cientificos y Tecnicos Argentinos en el Diaspora Network
Exterior (Program for the Linkage of
Argentine Scientists and Technologists
Abroad) (PROCITEXT)
Assam* Transfer of Knowledge and Technology to TOKTEN Programme
Assam
China Chinese Scholars Abroad (CHISA) Society | Student/Scholarly Network
of Chinese Bioscientists Local Association of expatriates
in America
Chinese American Engineers and Scientists | Local Association of expatriates
Association of Southern California
(CESASC)
Colombia The Colombian Network of Researchers Intell/Scien Diaspora Network
and Engineers Abroad (Red Caldas)
El Salvador | Conectandonos al Futuro de El Salvador Developing Intell/Scien
(Connecting to El Salvodor’s Future) Diaspora Network
France Frognet Student/Scholarly Network
India Transfer of Knowledge Through Expatriate Transfer of knowledge and
Nationals (TOKTEN) technology
Silicon Valley Indian professionals Local Association of
Association (SIPA) Expatriates
Worldwide Indian Network
The International Association of Scientists Intell/Scien Diaspora Network
i nd Technologists of .
aBagrigglang?irgsi: © gists Developing Intell/Scien
Diaspora Network
Interface for Non Resident Indian Scientists
and Technologists Programme (INRIST)
Developing Intell/Scien
Diaspora Networks
Iran The Iranian Scholars Scientific Information Intell/Scien Diaspora Network
Network
{reland The Irish Research Scientists’ Association Intell/Scien Diaspora Network
(IRSA)
Japan Japanese Associate Network (JANET) Student/Scholarly Network
Contd.
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Country Name of Network Type of Network
Kenya Association of Kenyans Abroad (AKA) Developing Intell/Scien
Diaspora Network
Korea Korean Scientists Engineers Association of | Local Association of expatriates
Sacramento Valley
The Global Korean Network Intell/Scien Diaspora Network
Latin Association Lattino-americaine de Intell/Scien Diaspora Network
America Scientifiques (Latin American Association of
Scientists) ( ALAS)
Lebanon TOKTEN for Lebanon TOKTEN Programme
Morocco Moroccan Assaciation of Researchers and Student/Scholarly Network
Scholars Abroad (MARS)
Nigeria Association of Nigerians Abroad (A.N.A) Intell/Scien Diaspora Network
Norway Association of Norwegian Students Student/Scholarly Network
Pakistan Return of Qualified Expatriate Nationals to | TOKTEN Programme
Pakistan
Palestine Programme of Assistance to the Palestine | TOKTEN Programme
People
Peru Red Cientifica Peruana (Peruvian Scientific | Developing Intell/Scien
Network) Diaspora Network
Philippines | Brain Gain Network (BGN) Intell/Scien Diaspora Network
Poland The Polish Scientists Abroad Intell/Scien Diaspora Network
Romania The Forum for Science and Reform (FORS) | Developing Intell/Scien
Diaspora Network
South The South African Netowkr of Skills Abroad | Intell/Scien Diaspora Network
Africa (SANSA)
Thailand The Reverse Brain Drain Project (RBD) Developing Intell/Scien
. . . . Diaspora Network
Association of Thai Professionals in Intell/Scien Diaspora Network
America and Canada (ATPAC)
The Association of Thai Professionals in Intell/Scien Diaspora Network
Europe (ATPER) Intell/Scien Diaspora Network
The Association of Thai Professionals in
Japan (ATPWJ)
Tunisia The Tunisian Scientific Consortium (TSC) Intell/Scien Diaspora Network
Uruguay Red Academica Uruguaya (Uruguayan Developing Intell/Scien
Academic Network) Diaspora Network
Venezuela | In Contact with Venezuela Developing Intell/Scien
E1 Programa Talento Venezolano en el Diaspora Network
Extrior (Program of Venezuelan Talents
Abroad) (TALVEN)
*Should be “India”

Source : Jean-Baptiste Meyer, 1999, http://www.unesco.org/most/meyer.htmi [Meyer, Jean

Baptiste; 1999]
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The experience of different countries with TOKTEN is presented below:
3.2. TOKTEN in Turkey

Turkey was the first country where TOKTEN was introduced by the UNDP.
Initiated in 1976 as Re-Transfer of Technology to Turkey (RTTT), the project
was extended and rechristened as TOKTEN after a year on confirmation that
the specialists indeed had welcomed the opportunity of offering some of their
experiences to their own country through short assignments.

During Phase 1 (1976-1984), the applied sciences and engineering
constituted over 70% of assignments. A high percentage of consultants were
from the academic sector. In Phase Il (1985-87), the share of public sector
consultancy increased, particularly in the less-developed regions. Importance
was accorded to integrate private sector and their larger participation in
seminars. Phase Il (1988-90) and Phase IV (1991-93) continued to
compliment the nation’s technical capacity and supported the linkages with
sources of foreign technologies and expatriate communities. With the initiation
of Phase V (1994-2001), foreign specialists were also assigned short-term
consultancies through UNISTAR, further enriched by visits arranged under
other bilateral S&T Programmes.

The TOKTEN/UNISTAR activities have mainly been academic, research or
industry oriented in the field of basic and applied sciences, engineering,
medical sciences, environmental sciences and social and political sciences in
the form of short and multiple visits comprising: group training, on-the-job
training, consultancy, curricula development for academic institutions,
assistance to research activities, advice in specific fields besides being
resource persons in seminars and workshops (www.un.org.tr/undp/tokten.htm).
The focus of advise were on promotion of new technologies, simulation of
new methods of production, organization of restructuring efforts and filling of
gap with the developing countries in the areas of management and

technology.
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The duration of visit varied from one to twelve weeks. Most visited more than
one host organization and included revisits in cases of exceptional merit.
Eighty five per cent of experts came from USA and Canada. The development
of the ‘roster of experts’ was expanded by requesting each consuitant to
suggest five to six expatriates in their area.

The project, since its inception, was funded by UNDP together with cost
sharing by the Turkish Government. The Scientific and Technical Research
Council of Turkey (TUBITAK) was the Government executing agency on
behalf of the Turkish Government. The project was run by a Working
Committee, composed of representatives from, UNDP, TUBITAK and the State
Planning Organization (SPO). At the policy level, the TOKTEN was closely
linked to Turkey’s five-year plan.

3.3. TOKTEN in China

China started taking interest in TOKTEN Programme in 1980. The pace of
progress was slow during the initial 5-6 year period. But, looking at the
advantage it had offered, China started inviting more and more of its
expatriate nationals to the country and from a meager thirty consultants in the
initial five years, their number swell to 130 in 1987. And, by the end of 1997,
about 2000 consultants had visited China (www.ecdc.net.cn/roster/roster.asp).

The open door policies of the Government and the inclination towards
modernization of the country gave a big boost to the successful adoption of
TOKTEN in China. Most consultants of Chinese origin had the inherent
advantages in personal communications and capacity building programmes
because of the good command on the Chinese language, and familiarity with
Chinese customs and traditions. The follow-up of a visit upon completion of an
assignment too became very effective due to exchange of technical materials
and visits of Chinese personnel for advanced studies abroad.

The TOKTEN in China is implemented by the Government, with established
guidelines and management practices. Beginning with academic exchanges,
the services expanded to organization of lectures, training workshops,



‘\

36

seminars and consultancies. The clients serviced were colleges, universities,
research institutions and state-owned enterprises and collective and rural
enterprises. Further, the service locations spread from coastal areas and big
cities to remote areas. The consultant services covered a wide range of fields
such as microelectronics, biological engineering, marine science, material
sciences, natural resources, water resources management, agriculture,
industry, finance, trade, economy, transportation, public facilities, education,
health and law. Most of the consultants were from America, Canada and a
few from other countries like Great Britain, France, Germany, Australia, Japan
and Singapore

Simultaneously, a new programme called Senior Technical Advisor
Recruitment (STAR) was introduced in China in 1985 to encourage and
support Corporations with short-term service of retired senior scientists,
engineers and technicians from the developed countries. The success of
TOKTEN in China is attributed to its combination with the STAR experts who
played a catalytic role in linking Chinese institutions with advanced but locally
appropriate knowledge and skill.

By the end of 1999, a total of 3000 experts, mostly from the developed
countries in Europe, North America and Japan had visited China to provide
consultancy services in the areas of education, design, and research together
with their Chinese counterparts. In recent years, the number of advisors from
Eastern Europe, CIS Countries, South-east Asia and other developing
countries are also on the rise.

China has set up established a full-fledged office called the State
Administration of Foreign Experts Affairs (SAFEA) to initiate and implement
the services of Chinese experts abroad. China has the provision of dual
citizenship and dual employment norm for smooth use of their expatriates.
Further, the China Association for International Exchange of Personnel
(CAIEP) views in totality issues relating to the introduction of foreign
intellectual resources into Chinese national programmes and even arranges
partners through annual international fairs placing all the requirements of local
Chinese enterprises.
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3.4. TOKTEN in Vietnam

The TOKTEN was initiated in Vietnam in 1989. Under the first TOKTEN
programme, a roster of 194 potential expatriate consultants was developed
and sixty requests for providing consultancy services were received and 20
TOKTEN consultancies were arranged between 1990 and 1992 in the area of
science and technology (http://www.undp.org.vn).

Based on the recommendations of the first TOKTEN programme, the
"Umbrella Programr_ne for Expert Services" was established in August 1995
with the object of strengthening the capacity of non-state organizations to
plan, manage and deliver services that contributed to the development of the
market economy and also, to recruit voluntary consultants who could provide
specific advisory and training services to reinforce the country's effort to foster
non-state business activities. The main activities under this project included
21 short-term business-training courses (mini MBAs) to nearly 700
participants, and "business clinics" for providing advice on management. By
the end of June 1998, 51 volunteers had been recruited under this project,
including 20 TOKTEN consultants from the USA, Canada, Australia and
Switzerland.

The new initiative for TOKTEN Roster Development Programme in Vietnam
aimed to ensure a need-based approach in utilizing TOKTEN volunteers and
mainstreaming of TOKTEN into regular project development activities. This
approach required the development of a TOKTEN database/roster that
maximized the potential of TOKTEN.

The Government of Vietham has appointed a Committee for Overseas
Vietnamese, the national counterpart for the Vietnam TOKTEN Programme.
The TOKTEN Selection Committee has been established to guide global
TOKTEN procedures and relevant selection criteria. It is similar to the High
Powered Committee in our case. The committee consisted of representatives
from relevant ministries, agencies, and UNDP, headed by the Vice-Chairman
of the Committee for Overseas Vietnamese.
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The TOKTEN Programme in Vietnam follows a standard selection procedure
approved by the TOKTEN Steering Committee. TOKTEN assignments are
implemented through constant review of need and supply. Domestic
institutions determine which skills are needed and the TOKTEN Programme

identifies the most relevant TOKTEN consultants to suit these needs.

3.5. TOKTEN in Pakistan

The TOKTEN was adopted in Pakistan in 1980 with UNDP funds. The
expatriate Pakistani consultants provide their expert advice in a wide range of
subjects from Aerospace, Atmospheric chemistry to Geophysics and from
Food and Human anatomy to Management and Economics
(www.tokten.org.pk).

The TOKTEN-Pakistan got implemented in four phases during 1980 to 2000
at a total expenditure of US$3,368,053. Subsequently the focus of TOKTEN
for the period 2001-2003 shifted to governance, gender and sustainable
livelihood, information technology and environment with a budget of
US$600,000. Since its implementation, 776 consultancies were arranged till
December 1999 [Cheema, Muhammad Ashraf; 2000]. Maximum consultants
came from the USA followed by Canada, U.K., Germany, Australia and other

countries.

The Project has been periodically evaluated by UNDP. One of the evaluations
was by an ex-TOKTEN Consultant, for the period 1991-1994.

3.6. TOKTEN in Egypt

In Egypt, the Academy of Scientific Research and Technology (ASRT) is the
National Coordinator of the TOKTEN programme, serviced by a broad-based
Working Committee. It provided policy orientation to the sectors that impacted
national economy, namely, industry, health and agriculture. Egypt particularly
encouraged women expatriates. It maintains a ‘Catalogue of Supply’ for
matching the demand [UNDP, 1988].

Egypt heavily publicized its TOKTEN activities. Some of the methods of
publicity were mass media, articles in local newspapers explaining the
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concept and purpose of TOKTEN, interviews with the consultants on mission
and host institutions on TV, news about the persons involved and coverage of
consultancy activities and result of their works, presentations in foreign
networks of radio and TV. The effect of such a wide publicity was that the
demand for consultants far exceeded their availability. Up to 1987, a total of
187 consultancy missions from nine developed countries had served 80
national institutions in public and private sectors. The level of performance
and the range of services achieved are attributed to the flexibility of TOKTEN.

3.7. TOKTEN in Yugoslavia

The main idea behind 'Alleviating Brain Drain in Bosnia, Croatia and
Yugoslavia' by Education Forum, a Serbian non- governmental organization,
was to treat brain drain as an opportunity for positive economic change and
stabilization of South-East Europe and a catalyst for Yugoslavia's successful
integration into the European and global communities.

In the first phase of this project in Yugoslavia (August-December 2001), a
bilingual English/Serbian Brain Drain website, with a publicly accessible web-
based database of individuals and institutions in nation and abroad, was
developed. During the first seven weeks following the launch of the brain drain
website, some 240 people had registered on the site. The members of the
Brain Drain Database represented professionals living in Africa, Asia,
Australia, Europe (including Yugoslavia), North America and New Zealand.
These people included professionals in the field of arts, business and finance,
law, medicine, science and technology.

In the second phase, it is planned to set up services to enhance two-way
communication chat, Web-mail and Brain Forum to promote exchange
between individuals and co-operating institutions in order to identify activities
such as joint research projects, visiting positions and post-doctoral work.

This project will be extended to Croatia and Bosnia and Herzegovina in its
pilot phase, and if successful as a mechanism could be promoted on a larger
scale in South- East Europe and the Mediterranean.
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3.8. TOKTEN in Mali

The Transfer of Knowledge through Expatriate Nationals programme at the
newly established University of Mali (TOKTEN-TALMALI) fulfilled the urgent
need for qualified teaching and research personnel in a number of key areas
by inducting Malian academics, living abroad, into their home country on
short-term contracts.

Twelve missions by visiting expatriate professors to the University of Mali
were organized in the academic year 2000-2001 as a part of this joint
Government of Mali, UNESCO and UNDP project. The visiting professors,
living in Africa, Europe and North America, represented specialists in a wide
range of fields including engineering, international law, mathematics,
marketing, tourism, computer science and economics. The linguistic and
cultural backing of the participants of the TOKTEN-TALMALI programme
greatly facilitated the smooth transfer of knowledge and skills.

3.9.TOKTEN in Iran

Iran initiated TOKTEN programme in 1991, which lasted for six years in two
phases. During the period, 280 Iranian consultants residing abroad were
fielded benefiting over 40 universities and research institutions. The first
phase was financed by UNDP and executed by UNOPS. With its success, the
second phase was executed entirely at the cost of the Iranian Ministry of
Culture and Higher Education. Maximum consultants, up to 85%, were from
USA and the rest from the European countries in the fields of Agriculture,
Engineering, Medical, Social sciences and Fine arts.

Another ongoing TOKTEN project was under.the Ministry of Agriculture.
Thirty-five consultants were fielded in specialized areas of agriculture. Several
organisations including the State Organization for Administrative and
Employment Affairs wish to launch a TOKTEN programme covering all the
ministries and organizations in Iran and fully funded by the Government. The
programme succeeded in establishing network of Iranians from within the
country with the high technology experts residing abroad.
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3.10. TOKTEN in Palestine

The TOKTEN programme in Palestine was initially funded by the Government
of Norway in 1994, France in 1995 and Japan in 1996. It helped in capacity
building, both skill and institutional development. The TOKTEN—Palestine
programme chose to first identify and then field a team of experts in its
developmental endeavour. Six Palestinian experts from required disciplines in
strategic planning, economics, infrastructure provided their expert advice in
the establishment of Palestinian National Development Planning Unit, which is
now responsible for the ‘preparation of five-year development plans for the
country. A team of nine civil aviation and cargo experts helped in the
establishment and successful operation of the Gaza International Airport in
1997.

Within the TOKTEN Palestinian Programme, the number of women senior
experts has steadily risen. As of February 1995, over 160 expatriate
Palestinians had visited their homeland under the TOKTEN Palestinian
Programme and had assisted more that thirty-six different Palestinian
institutions (www.papp.undp.org/governancelprojects/html/accomplish.html)

The programme served a wide range of fields like Agriculture,
Telecommunication, Engineering, Public health, Industry, Strategic planning,
Human rights, Remote sensing, Economics, Modern arts, Sports, International
affairs, Culture, Law and Legislation. Maximum expatriate consultants were
from Jordan and USA followed by from other countries like France, Canada,
Germany, UK, Saudi Arabia, and UAE etc.

A novelty of TOKTEN—Palestine programme was they have a web-page
www.palesta.net supported by UNDP since 1998. It is a database of expatriate
Palestinian professionals in science, engineering and other fields and has
facilities for secured discussion among the participants.

UNDP Headquarters evaluated the programme in 1997 and by UNV
Headquarters in 1998. Besides, the Government of Japan met the experts on
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the International Volunteers Day in December each year to discuss their
assignments in general.

3.11. TOKTEN in Cambodia

The TOKTEN programme in Cambodia was operated in three phases. The
first phase was for training of all Cambodians with budget of US$280,000
during 1992-1994. The duration of assignment ranged from one to three
months. The second phase (1994-96) had sectoral/thematic coverage related
to all the fields like science, technology, education, commerce, industry,
administration, management, social affairs, cultural affairs, foreign affairs,
tourism etc., with a budget of US$902,000. The project was extended up to
1999 with additional budget of US$60,000. The majority of TOKTEN
consultants were from France and USA followed by Canada, Australia, New
Zealand, UK etc. The success of the programme is related to good
cooperation of the Government and the UNOPS.

3.12.TOKTEN in Nepal

The first TOKTEN programme in Nepal was started in 1991 with a budget of
US$298,498. A successor programme operationalized in mid 1995 with a
budget of US$147,608 aimed at strengthening the technical capability in key
sectors and institutions. The third phase of the programme begun in 1997 with
a budget of US$108,000 sought to improve the capacity of Government
agencies, academic/research institutions and NGOs for sustainable human
resource development. About 31 expatriate Nepalese have been fielded in the
areas of Animal sciences and genetics, Occupational medicine,
Biotechnology, Computer science, Energy, Environment Education, Health
manpower planning, Finance, Marketing etc. As with many of the countries,
most of the consultants came from USA and Canada.




&

43

3.13. TOKTEN in Poland

Poland took advantage of the TOKTEN Programme during 1991-1999. The
focus at first was on human resource development, environment, IT and
infrastructure. Later, the United Nations Volunteers (UNV) scheme was added
and the scope encompassed civil society institutions like social welfare
institutions, city councils. The project fielded a total of 126 TOKTEN
consultants during 1991-1999. The consultants came from U.S.A., Canada,
U.K., France, Germany, Australia, Belgium and other European countries. The
success of TOKTEN in Poland is attributed to cost sharing with the recipient
institutions and participative management with the partners.

3.14. TOKTEN in Liberia

The TOKTEN programme was started in Liberia in 1995 with the objective to
build human and institutional capacities of Liberia. During the four years of its
implementation, seventeen experts were fielded to benefit health, education,
communication, planning, mining and banking sectors. Lack of basic facilities
and equipments besides poor transportation affected the programme. The
programme helped more than 50% of the consultants to return to their
homeland at high positions helping in the socio-economic development of the
country. In view of the prevailing situation in the country, some of the
consultants brought research materials and donated these to their institutions.

3.15.TOKTEN in Other countries

The TOKTEN Programme in the Democratic Peoples Republic of Korea, was
initiated in 1985 and 400 Korean experts, residing mostly in Japan, have
provided technical services in the areas of agriculture, fisheries,
transportation, science, education and public health. Israel has introduced a
novel TOKTEN-like “National Incubators Programme” wherein fifty per cent of
entrepreneurs for specific R&D projects are composed of immigrants
comprising both returning expatriates and foreigners. Ethiopia, Fiji, Greece,
Guinea, Guyana, Haiti, Malawi, Morocco, Philippines, Syria, Thailand, Tonga
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and Uganda faced basic difficulty in identifying the expatriates and developing
the roster of experts.

3.16. Lessons to learn for India

It is seen from the above experiences of different countries as to how the
expatriate resources are utilized by different countries in accelerating their
national S&T capabilities.

The Chinese model of utilizing the creative potential of their people settled
abroad by the GOI is worth considering for India. The Indian Government,
Indian Industrial Associations, Associations and Professional bodies of Indians
scientists, technologists, medical practitioners etc. abroad should be pursued
to patronize a New TOKTEN scheme for India. Please refer to Appendix 10 for
the valued suggestions of P V Indiresan on the appropriate scheme to be
formulated for removing the lacunae in the erstwhile TOKTEN—India and on
the integrated approach for establishing linkages between national
organisations and NRIs as well as industrial associations in other countries.

Keeping in view the need for technology developments in India, the Israel's
technology incubation scheme appears promising for replication in India. The
Scientists and Technologists of Indian Origin (STIO) may be suitably inducted
in to the Indian Technology Entrepreneur Parks/Software Technology
Parks/Export Zones to produce novel products and boost India’s industrial
productivity.
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Chapter 4

TOKTEN- India

4.1. TOKTEN-India: The Beginning

India has a large reservoir of S&T professionals settled in the developed
countries such as the USA, Canada, the UK and Germany. It was estimated
that the number of professionals of Indian origin in the USA, Canada, the UK,
Western Europe and Australia was 1,61,000 (1981 data). 1981 data is
chosen, as it is about the middle of the two decades of the project life.
Assuming that even one out of fifty of these expatriates has the expertise
worthy of tapping, a brain bank of 3000 highly qualified and experienced
professionals was available at that time. The present number is much higher.
Moreover, a developing country like India, with its vast array of research
establishments, universities, and a range of small, medium and heavy
industries, could provide an ideal platform for utilization of the TOKTEN talent.

India was the fifth country to adopt TOKTEN. Under the programme,
distinguished scientists, technologists, management experts and other NRI
professionals were invited to India as Consultants to transfer voluntarily their
knowledge and know-how. Simultaneously, the University Grants
Commission (UGC) had also launched in 1984, a similar scheme to attract
young post-doctoral researchers to work in the Indian universities. Nearly 100
post-docs from different disciplines were invited under this scheme. However,
no fresh invitation was sent after 1989 [Jayaraman, K S; 2004].

TOKTEN-India aimed at:
> Raising the level of S&T in India.
» Promoting the application of S&T and its commercialization.

» Enhancing the industrial productivity through advanced technological
know-how.
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» Improving quality of goods and services, particularly of small and medium.
enterprises, thereby contributing to sustainable human development, and

» Training Indian professionals, both abroad and in India, in advanced
techniques [GOI, 1989].

The initial formative period of TOKTEN-India Project, 1980-1982, was spent
on propping up the support systems and procedures including compilation of
database on potential TOKTEN consultants and the host organisations and its
publicity. During the Phase-l, 54 distinguished scientists/engineers of Indian
origin visited India to provide technical inputs in various R&D organizations

and public sector enterprises in the country.

The Phase-ll of the TOKTEN-India Project , starting towards the end of 1984 ,
extended up to the end of 1990. It aimed at bringing in specific technical
inputs by transferring knowledge/technologies within the framework of the
priorities determined by the national Development Plans. Priorities was given
to projects, which lead to improvement of efficiency, improvements in the
existing operational systems and encourage technological innovation and
generation of new knowledge in frontier areas/key sectors. In this context, it
was felt that the Phase-Il of the project should function more on demand basis
rather that on supply basis and In view of this, various R&D organizations and
Public Sector Enterprises in India were contacted and many of them have,
themselves, identified distinguished expatriate nationals who would be able to
help them in the transfer of knowledge/know-how and in finding solution of
some of their technical/scientific problems. Selection committee then obtained
Biodata of the nominated experts for consideration.

The overseas experts invited under TOKTEN during the first two phases
essentially visited the assigned research institutions in India to observe the
research activities in their areas of specialization, meet the research
personnel and render their advice on identifying the knowledge gaps,
overcoming the shortcomings, advice on future direction of research, help in
establishing foreign contacts for joint research work, facilitate joint ventures,
help in receiving training, obtaining equipment, etc. Their visits also helped in
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solving research problems faced by the Indian researcher and in organizing
lectures and seminars

The years 1991 to 1994 may be seen as a movement to align the TOKTEN
objectives with the national development priorities and to focus on industrial
applications and newly emerging fields. In this phase, the emphasis was on
technology transfer, joint work, skill development, trouble shooting,
collaborative project, return visit of Indians etc.

From 1995, efforts to reform TOKTEN were initiated culminating in the .
incarnation of the ‘Umbrella Project’ with the amalgamation of the TCDC and
the UNISTAR. The Umbrella Project came to an end in June 2001.

4.2. Scenario 1980-1995

From 1980 to 1995, a total of 470 visits of expert consultants were completed
including 66 revisits, under the TOKTEN-India project. These consultants
worked in more than 250 organizations covering the R&D system of the
country, industrial sectors (both public and private) and academic institutions.
Their contributions covered a wide spectrum cutting across different fields of
physical, biological, medical and engineering sciences and technologies.

4.3. Contributions of the TOKTEN-India

The TOKTEN experts, during the first two decades, contributed immensely
towards raising the levels of R&D institutions, public and private sector
enterprises, universities and other organizations in fields ranging from
agriculture, engineering and sciences to computer technology and
mandgement. A wide spectrum of disciplines such as alternative power
resources, architecture, biotechnology, industrial hygiene and safety, machine
and tool designing, microelectronics, polymer chemistry, remote sensing,
telecommunications and management of water resources benefited

significantly.
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Introduction of many new technologies, processes and products can be traced
to the participation of expatriate nationals under the scheme. R&D activities in
many institutions benefited from new scientific tools, information and leads
provided by TOKTEN experts. Visiting experts even donated precious

chemicals, software etc.

4.3.1. Transfer of Knowledge/Know-how

There have been a number of instances when TOKTEN experts not only
provided consultancy but also helped substantially in conduct of R&D in
Indian institutions. Initiation of new projects, development of new designs and
introduction of new methodologies in many cases can be attributed to
expatriate nationals. Areas of Biotechnology / Genetic Engineering/Molecular
Biology, Medicine and Health Care and Engineering, Computer and Physical
Sciences benefited the most during this period.

As reported in the Terminal Review Report on TOKTEN, a number of
technologies were realized and there were many spin-offs and other benefits
from TOKTEN-India [CSIR, 1994). These are outlined below.

4.3.1.1. Biotechnology / Genetic Engineering / Molecular Biology

» Genomic DNA cloning for production of higher-quantities of cellulose and
xylanase enzymes and also genetic manipulation for storage of proteins in
rice and peas.

> Development of techniques to estimate, isolate and characterize various
enzymes for detoxification.

» Micro-chemical techniques as applied to studies on enzymes, including
analysis of glycoproteins.

> Cloning and sequencing of genes and bio-technological aspects in
formulation of specific proposals for marketable thermophil enzymes.

> Detection of a variety of antigens and antibodies on blood and other
biological fluids.
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> Membrane biochemistry leading to drug design in the treatment of various
types of anemia.

> Cell biology using electron microscope techniques on ophthalmic tissues
to prevent cataract.

> Reproduction physiology to explore the role of certain types of enzymes
for developing antifertility vaccine.

> Demonstration of model systems for rapid screening of environmentally
toxic chemicals.

> Gene transfer experiments in understanding cholera causing agents and vaccine
production by using oligonucleotides.

4.3.1.2. Medicine and Health Care
» Advanced medical imaging techniques.

> Techniques for slow and controlled release of drugs, using ceramic

capsules.

» Functioning of neuro-toxicology of metals in brain and toxicology aspects of
various pesticides.

> Methods to clean up human plasma samples containing anti-malarial
drugs and also computer simulation programmes to predict steady-state
blood concentration of drugs.

> Immunological control of reproduction and endocrinology.

> Gastroenterology, nutritional carcinogens and prevention mechanism.
» Mechanism of action of "Amrit-Kalash".
> Bone marrow transplantation and tumor immunology.

» Lever and pancreatic cancer.

> Use of NMR techniques as applied to bio-medical sciences for detailed
study of plants and animal tissues.
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> Hydride technology for road transport—A fuel of great potential having
environment-friendly properties.

> Development and production of low moisture castables of use in
metallurgical operations for higher efficiency and output.

» Growth-inducing connective tissue prosthesis—for use in operations for
tendon and ligament injury.

> Systems stabilization in thermal power stations to stabilize electrical power
grids.

> Production of high-value fibre concrete composites.
» Anti-malarial drugs development technology.

> Sophisticated dye separation technology.

> Design of slot antenna arrays for high-technology applications.

The TOKTEN-India Programme delivered additional benefits in terms of
development of R&D manpower, advanced technological processes for
sustainable development and long-term interaction. Areas covered include
Biotechnology, Micro- and Opto-electronics, Computer software, CAD/CAM
systems, process control instrumentation, energy systems, environment and
pollution control, drugs and pharmaceuticals as well as building of diagnostic
facilities. Almost in every case there have been regular contacts for follow-up
activities with the consultants and a number of joint/collaborative research

products were developed.
4.5. Collaborative Projects

As an outcome of interactions of consultants with the host and user
organisations in India, a number of collaborative projects emerged. Some of

these are given below.

> Dr J R Tata, FRS, National Institute of Medical Research, London, UK
finalized the following three collaborative research Projects:

(i)  To Investigate the Regulation of Biosynthesis of Vitamin- binding
proteins by Oestrogenic Hormones(taken up at lI1Sc, Bangalore).
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Use of Primary Cultures of Mammalian Uterine Cells to Investigate the
Progestin Like and Anti-progestin Activities of Both Synthetic and
Naturally Occurring Products (at CDRI, Lucknow).

To Investigate Centchroman and Other Anti-Oestrogenic Compounds
(developed in CDRI) by using techniques of cell culture and
recombinant DNA (at CDRI, Lucknow).

Dr A Therwath, University of Paris, Paris, France formulated joint
collaborative project on cloning and characterization of strong
promoters with NCL, Pune

Dr M K Ticku, University of Texas Health Science Centre, San Antonio,
Texas, USA concluded a protocol for Neuroliptic drugs and
methodology for neuronal cell culture ion flux studies at CDRI,
Lucknow and also for the binding of drugs to radio ligand binding
techniques at PGI, Chandigarh.

A collaborative work on the research techniques used in the study of
immune responses to infectious agents was agreed by Dr R P Tewari,
Southern lllinois University, Springfield, USA with CDRI, Lucknow.

Dr T K Sundaram, University of Manchester, Institute of Science and
Technology, Manchester, UK formulated specific joint research and
development of marketable enzymes with CFB, Delhi.

Dr N J Unakar, Oakland University, Rochester, Michigan, USA
discussed protocol and provided documents to PGI, Chandigarh on
latest available techniques for the preparation of biological specimen
for scanning electron microscope, techniques developed for
ultrastructural enzyme cytochemistry.

Dr P C Srivastava, Oak Ridge National Laboratory, Oak Ridge,
Tennessee, USA developed a collaborative project at CDRI, Lucknow
on a scheme of the nucleoside synthesis.

Dr J K Reddy, North Western University Medical School, Chicago, USA
and the AIIMS, New Delhi jointly developed collaborative research
projects in the localization of enzymes in cultured central nervous
system tumors.

Dr P S Rao, LIJ Medical Centre, New Hyde Park, NY, USA developed
joint projects with CFB, Delhi and Nizam'’s Institute of Medical Science,
Hyderabad for development of immunoassays with aspergillosis
fumigatus for testing patients of ABPA and direct effect of oxygen-free
radicals on tumor cells

The following collaborative research projects have been developed
between Dr V Ramakrishnan, South Dakota School of Mines and
Technology, Rapid City, SD, USA with SERC, Madras:

i. Development of high volume fibre composites
i. Development of analytical modelling techniques
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iii. Studies on thermal shock and thermal fatigue of fibre-reinforced
concrete

> Dr Punit Boolchand, Department of Electrical and Computer
Engineering, Cincinnati established scientific collaboration with NPL,
New Delhi in the general area of Basic Science and Application of High
Temperature Superconductivity.

> Dr A P Balachandran, Professor of Physics at Syracuse University,
USA initiated joint research project with the Institute of Mathematical
Sciences, Madras on "Molecules as Quantum Shapes and how they
violate P and T". At TIFR, he initiated collaborative research projects
on "Edge States in Gauge Theories" and “Topology in Physics”.

As a follow-up of the programme, joint projects are currently being
pursued between LRDE and Syracuse University. It is proposed to
have joint research programmes on "analysis of arbitrary shaped slots
in waveguides' and "adaptive signal processing'.

> Dr O P Malik, Professor of Electrical Engineering, Associate Dean of
Common Curriculum, Faculty of Engineering, University of Calgary,
Canada proposed to establish joint programme on “Adaptive Control in
Power Systems". He studied the possibility of applying adaptive
relaying techniques at CPRI, Bangalore.

The programme has immensely helped in developing human resources of the
country by way of training of young Indian researchers/scientists at the
consultant’s laboratories/institutes as part of collaborative projects. This added
to about 30,000 man-days training [CSIR, 1994]. Assuming a modest figure of
100 dollars per day as the average expenditure for such training, the
estimated total financial involvement resulting from this single item would be

around 3 million dollars.

The TOKTEN implementation Centre of CSIR (INRIST Centre) has built up a
fairly large database and has brought out hard copies of “Directory of non-
resident Indian Scientists and Technologies® in six volumes. Directory of
Indian Industrial Organizations along with their brief product range/ activities
was also complied. It could facilitate deployment of TOKTEN Consultants in
an effective manner. Many financial institutions like Commercial Banks, Bajaj
Capital, Indian Investment Centre etc. took benefits of the TOKTEN project
and utilized NRI Directories to mobilize investments from NRI community in

various financial schemes.
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INRIST Centre of CSIR supported by UNDP organized an International
Workshop in January 1992, to give wide publicity and spread awareness
about the programme to various industrial organizations as well as R&D
institutions in the country. TOKTEN thus got introduced to the industrial
sector.

4.6. Database of non-resident Indians

During its implementation period, TOKTEN-India programme could establish a
valuable database of about 20, 000 NRIs. Information of 3,000 NRIs have
been brought out, as Directories of Non-resident Scientists and Technologists,
in two volumes.

Volume | has brief bio-data of about 1500 experts covering their present
status, specialization, academic qualifications, immediate past experience,
number of publications, patents, etc. under six broad subjects, namely,
Biology, Chemistry, Engineering, Medical, Physical and Social sciences.
Volume Il provides names and addresses of about 1,500 experts.

The information have been obtained/collected form various sources such as
Indian Missions and some Associations abroad, Indian organizations,
TOKTEN Consultants, UNDP and NRIs. The Directory includes Nobel
Laureates, Fellows of Royal Society and Distinguished Academics.

4.7. Overall Gain of TOKTEN-India

As may be seen below, during this period, the TOKTEN chiefly aided basic

research.
> 81 % of all consuitancies were in Basic research and 19 % had
industrial applications.

> 79 % experts were hosted by Government or Public Institutions & 21 %
by Industrial Units.

> The subjects which received boost were Physics, Biochemistry,
Electronics / Electrical engineering and Computer science.
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> The Lobell evaluation mission, in May 1994, shifted focus from basic
research to consultancies with industrial applications.

The following statistics convey the overall outcome of TOKTEN-India during
the period 1981 to 2001[CSIR, 2000].

» Over 550 Expatriate Nationals served their homeland in their chosen fields
of specialties.

Over 250 Organizations benefited

30,000 Man-days of overseas training was delivered

50,000 Man-days of training was achieved in India

YV V VvV

Eighteen thematic workshops and seminars were held

As elaborated earlier in this chapter, with specific examples, benefits of
TOKTEN-India have been widely felt and appreciated as under:

Development of new products/processes

Transfer of knowledge/technology

Demonstration of new laboratory procedures/techniques
Solving of specific problems in R&D projects

Training of researchers in new techniques and technologies
Transfer of laboratory procedures and protocols

Transfer of knowledge and information through workshops, seminars,
lectures and discussions.

V V V V V Vv VY

4.8. Assessment of TOKTEN through Questionnaire
Survey

India started the TOKTEN as an independent project. TCDC and UNISTAR
programmes were also concurrently operating, though separately. The
Umbrella Project weaved the three together in order to take advantage of each
other's efforts and create a synergy. However, TOKTEN (besides UNISTAR)
did simultaneously function as an extended arm of Umbrella Project by fielding
the consultants to selected host/user organizations as per their felt needs.
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A Questionnaire Survey of NRIs, who visited India under the TOKTEN
independent stream of the Umbrella Project, was carried out to examine the
basic premises of TOKTEN concept and also some of the issues related to its
implementation and finally the impact. The specific questions raised are given in

Appendix 1.

The first set of Questionnaire was sent to 48 NRIs invited under the
independent stream (other than synergy stream) during 1996-2001. Of these,
one has expired and four mails have returned, and remain untraced. The
responses were received from 23 NRIs from different countries included USA,
UK, France, Australia and Canada. A list of these respondents is given in
Appendix 2. The responses are summarized below. The same view if held by

more than one expert is reflected only once.

A suitably modified questionnaire (Appendix 3) was also sent to the Indian
recipients of knowledge transfer to elicit their experience on the concepts,
implementation and impact. The list of those contacted is furnished in Appendix
4. This list includes those who were associated with TOKTEN at policy level
and were informally interviewed. The significant messages, collected from 45
individuals associated with the hosts/users and TOKTEN Committees, are
suitably incorporated below. Similar answers when received are not repeated in

the write up.
4.8.1. Effect of Patriotic, Cultural & Linguistic Bonds of NRIs

Historical, cultural and linguistic proximity has been a great TOKTEN driver.
Cultural sensitivity basically facilitates quicker adaptation to local conditions,
saving time and effort in transfer of knowledge. Ball and Rong have highlighted
the major problems arising out of cultural differences between China and the
West [Ball, D F; 1993]. The Chinese have a totally different work practices and
management responsibilities. The authors feel that in China, its bureaucracy is
a problem and not the language. Zitt et al have furnished examples of impact of
cultural sensitivity over geographical proximity. They found a particular strong
bond between Japan and the USA [Zitt, Michel; 2000]. Okuba and Zitt too have
found mutual preference between pairs of European countries, viz., Finland-
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Sweden, Denmark-Sweden, Netherlands-Belgium, Portugal-UK, Italy-Spain,
Denmark-Finland. They observed that when spatial and cultural proximity
overlap, a particular strong bond is recorded [Okuba, Yoshiko; 2004]. Studies
on cultural binding are also furnished under Section 7.2.

One of the objectives of the Questionnaire was to find out if the cultural
similarity of NRIs is of any special advantage. The desire to help fellow Indians
is very strong. This is not only stated in the responses received from NRIs but
also can be seen in the benefits from the visit of TOKTEN experts to India. The
NRIs were swiftly able to adjust to the working conditions in India viz. tools,
technologies, travel, stay. As per the responses received from both the NRIs
and the recipients, cultural homogeneity did facilitate easier communication and
understanding between the experts and the Indian counterparts. An illustrative
response from an expert is “Because of the large number of sites (8) that | had
to visit, my stay at each site was very short (2-3 days). However because of my
Indian background and because of the free flowing discussions and exchange
of thoughts it was indeed quite profitable”.

According to one host institution, "Since the NRIs had earlier worked in India;
they have the necessary understanding of the prevailing conditions in industry
and research institutions. Due to cultural affinity, the interactions with them were
smooth and candid. Whenever difficulties to carry out their suggestions were
expressed, they had the appreciation of the underlying problems”.

Secondly, the TOKTEN consultancy was conceived to be offered almost free of
cost by the expatriates. This was a significant sacrifice on the part of the NRlIs.
When a question was asked in the Survey that, if the consultant was to provide
the consultancy, not under the TOKTEN-India programme, how much
consultancy fee would have been charged at that time? The different responses
ranged from no charge (Dr. Anu Puri working on AIDS) to an average fee of US

$ 500 per day plus travel expenses.

According to Dr. Chugh “The bigger gain is that host organizations can better
relate their issues to NRI consultant because of language advantage. We have
a better understanding of the cultural and geographic issues”
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Besides, the cultural relationship, expatriates’ love for their motherland, resulted
in certain ‘out of the way’ contribution by the visiting expatriate nationals. Here

are some examples:

>

Dr. Naresh Chand, AT&T Bell Laboratories, Murray Hill, NJ, USA
loaned to TIFR 5-bonded 0.98 Urn lasers for characterization. He also
offered them an important technique for fabricating BH Lasers using
facilities already established at TIFR.

At SAMEER, Mumbai, Dr Chand had discussions about launching a
programme on ‘Crystal growth and Lasers fabrication’. He further
provided laser chips to them for laser characterization.

Dr. Awtar Krishan Ganju, University of Miami Hospital & Clinics, USA
had discussions with research faculty regarding screening of natural
products for cytotoxic and cytostati activity and he offered to analyze
samples and transfer the results by internet. Dr. Ganju also offered to
send the indicator cell lines (not available in India) from USA and
promised to arrange for sending some reagents and procedures for
rapid monitoring of cellular drug resistance.

Dr B N Datta, Professor in the Department of Mathematical Sciences,
North lllinois University, USA, provided details about the latest
developments in the area of super computing at the Indian Institute of
Science (I1Sc), Bangalore and helped them to obtain the associated
software packages. He also described the parallel algorithms for
control problems and practical applications and suggested the “future
directions’ for research in that area.

Dr Pankaj K Das, Professor, Electrical Computer and Systems
Engineering Department, Rensselaer Polytechnic Institute, Troy, New
York, USA, visited a number of organisations (IIT, Delhi, CGCRI,
Kolkata, NIO, Goa) to develop a new technology, which is very critical
and has a vital role in communications and radar systems. At NIO,
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scientists were interested in the instruments involved in real time
spectrometers, which are highly useful equipment in oceanography.
The expert provided details about a different spectrometer known as
AOTF (Acousto-Optic Tunable Filter) to perform oceanographic
experiments.

Dr J R Tata, FRS, National Institute of Medical Research, London, UK
has been making significant contributions under the TOKTEN-India
Project as a member of the "Overseas Advisory Committee" of the
Department of Biotechnology, Government of India.

Dr. S S lyer, of IBM Thomas J Watson Research Centre, New York,
USA made available software used by IBM, with necessary
modification to the Solid State Physics Laboratory (SSPL), Delhi.

The cultural affinity of TOKTEN consultants as found unanimously in
the present survey of NRIs is corroborated by an earlier survey of NRIs
conducted by the TOKTEN-India Project Team in the International
Science & Technology Affairs Directorate (ISTAD), CSIR in August
1999 wherein the emphasis was on the question of sustenance of
TOKTEN [Bhandari, R K; 2001]. It brings out the strong desire of NRIs
to help their country of origin.

Many NRIs would like to provide the benefit of their rich experience to
Indian industry, university and R&D institutions, making TOKTEN
programme effective.

A number of NRIs are interested in promoting links as well as setting
up industries in India either jointly or independently. The joint venture
may serve as a central infrastructure for installation and use of

database.

In response to a question on creating a corpus fund with contributions
from the NRI community and other stakeholders in order to sustain the
TOKTEN, most (80%) of the experts agreed to such a creation. The
practicability of setting up a fund through contributions from the NRI
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community and other sources to finance future TOKTEN activities, as
reported by P V Indiresan is given in Appendix 10. The
recommendations of S&T Expert Group set up by the GOI includes
establishment of an autonomous “Society for Technical Cooperation
through Global Indians” with corpus fund of Rs. 20 crores, sponsoring
2000 visits annually, facilitating introduction of 100 technologies into
India

An NRI from Japan felt strongly for India. “I am sending my CV as an
attachment file to you. If there is anything | can do to my country, you can
count on me. | want to see a day when | can call a Japanese guy to work in
my lab in Japan with the same fellowship”. |

The NRI consultants visited their host organizations and interacted with the
scientists even during their holiday trips, sabbatical leave, or even when they
came to India on their personal visits. Bireswar Chakrabarti, Senior Scientist,
Eye Research Institute, Harvard Medical School, Boston, USA, specialized in
the field of complex carbohydrates, visited the CSIR Centre for Biochemicals
(CFB), New Delhi, twice under the TOKTEN Project and three times on his
own and helped the Centre to isolate sodium hyaluronate (used during
implantation of intraccular lenses following cataract surgery) from Rooster's
Coombs. The characteristics of the isolated product were tested in the
laboratory of the TOKTEN consultant at Boston. M/s Cadilla Laboratories,
Mumbai was importing the product from Italy in the finished form and market
the same in India. This company after studying the product characteristics and
its tolerance in animal experiments decided to take up the technology from the

CFB.

Evidences of empathy can be seen in the actions of NRIs. The visiting
consultants provided equipments and materials such as rare chemicals, tools
for performing experiments, computer software, reprints, manuals, books,
instruments etc., not readily available in India, to the host organizations. Few
specific instances, during 1981 to 1993, are given in Table 3.
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Dr P K Bajpai
University of Dayton
Dayton, OH,USA

Six Ceramic capacitors

DR Ram P Tiwari
Southern lllinois University
Springfield, USA

Two Kidney dialysis machine along with other
equipments, one spectrometer, several reagents
and molecular antibodies donated to K G
Medical College, Lucknow and Kothari Centre of
Gastroenterology, Kolkata

Dr Sukumar Bandopadhyay
Professor of Mining
Engineering, Univeristy of
Alaska, Fairbanks, USA

a) Several faculty members of BHU, Varanasi
and ISM were trained in the use of Operation
Research Models in Mining Domain and
complete Computer Applications in Mining

b) Course materials provided

¢) Operations Research Models were installed
at the Institute’s Computer Centre

iv. Dr Amiya K Mukherjee | Six papers shared which are not readily available
University of California, in India (DMRL)
Davis, USA
V. Dr Kumar D. Mukherjee Provided Sephacryl 200 for chromatography of
HP Kaufmann - Institute | proteins and amino acid kit (DNP derivatives) as
Munster, Germany reference mixture for high performance liquid
chromatography
vi. Dr P A Ramachandran A number of computer software programmes
Washington University which use the boundry element techniques for
St. Louis, Missouri,USA the solution of Chemical Engineering problems
provided to lIT, Delhi
vii. | Dr D Ramakrishna Made available software developed by the
Purdue University consultant at Purdue University for solving
West Lafeyette, USA population balance equations to the group at
1ISc, Bangalore
vii. | Dr Ashok Saxena Provided several reports, papers many over-
Georgia Institute of head projectors slides, two software manuals
Technology, USA and demo disks to NML, Jamshedpur. These
software are used for evaluating the interplay of
elevated temperature steampipes and for
general purpose fracture mechanics analysis
ix. Dr M Sengupta Computer programme diskettes in areas of
University of Alaska Mining Engineering
Fairbanks, USA
X. Dr V S Vutukuri In addition to computer programme (VENWORK)
University of New South Wales | on a PC, 3 programmes for auxiliary ventilation
Australia system design
Xi Dr. Som R Soni Donated an Automated System for Composite

Ad. Tech Systems Research
Inc. Ohio USA

Analysis (ASCA) code to NAL .




62

4.8.2. Brain Gain

With regard to brain gain two questions that needed examining are, (i) What is
the reason for the Indians to seek knowledge from the NRIs. (ii) Was there
brain gain for Indian researchers under the TOKTEN-India programme.

One of the respondents, Awtar Krishan Ganju said that the boundaries of S&T
are fast expanding and India need to catch up, except for IT. Also there is lack
of expertise available in India in certain fields like in advanced cytometry. The
scientific and technical interactions with the NRIs are considered to be
valuable for problem solving, motivation and innovation (Prof. Som Soni). It
helps in future collaborative efforts. TOKTEN occupies special significance
due to its concept of utilizing expatriates for transfer of knowledge. For
example, Dr B N Datta, Professor in the Department of Mathematical
Sciences, North lllinois University, USA, a specialist in mathematical
computations, provided high-tech knowledge to Indian scientists and
engineers on advanced computations and their applications. Dr. Datta had
suggested the development of supercomputing for applications in India at the
Indian Institute of Ménagement (IIM), Kolkata. Dr. Deepak Bhat observed
lack of access to information from commercial companies that may already be
marketing the products being developed at IITs. Dr. S. Venkatesan considers
NRIs to be a valuable channel for providing exposure to the technical
advances in developed countries. Dr.Chugh very much felt that NRI
consultant is usually better equipped with knowledge, endowed with foreign
experience. He has visited India several times and each time he was able to
provide some new ideas worth pursuing.

Dr. Desiraju has pointed out that TOKTEN helps to expose several young
graduates to meet and interact with scientists from abroad and develop both
personal and scientific contact that can be useful in their career growth.

Dr. Hemant Majumder strongly feels that updating knowledge is relatively not
difficult and we may have knowledge of latest development at par with the
scientists abroad. But the NRIs have developed expertise over the years, by
because of work at cutting edge technology abroad. Hence, it is the superior
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The choice of areas should be guided by where our capabilities are
significantly developed and also in areas of national priority like drinking
water, energy and health. This also requires identifying NRIs who can
genuinely deliver.

CSIRs Indian Institute of Petroleum (IIP) has pioneered the technology of
petroleum refining. Dr. A K Gupta, a senior scientist of IIP indicated the Prof.
Rakesh Aggarwal, an acclaimed expert in petroleum refining technology with
over 350 patents to his credit is a retired NRI and is now willing to assist India
in this endeavour. India should explore such opportunities under TOKTEN.

The question that may arise is: why not an Indian consultant? The possible
reason that the NRI felt is that the amount of exposure had by the NRIs
working abroad is in many cases unique. The Indian host/user communities
admit that NRIs in advanced countries are ahead because of their state of the
art facilities and knowledge-sharing environment in Europe and America.

Much of the learning depends on scientific culture of the institute, competency
of the personnel, infrastructure/facilities available in the Institute and interest

of the recipient organization.

The TOKTEN Project Team in CSIR had carried out a survey of NRIs to elicit
their views on the usefulness and sustainability of the TOKTEN programme.
The responses received for two of the Questions, which are relevant to
usefulness of TOKTEN are consolidated and presented in Appendix 5 along
with additional discussions and comments.

4.8.3. Tacit Transfer of Knowledge

A feature of TOKTEN that draws attention is the tacit transfer of knowledge,
which required physical presence of the expert for face-to-face interaction in
solving problems. It underscores the experience and intuition of the expert
that works on looking at the problem. It is evident that “Training” requires

personal skill transfer.
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A Question was therefore introduced in our Survey to know about the
embodiment of knowledge in the consultant and the necessity of physical
presence for offering consultancy. Two Questions that were posed were:

a) Do you think that your physical presence was necessary to render the
consultancy?

b) In view of developments in communication and internet technologies,
for the kind of assignment you did under the TOKTEN programme, can
the travel of consultants be reduced/avoided?

The consultants emphasized that since transfer of expertise involves latest
research techniques, physical presence was mandated to deliver and
demonstrate expertise (Anu Puri). The physical presence also enabled
formal/non formal discussions which would be limited if done through Internet.
Avoiding travel would result in less interaction and there by less advantage to
the host organization. The visit of experts helps the researchers to gain
access to technical advances in the developed countries (Dr. Deepak Bhat).
The respondents felt that, in spite of development and communication in
Internet technologies, person-to-person interaction is considered a must in
technology transfer activities by all the respondents. Dr. Robin Chowdhury felt
that the initial travel is considered essential and follow up through Internet is
recommended.

An experienced consultant in the area of high voltage-electric power grid has
opined that modern communication including the Internet are of great help but
on-sight visits are necessary in this field of R&D.

Prof. Chugh felt that personal discussions are the key to understanding the
problem and sharing why one approach to solve it would be better than the
other. Dr. Desiraju affirmed “even in this day and age of fast communications,
personal face-to-face contacts can never be replaced by machines”.

An Indian beneficiary Dr. Satyavali explains “sometime it is very important to
understand the material itself and visit of the expert was very useful in this
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regard and also the grey area which we did not know was touched upon first

time in our field”.

It may be said that communication via Internet is never a full replacement for
physical meetings, which are essential to create trust between individual. It is
only when this has been established that the Internet can facilitate genuine
collaboration. Section 7.5 underscores the importance of trust in successful
collaboration.

Evidences of tacit transfer of knowledge may be seen in the TOKTEN
assignments. Some instances are given below.

> The antibiotics production plant of IDPL has been facing the problem of
obtaining new and high-yielding microbes. For this, Dr Vedpal Singh
Malik, Philip Morris Research Centre Richmond, VA, USA was
contacted and he visited India thrice to assist organizations like 1ARI,
IDPL to develop state-of-the-art technology in the area of DNA
sequencing and in vitro mutagenesis. The consultant conducted a
demonstration of the methodology of mutagenesis and selection of
improved strains. He further trained the scientists so that they may
develop new strains and evaluate them of their own. He also
conducted a National Training Course on M-13 Cloning, DNA
Sequencing and in vitro Mutagenesis at IARl and trained 12
researchers from 8 institutions in the state-of-the-art technology.

» The Central Power Research Institute (CPRI), Bangalore has reported
that the advice of Dr P. Sarma Maruvada, Consultant, High Voltage
Engineering, Canada, had been useful in overcoming many problems
in the process of completing corona cage facility and validating the
same and in bringing it up to international level.

> Dr D Bastia, Professor of Microbiology Duke University Medical Centre,
Durham, NC, USA specialist in DNA sequencing and fusion protein,
visited CFB, Delhi and conducted several sets of experiments to work
on molecular biology of anti-termination of replication and also to
transfer technologies of gene expression in yeast and the hybrid
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technology to study protein-protein interaction and protein engineering
using yeast as a system. On return, he used his skills and techniques
to synthesize clone and express human EGF and clone other important
genes for institutions like CSIR and DBT.

Dr Anand Mohan Chakrabarty, Distinguished Professor, University of
lllinois, Chicago, USA, gave state-of-the-art technology in microbial
degradation of hydrocarbons and chlorinated compounds and
interacted with a large cross-section of people from the industry in
Mumbai and Baroda to develop the emerging field of ‘Genetic
Engineering Technology’ and study the possible mechanisms of
technology transfer from developed countries to India. Dr Chakrabarty
being a pioneer in biotechnology could give extremely valuable
guidance to the industries.

Dr Naresh Chand, Member of Technical Staff, AT&T Bell Laboratories,
Murray Hill NJ, USA , a specialist in the area of Optoelectronic Devices
,had interaction with the scientists working on Molecular Beam Epitaxy
(MBE) at SSPL, Delhi, and made several suggestions to improve the
quality of their layers and to gear their programme towards ‘Laser
fabrication’. Technical collaboration has been developed in areas of
diodes and lasers both with SSPL and CEERI, Pilani. He also provided
the epitaxial layers for processing the characterizing of these devices
at both these organizations.

Dr D P Agrawal. Professor in Department of Electrical and Computer,
Engineering, North Carolina University USA, having specialization in
Computer Engineering, visited Centre for Development of Advanced
Computing (C-DAC) Bangalore, Indian Statistical Institute (ISI),
Kolkata, and IIT, Delhi. At C-DAC, he worked with the Software Group
which involved parallel library development. He provided useful tips on
the parallel Super Computer Machine called “PARAM" developed at C-
DAC. He had seminars on Comparative study of Multi-Computer
Networks and Graph Theoretical analysis. At IS, he delivered lectures
on the use of computer vision to determine various characteristics of a
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metropolitan area, such as roads, housing and the natural language
processing. At IIT, Delhi, he delivered lectures on “Design and
performance  of  Generalized  Shuffle-Exchange  Multistage
Interconnection” and ‘Scheduling Pipelined Communication in
Distributed Memory Multiprocessors for Real-time Applications'.

Dr Pankaj K Das, Professor, Electrical Computer and Systems
Engineering Department, Rensselaer Polytechnic Institute, Troy, New
York, USA, specialized in the area of Solid State Electronics and Signal
Processing Devices visited a number of organizations (IIT, Delhi,
CGCRI, Kolkata, NIO, Goa) to develop a new technology which is very
critical and has a vital role in communications and radar systems. At
IIT, Delhi, he carried out work in the area of opto-acoustic signal
processing and also provided useful guidance to the group engaged in
fiber and integrated optics. At CGCRI, he provided help in the area of
fibre optic fabrication and measurements of parameters.

Dr Krishna Sapru, President, Technology Innovation Products and
Services, Inc, Troy, Michigan, USA under the TOKTEN programme
closely worked with the Department of Physics, BHU, and Varanasi on
application of hydride technology for fuelling motorcycle. Her major
involvement was in the improvement of the working of
hydride/hydrogen fuelling motorcycle, developed by the Department.
This entailed considerable transfer of tacit knowledge. The
Hydride/Hydrogen Motorcycle underwent trial runs (42 km in one
charge) in the presence of the consultant.

At Central Power Research Institute (CPRI), Bangalore a resonant
converter for use in protective relay coils was designed by Dr A K S
Bhat, Professor, Department of Electrical Engineering, University of
Victoria, Canada. The consultant provided the component values and
help in solving major problems of availability of high-frequency
components like power capacitor, ferrite cores, and fast recovery
diodes. Switching frequency was increased by searching for
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appropriate ferrite magnate core now available in the market reducing
the size, weight and cost of the converter.

Dr M A Pai, Professor, Department of Electrical and Computer
Engineering, University of lllinois, Urbana, USA provided state-of-the-
art techniques on developing a mathematical model for small signal
stability analysis in power systems. This critical knowledge could not
have been applied unless Dr. Pai had seen the problem. His work has
been successfully applied to establish system-stabilization for Raichur
Thermal Power Station.

Dr T V Somayajulu, Senior Scientist, SM Systems and Research
Corporation, USA visited the Indian Satellite Centre, Bangalore and
personally examined the quality of satellite data available for about 200
orbits from three tracking stations, Bangalore, Lucknow and Mauritius
and furnished his valued comments.

Dr (Ms) M A Vijaylakshmi, Director, Separation Technology Labs,
University De Technology de Campiegne, France during her visit to
CFB, on close observation suggested and helped the centre to cut
costs of a number of chemicals through effective separation processes
and also increase the purity of biochemicals.

Dr R D Lama, Manager, Mining Technology, Kembla Coal and Coke,
Wollongong Australia, a specialist in rock mechanics/environmental
engineering visited the National Institute of Rock Mechanics, Kolar. His
interactions and his presence led to the development of different
alternatives like redesigning of pillars and use of small continuous
mines. The consultant suggested that the institute should use
techniques such as resistivity measurement, polarization, radio
imaging, and unseen seismicity. These techniques have been
extremely useful in coalmines in predicting faults, dykes and other

discontinuities.

Dr S H Chintamani, Scientist at Aerodynamics Technology, Boeing
commercial Airplane Group, Seattle, Washington, USA, specialist in
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aerodynamics provided assistance in developing the test programme to
optimize the wing flap systems. He provided detailed methodology for
the assessment of stability and control of the proposed airplane. He
helped the NAL in developing an interactive programme for obtaining
the details of the methods to estimate the sizes of horizontal and
vertical tails for a given wing body and engine combination. He gave
the design study, which proposes the use of an ejector in combination
with conventional fan motor drive. He also offered personal assistance
to accomplish the wind tunnel testing for guide confirmation of the
airplane. He was instrumental in providing a good design for both
trainer and light transport aircraft. All these could only be attributed to
his close association with the work.

At Central Mining Research Station (CMRS), Dr R D Lama, Manager,
Mining Technology, Kembla Coal and Coke, Wollongong Australia,
observed that prediction of gas emission at the Gas Testing Laboratory
and Mineral Biotech Laboratory was not optimal. He therefore advised
on using all the available methods for and then decide which method
suits best.

Dr. Tapan K Sarkar, Syracus University, New York, USA assisted
several organisations in development of numerical techniques to
evaluate EMI fields in relation to design of circuits and systems. At
LRDE, the objective was to develop a scientific methodology for the
analysis of slots in waveguides. A critical look was taken of the papers
available in the published literature and a methodology was evolved for
design of slot antenna array.

Dr. S S lyer, of IBM Thomas J Watson Research Centre, New York,
USA gave a number of suggestions for fabrication improvements in the
area of semiconductor devices.

Dr. Samar Chatterjee of Dynamic Corporation, Silver Spring, USA
visited some of the existing waste water treatment plants located in
other parts in India under the Ganga Action Plan for undertaking
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defectiveness analysis. He has made available new corrective action
software to Ganga Project Directorate.

This analysis would help in identifying the process defects, if any, in a
treatment plant and taking corrective actions there on. He also helped
in identification of low cost technology options in terms of both the
capital and the organization and management cost for treatment of
wastewater as well as hazardous wastes.

At UDCT, Bombay, Dr. S Katti of DOW Chemicals, USA helped in
accelerating the degradation test, new solvent development, modeling
and simulation of acid gas removal systems. He demonstrated the flow
in ‘Agitated Tanks' and its extension to two phase systems.

Dr. S K Banerjee, Institute for Rock Magnetism Newton Horace
Winchill School of Earth Sciences, USA undertook paleomagnetic
studies of samples using a super conducting (SQUID) rock
magnetometer. He developed a project on morphology of geomagnetic
field reversal and secular variation. Paleomagnetic directional studies
were made to obtain relative paleo intensities of the Geomagnetic field
from the transitional samples and incorporate data in to the existing
mode. At the end he tried to establish simultaneous N_Plate tactonics
of the collision zone from very long base interferometry studies. His
studies formed the basis of "Past Climate Changes” in India using
Paleomagnetism. He suggested the use of rock magnetism for solving
global climate change problems.

Dr. D Mangaraj, Battelle Memorial Institute, Ohio, USA visited the Fort
Gloster Industries Ltd. and discussed various aspects and suggested
improvements in the mechanism of dielectric ageing and cable failure.
The consultant analysed the reasons for lack of strength of plastic
wood and suggested ways and means to improve them at M/s Omega
Industries — who are engaged in developing plastic wood based on
scrap polymers, wood flour and fillers. At M/s Boolani Engineering
Corporation, a major manufacturer of extruders, the consultant



72

suggested the use of Ultrasonic transducers in conjunction with
modular screw and barrel in the mixing zone of the extruder to improve
the mixing quality of efficiency. He also gave a detailed insight for
development of polymer blends application to meet the need of
engineering plastics and thermoplastic elastomers in India.

Dr. H N Sinha, CSIRO, Australia visited the Orissa Sands Complex
(OSCOM) under Indian Rare Earths Ltd. A test programme to optimize
the parameters for oxidation, reduction and leaching was devised and
a large number of experiments were carried out with the guidance and
assistance of the consultant.

Dr. M Jeya Chandra, visited M/s Maini Precision Products Pvt. Ltd.,
Bangalore. His visit has helped the organization in making a clear plan
for the implementation of ISO 9000 and the sequential quality control
techniques taught by the consultant has helped the organization to
bring down rejection percentages.

Dr. B S Jandhyala visited R&D Centre of IDPL, Hyderabad. The visit
was planned for a diagnostic study of existing facilities, methodologies
and work in the therapeutic group. Dr Jandhyala demonstrated how the
existing facilities could be upgraded to match with international
standard with certain changes in basic techniques. He suggested
methods of improvement/changes in animal models.

Dr. Y K S Murthy, specialized in the area of antibiotics, worked on a
TOKTEN assignment at IDPL Antibiotics Plant at Rishikesh and also
visited IDPL Hyderabad and Madras Units to explore up dating of their
production-mix. He examined technological parameters of
fermentation-based antibiotics with special reference to penicillin.
Several valuable suggestions at each stage emerged and it bécame
possible to arrive at a practical picture of material balance and process

efficiency.
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> Dr. Bireswar Chakrabarti of Harvard Medical School, Boston, USA
conducted series of experiments with CBT, New Delhi and
standardized the procedure giving the desired characteristics to the
isolated product.

4.8.4. TOKTEN Consultancy for Transfer of Knowledge

The transfer of technology can take place through collaborative projects, joint
ventures, licensing, consultancy etc. The transfer of technology or knowledge
in the TOKTEN Project was chiefly by consultancy. Further to our enquiry on
the basic premises of TOKTEN, a question was introduced to find out the
special advantage of consultancy mode of transfer of knowledge or

technology.

A professional Consultant is an expert who provides technical input to an
activity or project, caries out feasibility study, analyses client/owner
requirements and helps in successful execution of a project. However, the
nature of consultancy under the TOKTEN-India programme was different. An
examination of responses received indicates that the TOKTEN service may
be looked upon as free ‘Advisory service'.

Historically, the purpose of visit of the consultants in the first phase (1980-
1984) was essentially to familiarize the experts with the ongoing projects and
activities in the area of their expertise for seeking advice by the Indian
organizations on future direction of research. Hence, lists of consultants were
circulated to elicit the user demands. Later, this ‘supply driven’ strategy was
changed to ‘demand driven’ one, with users identifying the consultants based
on the requirement of consultancy. A question was therefore posed in our
Questionnaire survey as to which method did the consultants think was better
and why? All of the consultants who responded admitted that technology
transfer is successful in demand driven approach since the users know the
expert by his professional standing and the failure rate is thus reduced. It was
essentially a short-term visit with average duration of two months. Broadly, the
visits resulted in troubleshooting and capacity building covering both
Individual (Training, Papers, Collaborative projects) and Institutional
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(Infrastructure, Software, Chemicals, Technology transfer, Industrial
applications, Product/Process development).

With regard to TOKTEN, the Intellectual Property Rights (IPR) is of special
significance because there is possibility that the People of Indian Origin may
file patent abroad (Prof. Ghanshyam Pandey). However, Dr. H S Maiti said
that it was possible to overcome IPR problem under TOKTEN because of the
informal nature of interaction. As per the sample Questionnaire survey, there
was no IPR issue under the TOKTEN-India Project.

The short-term consultancy mode is observed to be not free from defects. The
non-availability of supportive staff and equipment can be a major handicap
(Prof. Amu Therwath). Secondly, unlike in project-based activity, the
consultancy approach is generally taken as one-off activity requiring no follow
up, which is a serious shortcoming. A limitation experienced by a consultant
was the lack of sophisticated equipment for demonstration and training
(Mohan D. Rao). Another freelance consultant of Canada, Dr. P. Sharma
Maruvada has indicated that delay in obtaining, and some time lack of
equipment slows down the transfer process within the consultancy period.
Further, the consultancy may become very difficult if the expected beneficiary
do not come out openly with their questions. This was experienced by Krishna
Sapru who found that university students were afraid to be open and frank in
the presence of their supervisor and challenging a superior was out of
question in India. According to Dr. Desiraju “ scientists in India are usually
hesitant to ask questions or get into an open discussion even though they are
assured repeatedly that they should not worry about making statements that
they think might not sound very smart Speaking out often helps in carrying
ones own ideas on their own and other times makes it possible for some one
else to help re-direct a problem towards more useful direction”.

However, the visit of consultant should be made use of beyond the period of
visit by formulation of joint work. Prof. Ghanshyam N. Pandey, University of
llinois, Chicago, USA has reported that several scientists with whom he had
discussions have paid a return visit to his center in Chicago which laid the
groundwork for collaborative research in several areas. In the present context
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the reverse visit by Indians is considered to be the need by many
respondents.

Reverse visits are required to keep pace with the latest developments in the
field and also make use of the current research facilities. Today there are
several channels for bilateral visit which can be explored for making use of the
contact with TOKTEN consultants.

Dr. C R Bhatia suggested that, young TOKTEN consultants from abroad may
be invited for training Indian researchers from various institutions in newer
techniques of research.

Dr. Bhojwani suggested that there is no need for Governmental intervention in
the operation of TOKTEN. It should be left entirely to the information seekers
and the information providers to contact each other and operate in the manner
they consider convenient, particularly in view of the ICT facilities.

4.8.5. Main host versus User community

Except a few NRIs who had a singular mission for the visit, others have visited
more than two institutions for consultancy, lecture etc. It is of interest to know,
whether the concept of main host followed by additional visits of consultants
to other users was uniformly effective or was it that the additional visits diluted
the overall purpose of assignment?

A synthesis of responses reveals that, the additional visits depend on the
purpose of the consultancy and the pressure of demand. If planned well, the
additional visits do not dilute the overall purpose but add to it. However
constraint on time for doing complete justice to the multiple visits is expressed
by more than 75 per cent of the respondents. An expert expressed that the
number of institutes a TOKTEN expert has to visit are too many, leaving
hardly any time for the follow up of a particular plan or experiment. Often one
ends up with just presenting a lecture and some discussions, which are
frequently not oriented to the institutes problems and solutions! In the words
of Dr. T S Prahlad “the present version of TOKTEN programme is highly
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satisfactory but it would be more useful if a laboratory would have the expert
for about 6 to 8 weeks for more intimate involvement with the chosen R&D
programmes”.

On a similar note an expert opined that, because of the large number of
organization he had to visit, time for in-depth discussions with interested
individuals was very short. He feels that, for more effective interaction,
adequate time should be allowed for such discussions. This can be
accomplished by limiting the number of organizations to a minimum two or
three, for a six-week visit.

Barring a very few notable exceptions where the purpose itself was a passing
visit, most experts and Indian beneficiaries experienced shortage of time for
consultation, as illustrated below. However, Dr. Desiraju has conceded that it
was his time constraint that limited the duration of his stay in India.

Several user organisations in India expressed that it is important that the
experts spend an extended time of one or two months with the secondary
places and engage in well-planned research activities which are important to
the Indian scientists. This will not only help the Indian scientists but will lead to
maintaining a strong tie between the experts and the host laboratory after the
visit. The experts may invite students or faculty from the Indian institutions to
spend some time in their overseas laboratories to carry out research. Both
parties involved can work out the financial aspects. These types of
arrangements would help maintain the link initiated by the experts and the
host institutions and would be extremely beneficial to all.

As indicated by Dr. Amit Ghosh, in some ways, it may be better to visit a
single laboratory for an extended period of time where actual pilot
experiments can be performed.

A typical response of an NRI is “The number of institutes a TOKTEN scientist
has to visit, in my opinion, is too many. Four to six weeks of time gets divided
into too many short visits. This leaves hardly any time for the follow-up of a
particular plan or experiment. In a lot of cases because of the short time
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assigned for a particular place, one ends up with just presenting a lecture and
some discussions, which is frequently not oriented to the institutes problems
and solutions. One should stay at least two weeks in one place to carry out a
meaningful project”.

As a pre-consultancy strategy, a more intense interaction of longer duration
(thereby allowing for an iteration and convergence) between the consuitant
and the specific individual(s) of the host organization has been suggested by
Dr. R P Das, prior to the commencement of the assignment.

Towards conservation of time, an expert advised that the programme could
probably best be served if the visit is limited to one or two organizations. This
would avert loss of a certain amount of time for travel from place to place, and
would allow adequate time to interact in a more meaningful way within a given
institute, be it discussing experiments, performing experiments, presenting
concepts of the field of expertise or simply serving as a consultant. A major
teaching component could be established to present the “state of the art” of
the expert's field in order to make current the knowledge base and to promote
new concepts in research.

Another advice is: “My personal recommendation for future visitors is that they
should plan to spend 70% to 80% of their time at one institution and to visit no
more than two or three other institution during the rest of the time”.

Quite differently, Dr. Chugh has indicated in his reply that if the solution of the
main host's problem is developed in concert with others, then the visits to
other organizations is most appropriate.

Based on the experiences cited in this section, the guidelines for secondary
visits by the expert consultants could be:

> Both primary and secondary visits must focus on a common problem of
importance with a long-term goal.

» Additional visits must be kept to the minimum.

> Requires judicious planning and coordination including all the preparations
for work by the receiving organizations.
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> There should be accountability of the recipients to the consultation sought.

Further, following could be the guidelines for firming up of the procedures for
making secondary visits of consultants more productive:

. Judicious identification of host institution based on gravity of demand vis a
vis other demands, its alignment with national objectives, weight of ongoing
research in the host institution, availability of resources for future work and
the quality of research team.

. Matching of demand with the credentials of the expert and available R&D
base at the host institute.

. Facilitating pre-visit preparatory groundwork and joint planning.

4. Curbing of dissipative general visits and courtesy calls.

. Monitoring of follow-up progress.

4.8.6. Demand Driven Versus Supply Driven

The questionnaire survey predominating supports ‘Demand driven’ approach
in selection of consultants. However, a few recommend a mix of ‘Demand
Driven’ and ‘Supply Driven’ approaches. Hence the implementing agency
should play a strategic role of making use of both the choices. The aim should
be to arrive at perfect match between the need and the expertise. This
requires good knowledge of clients and the resources and appropriate
interactions with the two. Dr. Krishna Sapru was invited twice. The second
visit allowed follow up and the match was better.

4.8.7. Matching of Expert and the Host

Identification of the problem for which NRI consultant is being sought is most
critical and consultant's visits should match needs for solving the problem. A
question therefore posed to the consultants was how to improve the matching
of expert's knowledge and experience with the needs of the hosts? As pointed
out by an NRI in response to our question, matching of interests between an
expert and host/users needs promotion of greater exchange of information
between a TOKTEN participant and specific individuals at a host institution
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whose research and study can be matched to that of the TOKTEN participant.
This can take the form of exchange of publications, preprints and
correspondence prior to such visits. A multichannel communication, directly
between the host and other users with the consultant, should therefore be
encouraged. Such exchanges will permit a TOKTEN expert and organization
such as CSIR to be more selective in the choice of institutions at which a
consultant is to spend time.

Dr. Chugh opines that the key to identify one or two clear problem areas for
which one wants to bring in consultants. The consultant should be used to
provide some solutions to the problem. These solutions should be openly
discussed while the consultant is still there. The adequacy and
appropriateness of the solutions should be debated. This was never done.
That is where he thinks TOKTEN should be improved.

Prof. Arup Raychoudhury, Prof. Deepak Pental, Dr. H S Maiti, Dr. S C
Majumdar and several other Indians and also the NRIs have underscored that
the purpose should be well articulated for clarity on both the sides to make the
visit productive. Further the purpose should not be lost sight of during the

course of consultancy.

A query was addressed both to the consultants and the beneficiaries of the
TOKTEN project regarding the extent to which they found the knowledge
transfer between the ‘knowledge provider' and the ‘knowledge receiver’
‘matching’ each other in terms of its utilization/dissemination, as perceived by
transferor or transferee. After discussion with a cross section of scientists, it
was decided to have three levels of indicator, viz., ‘A™, "A’ and "A*'

*A”stands for insufficient capacity of the transferee to absorb and utilize the

knowledge transferred.
‘A’ means matching capacity of recipient to utilize the knowledge transferred.
*A" stands for surplus capacity of the transferee to receive and make use of

the knowledge transferred.
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All the expert consultants in the Questionnaire study indicated that the
recipients had matching capacity to absorb the knowledge transferred.

Similarly, all the recipients in the sample responded that the matching of
expert with their consultancy needs was adequate.

Based on the Questionnaire study, the contribution by the consultant to the
host/user organisations may be concluded to be optimal as arrived at in
Section 7.5, Chapter 7.

4.8.8. Team Spirit

The basic aim of TOKTEN was transfer of knowledge. The effectiveness of
knowledge transfer is enhanced when there is team spirit among the
recipients. Team spirit indicates the eagerness of the organization to learn. A
question was therefore put whether there was team spirit among the
recipients. That is, whether there was professional culture among the
recipients supporting and promoting each other's work and share their
findings (networking).

While most of the experts acknowledge team spirit among the recipients,
example, visit to NML, CGCRI by Bhaskar Sen Gupta, only a few observed
that there was not much cooperation among the transferee. However, sharing
of information through networking is observed to be poor in India by four of

the consultants.

4.8.9. Follow-up and Sustenance of Contact

Most of the visits appear to be for immediate gains. In the present day
seamless laboratories, such contacts should be maintained to keep abreast of
the advances in the field. But, based on the collective responses from the
consultants, post-consultancy follow-up appears to have taken a back-seat.
Prof. Chugh has said that:
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“In all my visit, | developed plans of action which were approved but never
acted upon. | wrote at least 10 proposals which were considered very
timely by Indian counterparts. However, they were never followed through
and got diffused. | considered TOKTEN a very good approach to tap
knowledge base of NRI. However, it was not administered properly at the
local level or at higher levels. ...I myself, and several others that | talked to
indicated the same thing...Money or support was never an issue. We all
wanted to give something to India in return for our country did for us to

educate”.

The reason for this was sought from the Indian counterparts whose stake was
more. Two things that emerged out of discussions were:

1. Lethargy to go through the office process and selection procedure of
TOKTEN experts.
2. Inadequacy of policy of TOKTEN-India to focus on specific problems.

A few of the beneficiaries, particularly from NCL and Snow & Avalanche Study
Establishment have continued their contact and have even expanded their
reach with the outside scientist and they acknowledge that their
understanding is much better after interacting with the expert consultants. It is
most desirable that there need to be continuity to consolidate the gains made
on initial visit. As a follow-up visit of Dr. Awtar Krishan Ganju has set up a
yearly Indo-US Cytometry Workshops to train Indian Scientists in advanced
cytometry. The 5t Workshop was held in Biotechnology Department of
Punjab University during Feb. 16-19, 2004.

4.8.10. Relevance of TOKTEN today

Considering the present day need for inviting TOKTEN consultant depends on
India’s progress and need for expert advice in various fields. India is a
scientifically proficient country and in certain fields like earthquakes, India still
needs help from those having more experiences, with damaging earthquakes
worldwide (Dr. Sarada K Sarma).
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An NRI expert is emphatic that with experience of nearly 30 years in the area
of high-voltage electrical power systems at a well known research institute in
Canada, he is better experiences to advise a similar institute in India (Dr. P.
Sarma Maruvada). He further points out that, there has not been much work
done in India and have not found a resident Indian expert. India is catching up
an area of rapid expansion_of high voltage electric power grid and the need for
indigenous R&D is high. He therefore recommends TOKTEN programme for

India to continue.

Besides utilization of state-of-the-art knowledge and creative potential of
NRIs, their guidance in shaping the S&T policy of India and to remain up-to-
date in knowledge with the advanced countries is the need of the hour. The
Department of Biotechnology and The Ministry of Information Technology
have eminent NRIs and people of Indian origins in their Advisory Panels for
catalyzing technologies and investments into India. An S&T Expert Group
under the GOI initiative has recommended launching and managing Web-
based registration of STIO abroad; setting up of joint venture companies in
India with technologies sourced in by STIO abroad; establishment of green
corridors for joint ventures in selected high tech areas; scheme for visit of
distinguished STIO to India on specific assignments on the model of Fogarty
Scholars in Residence of National Institutes of Health, USA.

A New TOKTEN seems to be already on the anvil with the recommendation of
High Level Committee set up by the GOI to launch a scheme for contact
programme of STIOs with Indian peers. Under the scheme hosting of 100 to
150 visiting scientists annually from abroad was suggested to be worked out
by the DST. The S&T Expert Group has suggested a model
format/information grid for database on active overseas Indian researchers for

uploading by DST on Internet.

Further, the S&T Group recommends provision for visit of overseas scholars
and research consultants for advising on Indian research and technology
development projects. Accordingly, it has advised the Indian Scientific
Agencies providing funds for extramural research to consider revising their
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application form to contain a section on Visiting Faculty or Research

Consultant.

From the foregone, the past consultancies under TOKTEN have been for

providing advice, direction; state-of-art report, transfer of know-how, joint R&D

work; technology transfer, etc. Today's requirements are reverse visits of

young Indian scientists to specialized institutions abroad for advance training

and exposure to research with focus on strategic sectors of Indian economy
and joint technology development.

In summary, the emerging view of new TOKTEN would be:

vV V VYVVYV

Web-based institutional framework
Local chapters of TOKTEN experts on a global scale networked
Proactive Interaction with TOKTEN in other countries must be
interconnected.
Linkage with other related institutionalized framework and industries in
developing countries.
Linkages at various levels, like-
« Centers of Excellence in India with alumni-based NRIs,, STIO,
PIO
« Professional bodies & associations in India with their
counterparts abroad
Catalyze setting up of joint venture companies in India with
technologies sourced in by STIO abroad
Promote visit of overseas scholars and research consultants for
extramural research
Facilitate reverse visits of young Indian scientists to specialized
institutions abroad for advance training and research with focus on
strategic sectors of Indian economy and joint technology development.
Make the programme self-sustaining.
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Chapter 5

The Umbrella Project

5.1. TOKTEN Programme to Umbrella Project—The
Transformation

In India, several S&T programmes were operating simultaneously with similar
aim. In the context of UNDP funding, the TOKTEN, TCDC and UNISTAR were
operating concurrently but as separate stream. Simultaneously, the bilateral
and muitilateral programmes co-existed. As mentioned earlier, the primary
purpose of the TOKTEN programme was to facilitate a two-way
communication and partnership between expatriate knowledge providers at
the cutting edge of science and technology and knowledge seekers in India.
TCDC is quite popular for fostering, promoting and sustaining technical
cooperation among developing countries. Through UNISTAR, Indian industry
often sought the expertise of developed countries.

Bilateral and multilateral programmes facilitated joint research and
development work and also exchange of scientists under approved
Memoranda of Understanding and inter-governmental agreements. As can be
seen, the objective of all these programmes, pursued independently, was
more or less the same, that is, to raise the level of S&T development of India,
and promote development. The efforts put in were dispersed resulting in
diffused yield and synergistic potential lay untapped. When the three
individual programmes (TOKTEN, UNISTAR and TCDC) were brought
together under a common umbrella and operated in a well-orchestrated
Project mode, synergy got added to each component and together they
generated greater impact. Linkage of the Umbrella Programme with bilateral
programmes resulted in further value addition. The project unification thus
opened new vistas by broadening and deepening the base for pursuing any
given activity under the programme.
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In addition to the much-needed synergy, the pooling of project hastened the
pace for institutionalization of certain selected activities like Herbal Drugs and
Natural Disaster Mitigation.

The stipulated development objective of this Project was to facilitate and make
available to India advance technological know-how, specialized skills and
highly qualified experts on voluntary basis to address key development areas
and identified problems and issues with a view to upgrading the country's
level of science and technology, promoting their applications and
commercialization, enhancing productivity and improving the quality of goods
and services particularly of small and medium enterprises thereby contributing
to sustainable human resource development.

The Umbrella Project was scheduled to commence in January 1996.
However, decision on priority areas, firming up of the work plan, streamlining
of procedures and overcoming of teething troubles took time and the project
activities could only be launched in October 1996 [CSIR, 1997].

The aims of the Umbrella Project were:

e To address key problems and issues of development or upgradation of
country's S&T level

¢ To promote S&T applications and their commercialization, and

e To enhance industrial productivity and improve the quality of goods and
services for the economic upliftment of India.

The components of the Umbrella Project are introduced below:

5.1.1. Technical Cooperation among Developing Countries
(TCDC)

The TCDC concept was launched at the 27th session of the UN General
Assembly in January 1973, as the voluntary sharing of experience between
two or more developing countries for their mutual development. TCDC
activities are initiated, managed and principally financed by the partner
developing countries themselves with UN organizations and other external
donors playing a catalytic and supplementary role. It is expected to mobilize
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expertise through seminars, workshops and training programmes that would
facilitate formulation and implementation of national programmes of vital
importance to the country for economic, social and human resource
development, including private sector development. The main objective is to
promote India's cooperative arrangements with other developing countries for
mutual exchange of information and expertise thereby facilitating human
resource development, transfer of know-how between developing countries
and enhancing national and collective self reliance.

5.1.2. United Nations International Short-Term Advisory
Resource (UNISTAR)

Initiated and funded by UNDP, the UNISTAR programme makes available to
the developing countries a pool of international expertise from professional
organizations and private industry. The programme has helped to establish a
global network of advisors and supporting organizations, usually made up of
retired business professionals with practical and relevant experience. Since
1985, UNISTAR has provided experts in a wide range of technical and
management services, from engineering to product development, industrial
design, manpower, marketing and quality control, business administration,
accounting and financial restructuring in over 50 countries. UNISTAR experts
serve on voluntary basis, however, the cost of travel and subsistence are
reimbursed by the host enterprises in the developing countries. Since the
small and medium enterprises in India are unable to bear the travel and
subsistence costs of such experts, the UNDP meets these expenses. The
UNISTAR—India programme was launched in India in 1991, and since then,
27 UNISTAR missions have been fielded. The facilities and services of the
UNDP, New York, were made available in the implementation of the project.

There was a yet another effort to mobilize expatriate Indians for industrial
development by launching MEIID described below.
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5.1.3. Mobilizing Expatriate Indians for Industrial Development
(MEIID)

As mentioned in Chapter 2, in the literature survey, Liberalization policy of the
Indian Government in 1991 and globalization of economy provided easier
access to resources like free import of latest technologies from abroad, joint
ventures and setting up of multinational companies in India. Firms and
organization in India responded to market reforms by improving efficiency,
importing technology and by increasing in-house R&D. This required boosting
of utilization of S&T by the industries. Secondly, a change in conception from
“‘cradle-to-grave” (the linear approach of pure research through development
and commercialization in linear mode) to more realistic ‘some overlap’-US
model to ‘completely superimposed’-Japanese model between the three
stages had to be introduced in India. Consequently the need for additional
foreign consultancy directed towards helping the Indian industries in induction
of S&T and improved delivery system was necessary. Hence, a second
window of TOKTEN, though in complete isolation, was initiated for Mobilizing
Expatriate Indians for Industrial Development (MEIID) on a pilot basis in 1992.
This project focused on channeling the specialized skills and expertise of
expatriate Indians to enterprises in the public and private sectors as well as
social science research institutions, which needed technical know-how but
could not meet the costs of international travel and living expenses of the
experts. Seventeen experts were fielded under the MEID project,
implemented by the National Council for Applied Economic Research
(NCAER). The project provided managerial, technical and marketing advisory
services to industrial enterprises and social science research institutions. The
maximum duration of such services under this Project was one month.

5.1.4. Feed Forward from the Past Experience

The accumulated experience of managing TOKTEN, UNISTAR, TCDC and
MEIID underscored the need for the following [UNDP, 1996:
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Identification of key focus areas in line with national development
priorities and their fine tuning;

A sound action plan with well-defined project deliverables and well
articulated progress monitoring and evaluation mechanisms;

Down to earth connection between the three component programmes,
and possibly others;

Shift of focus from basic R&D to industrial R&D and direct industrial
applications; and,

Attainment of Sustainability.
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5.2. Framework of implementation

A Task Force of 14 members chaired by late Dr Parvinder Singh, Chairman,
Ranbaxy Laboratories Ltd, was setup to (a) identify key focus areas (b)
formulate the programme implementation framework, to build up linkage and
partnerships with industry and others, ensuring project mode implementation
and with consortium approach (c) workout an action plan for most effective
utilization of expertise and resources and achieve long term sustainability (d)
determine methodologies to provide holistic input to a large system of R&D
institutes/industries to achieve targeted results in R&D, value addition and
problem solving.

The Task Force comprised eminent members from Academia, Industry,
UNDP, Government Ministry/Department etc. (Appendix 6). Several basic
questions and issues raised by various parties including UNDP, CSIR and
MEA were examined with a view to ensure that the three components
reinforce each other and the programme becomes truly demand-driven. Some
of the basic questions and issues considered are reproduced below [UNDP,
1996]

5.2.1. Basic Questions asked and Issues raised

o What should be the most appropriate framework for implementation of
the Umbrella Programme taking in to account the present position and
strength of R&D systems and the known/perceived requirements of the
industries?

e What roles and responsibilities should be assigned to the partners in
the overall framework noting CSIR’s latest objectives/vision and its
industrial linkages/commitments?

o What type of formal relationship (MOU or subcontract arrangement)
should be established between CSIR (the main implementing agency
of Umbrella Programme) and such other partners?

o How to ensure accountability and responsibility in such relationships?
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e What should the methodologies of operation be to ensure holistic
inputs through the component programmes individually and jointly?
How could different tasks/agencies be coordinated for synergy?

5.2.2. Identified Areas of National Priority

The Task Force identified eight priority areas and one intersectoral niche
area, applicable equally to all the three components, viz., TOKTEN, UNISTAR
and TCDC. Later, “Health” was added as Intersectoral niche area. Further
Disaster mitigation, Leather technology and Application of Biotechnology in
Agriculture, Environment & Health was added to this list, for receiving primary
attention as user priority areas under any of the components.

Some of the major recommendations of the Task Force were as follows
[UNDP, 1996]:

> All activities must be restricted within the stipulated priority areas. The priority areas
identified would apply equally to all the three components viz., TOKTEN, UNISTAR
and TCDC.

> In the priority and intersectoral areas, to stay focused, some fine-tuning should be
attempted through the Programme Steering Committee and National Project
Coordinator.

> Coordination mechanism should be efficient in every way. CSIR should ensure
effective coordination with appropriate ministries on one hand and the focal
points/subcontracted agencies on the other.

> While CSIR should be the main implementing agency, specific responsibilities and
roles were assigned to the focal points. For the TOKTEN, eight focal points were
recommended. For the UNISTAR, CIl and FICCI were to share the eight priority
areas. For the TCDC, CSIR was to take assistance of expert agencies.

» Workshops and seminars should cease to be stand alone activities and become
integral parts of the components of the Umbrella Project.

» A brainstorming session should be convened in Delhi, involving focal points and
members of industry associations so that they could spread the concepts to a larger
audience with a view to generate ideas, proposals and recommendations in the
matter of inviting experts, etc.

» CSIR's database on TOKTEN should be strengthened and steps taken to integrate
the components for UNISTAR and TCDC.
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Fermentation technology & its applications
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Environment & Pollution problems
(3]
Information technology
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Automotive components manufacturing technology
(5]
Process technology
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Intersectoral niche areas
&
User priority areas under any of the components to be desided in
consultation with NPD

Figure 1: Priority Areas identified by the Task Force



92

5.3. Organizational setup of the Umbrella Project

The Umbrella Project was implemented with the Director General of CSIR as
the National Project Director (NPD). The UNDP and the Department of
Economic Affairs (DEA), under the Government of India, were the two arms of
the NPD. The UNDP, CSIR and DEA were primarily concerned with the
capacity building, overall economic development of the nation and monitoring,
respectively. The Programme Policy Committee (PPC) and the Project
Steering Committee (PSC) along with their sub-committees facilitated the
NPD in deciding the policy and the implementation matters of the project.

Programme Policy Committee (Appendix 6) was set up to (a) provide overall
guidance and advice for implementation of the Umbrella Programme ensuring
the consortium approach (b) Identify key focus areas and constantly tune
them to the national priorities(c) approve the overall work pians, programmes
and implementation mechanisms (d) conduct biannual reviews of the progress
It was chaired by the Director General of CSIR, designated as the National
Project Director (NPD). The NPD was assisted by a National Project
Coordinator (NPC).

To speed up action and yet retain objectivity, a Programme Policy Sub-
Committee facilitated decision-making on all policy matters and related action
plan of the Umbrella Programme. It provided policy direction to PSC, if and
when required and took such steps as were necessary to monitor and steer
the Umbrella Programme, and apply mid course corrections, if and when

required.

Programme Steering Committee (Appendix 6) was asked to (a) evolve Annual
Work Plans within the frame work of policy decisions of programme
implementation (b) develop and recommend criteria for processing the
consultancy assignments, selection of experts (c) guide NPC on smooth ang
effective implementation of the programme and (d) render advice in
formulation of MOUs & subcontracting arrangements. Please see Figure 2. for
the interconnections
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A rigorous system of selection of experts was introduced. For independent
TOKTEN stream the selection was through a High Powered Selection
Committee (HPC), while for well-defined missions, like the TCDC workshops,
a ‘Screening Committee’, constituted for each mission, integrating the three
streams, selected the consultants. The High Powered Committee ensured
selection of experts strictly according to the prescribed criteria and
recommended improved mechanisms of selection, and initiatives and
innovations in improving the project yield, and utility factor of experts

The National Project Coordinator (NPC) was responsible for networking with
the various components of the project namely the TOKTEN, TCDC and the
UNISTAR consultants, the beneficiaries, the funding and the monitoring
agencies (UNDP and DEA). The NPC, along with his CSIR team members,
was responsible for drawing out the plan of work including budgeting,
arranging meetings of the project committees including participating in the
tripartite review meetings with the UNDP and the DEA, provide the necessary
information like the periodical progress reports and also assist the NPD in
taking the final decision regarding the policy and implementation matters
related to the Project [CSIR, 1997].

Premier national level institutions like the CSIR laboratories; universities and
the industries raised demand for experts and also acted as hosts for
organizing the project activities. Simultaneously, they were also the
beneficiaries under independent TOKTEN, UNISTAR or TCDC stream.
Besides, the institutes of higher learning, viz., IITs and IS¢ Bangalore; the
Government Departments/Ministries, namely, the Depanmeﬁt of Science &
Technology, the Department of Biotechnology, the Ministry of External Affairs;
the industrial associations like the Confederation of Indian Industries (CIl), the
Federation of Indian Chambers of Commerce and Industries (FICCI) and the
Associated Chambers of Commerce and Industry in India (ASSOCHAM)
provided guidance to the Project as the members of the Project committees.
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The progress was rigorously monitored by an annual Tripartite Review (TPR)
It was held under the Chairmanship of Director General, CSIR with the
representatives of UNDP and Department of Economic Affairs as members.

5.4. Project Implementation

International Science and Technology Directorate of CSIR, at the very outset,
put together a dedicated team of professionals to achieve/deliver:

> Improved co-ordination and management:

> reinforcing of linkages and creation of synergy between TOKTEN,
UNISTAR and TCDC

» strict adherence to and adequate spotlight on priority areas and alignment
and constant fine-tuning of the Umbrella Project with the national
development priorities

> a consortium approach to programme ’implementation with proactive
involvement of R&D institutions, industry and nodal organizations

> greater orientation towards R&D applications, and human resource
development, as well as training with industrial bias

» down-to-earth connection with the other ongoing national programmes

» pro-active participation of industry and change of gear from ‘supply push'’
to ‘demand pull’

A total of 470 TOKTEN experts had visited India during 1980-95, all under
independent stream. This number included 66 revisits that demonstrate
sustained linkage. The scenario dramatically changed when TOKTEN,
UNISTAR and TCDC experts shared a single platform, as for example at
thematic workshops (Table 4). Ten eminent women scientists also contributed
immensely to this project. Simultaneously the original virtue of TOKTEN-India
was retained by (a) extending stay of TOKTEN experts to take on other
capacity building initiatives (b) organizing stand-alone TOKTEN visits to meet
very specific demands from frontline Indian Institutions. Such visits numbered
48,
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Table 4. Pooling of Expertise under the TOKTEN Umbrella Project (1996-2001)

Stream Shared Platform
TOKTEN 33
‘ UNISTAR 30
h TCDG 154

Two Workshops were organized in other developing countries with Indian

resource persons. In Iran, 88 participants and in Nepal, 55 participants

attended the workshops. One Workshop was exclusively organized for the
participants from the developing countries with majority of resource persons

from India.
5.5. Programme Investments
5.5.1. UNDP

Table 5. Investments during Different Phases of TOKTEN/Umbrella
Project (1980-2001)

Phase and Investment Number of Number of Number of
Period (Million US §) visits of visits of visits of
TOKTEN TCDC UNISTAR
Experts Experts Experts
A 980-1982) 0.2 54 Not applicable Not applicable
(A 984-1989) 0.92 203 Not applicable Not applicable
TR 990-1992) 0.5 115 Not applicable Not applicable
IV (1992-1 995) 1.0 98 Not applicable Not applicable
V (1995-2001) 1.0 81 154 32
Total 3.62 552 154 32

GOl provided matching support in kind.

Source: TOKTEN Brochure, Nov. 2000, pp 36 [CSIR, 2000]

The UNDP investment for the project is given in Table 5. It met international
and domestic travel costs and the per diem allowances of the Consultants
recommended by the selection committee of the TOKTEN programme. Each
consultancy covered duration of one to twelve weeks. The large number of
visits of the expert consultants during the second phase(1984-1989) in Table 5
may be attributed to the fact that the launching experience generated the need
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to well plan the second phase particularly to meet the upcoming need to
establish the then emerging areas like biotechnology, supply of biochemical,
communication and IT.

5.5.2. Government of India

Government of India provided the oversight and patronage. The Project was
initially approved for three years beginning January 1996, but extended three
times and ultimately up to June 2001, without additional funding from the UNDP
[Minutes of Terminal Tripartite Review meeting, Unpublished). It also facilitated

linkage between TCDC and TOKTEN.
5.5.3. Council of Scientific and Industrial Research

CSIR provided matching support to the project in kind. All costs on the
dedicated project team, secretarial and communication expenses, transport and
on use of office spaces were covered by CSIR. It was the principal counterpart
organization of the Government of India for this project, where a CSIR team
provided the administrative and operational services for the implementation of
TOKTEN programme from 1980 to 2001, besides its publicity. The R&D
expertise and the institutional facilities in its constituent institutions were also

utilized for this Project.
5.5.4. Beneficiaries

The entire country became the constituency of the TOKTEN umbrelia
programme. There were a large number of Indian organisations, from R&D and
academic institutions to Industries and industrial associations came forward to
seek expert advice from top class invited overseas expert consultants including
those invited under bilateral programmes. There was also targeted audience
like the small and medium enterprises whose demands were met.

5.5.5. Experts Invited and Areas Served

The distribution of TOKTEN experts by field of their specializations and country
of residence for the period 1996-2000 is shown in Table 6.
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Table 6. Distribution of TOKTEN Experts by Field of Specialization and

Country of Residence (1996-2000)

Specialization

USA

Canada

UK

Others*

Total

Life Sciences
Biochemistry
Biomaterials/Biotechnology
Biophysics
Cataract
Experimental Therapeutics
Food Science and Technology
Genetic Engineering
Immunology
Medical Science
Microbiology
Molecular/Cell Biology
Parasitic Diseases
Pharmacology
Physiology
Toxicology

Zoology Total
0

Chemical Sciences
Batteries/Fuel Cells
Biochemistry
Catalysis
Chemistry
Corrosion
Electrochemistry
Organic Chemistry
Polymer Chemistry

Total

3

21

10

W ON a2 wWw N oW

29

o NN W

16

Contd.
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Specialization USA Canada UK Others* Total
Engineering and Technology
Chemical Engineering/Technology 1 2 - 1 4
Civil/Structural Engineering 1 1 - - 2
Coal management 1 - - - 1
Communication Systems/Telecom. 2 - - - 2
Design Engineering 1 - - - 1
Disaster Management/Landslide - 2 - 2 2
Electrical/Electronics/Computer - 1 - - 2
Engineering
Glass and Ceramics - 2 - . >
Material Science/Engineering 4 1 - 2 8
Mechanical Engineering 4 1 - 2 5
Metallurgical Engineering 3 - - - 1
Mining Engineering 3 - - 2 5
Nanotribology 1 - - - 1
Rock Mechanics 1 - - - 1
Rural Development - - . . 1
Structural Engineering 3 - - . 3
Total 23 9 - 8 40
Science Management -
Business Development 1 - - 1 2
Decision Making 1 - - - 1
R&D Management - - 1 - 1
Technology Transfer - - 1 . 1
Time Management 1 - - . 1
Quality Management 1 - - - 1
Total | 4 - 2 1 7
Grand Total | 68 18 4 13 110

* Includes Australia, Bangladesh, Brazil, France and Malaysia.
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It was observed that during 1996-2000, out of 110 TOKTEN experts, 68 were
from the USA followed by Canada (18). A small number of experts visited
from Australia, Bangladesh, Brazil, France and Malaysia. Area-wise the
maximum demand was in the field of Engineering and Technology (40 experts
out of 110) followed by Life Sciences (29 experts). The other areas in which
the experts were invited could be grouped as Physical and Applied Sciences
(16), Chemical Sciences (16) and Science Management (7).

The data in Table 6 overlaps two plan periods, eighth five year plan (1992-97)
and ninth five year plan (1998-2005). During these periods the economic
development of India the plan documents stated “For rapid economic
development, the priority sectors ... are power, transport and
communications...” As may be seen in Table 6, no specialist in the area of
power and transport was sought and only two experts (out of sixty-eight) in
the area of communication systems/telecommunication were demanded. This
can be attributed to lack of awareness about the programme and inertia of the
system as a whole.

Looking from another angle the ultimate goal of the eighth five-year plan was
‘Human development’, which has been the outcome under several of the
planned activities. Considering agricultural development, eradication of
illiteracy, provision of safe drinking water as the basic needs of India, the
‘demand pull’ needed correction to cover these areas of importance to the
nation and further as suggested in the Lobell report, “The country’s scientific
and technological base, therefore, has to have the capability to move its
efforts more quickly towards the application end of the innovation pipeline”

[UNDP, 1994].

It is seen from the three joint evaluation mission reports that that engineering
and technology was the area of specialisation of most of the TOKTEN
consultants (47%), out of which most of consultants were from the sub-field of
electrical, electronics & computer engineering (31%). 21 experts were fielded
in ‘Health care’ sector and experts. This is also brought out in the joint
evaluation reports [UNDP, 1988; UNDP, 1994].
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5.6. Contributions of Umbrella Project

The Umbrella Project yielded synergistic gains by virtue of integration of the
multiple programmes, viz. TCDC, UNISTAR, bilateral programmes etc. Table 7
shows how the three components have supplemented each other. For example
1 NRI, 2 experts from industries and 29 experts from developing countries could
share a common platform to act as resource persons in the TCDC workshop on
‘Application of on-line instrumentation in Pulp & Paper, Leather and Food
processing industries’, meeting varying needs of the participants.

Table 7: Number of Overseas Experts in the three Streams of Umbrella
Project Serving the Same Cause

WS-1 | WS-2 | WS-3 (WS4 [WS-5 [WS-6 | WS7* | WS-8 | WS-0* | WS-10
TOKTEN 4 1 5 2 2 - - 4 - 2
UNISTAR| 3 2 2 2 2 - . 3 - r
TCDC 2 29 5 21 5 2 - 19 N 16
TOTAL 9 32 12 25 9 2 - 26 - 19

WS-11 | WS-12** | WS-13** | WS-14 [WS-16 | WS-17 | WS-8 | IS | TOTAL
TOKTEN 1 2 - 2 2 3 3 48 81
UNISTAR 3 - 2 7 2 1 - 2 32
TCDC 8 14 17 1 8 2 - 154
TOTAL 12 16 19 10 12 6 45 | 267

WS-1 TCDC International Workshop and Training Programme on Hydrogen

Energy and Related Technologies
Banaras Hindu University, Varanasi
November 29-December 1, 1996.

WS-2 TCDC International Workshop on Application of On-line Instrumentation
in Pulp and Paper, Leather and Food Processing Industries
CEERI Centre, Chennai
February 3-11, 1997.

wWs-3 TCDC International Workshop on Advances in High Performance
Concrete Technology and Its Applications
SERC, Chennai
April 16-18, 1997.

ws-4 TCDC International Workshop cum Training Programme on Herbal Drugs
RRL, Jammu
September 18-22, 1997.

WS-5 TCDC International Workshop on Application of Biotechnology in Bio-
) fertilizers and Bio-pesticides
lIT, Delhi
October 15-18, 1997.




WS-6

WSs-7*

ws-8

Ws-g*

WS-10

WS-11

WS-12**

Ws-13*

WS-14

WS‘1 5***

WS-16

WSs-17

WS-18

102

Brain Storming Session on Identification of Technology Needs of Small
and Medium Enterprises in Developing Countries

COSTED Central Secretariat, Chennai

June 1-2, 1998.

International Workshop on Technological Upgradation in Food
Processing Leather, Pulp and Paper

Mashad, Islamic Republic of Iran

June 14-18, 1998.

TCDC International Workshop on Surface Engineering and Coatings NAL,
Bangalore
June 25-30, 1998.

TCDC Workshop on Herbal Drugs and Aromatic Plants Kathmandu, Nepal
October 7-9, 1998.

TCDC Workshop cum Training Programme on Food Processing for Value-
Addition, Health Care and Nutrition

CFTRI, Mysore

October 22-24, 1998.

International Workshop cum Training Programme on Landslide Hazard and

Risk Assessment and Damage Control for Sustainable Development
CRRI, New Delhi
November 6-15, 1998.

TCDC International Training Workshop on Emerging Trends in the
Diagnosis of Infectious Diseases

CDRI, Lucknow

December 7-12, 1998.

TCDC International Workshop on Management of Innovation from
Concept to Commercialisation

IPFT, Gurgaon

December 21-24, 1998.

International Consuitation Meeting on Technology and Environmental
Upgradation in Indian Leather Sector

India Habitat Centre

November 29-30, 1999.

International Workshop on Technological Upgradation of Drugs,
Pharmaceuticals and  Agro-chemical Industries for  Global
Competitiveness

IICT, Hyderabad

November 30-December 4, 1999.

International Seminar on Environmental and Waste Management in Iron
and Steel Industries

National Metallurgical Laboratory

Jamshedpur, December 2-3, 1999.

TCDC Workshop on Natural Disaster Reduction: Policy Issues and
Strategies

Structural Engineering Research Centre, Madras

December 21-22, 1999.

International Workshop on Sustainable Strategy for Promoting Export
Competitiveness in Knitwear Industry
Tirupur, August 23-25, 2000
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ws Workshop (specially being organized depicting synergy amongst TOKTEN, UNISTAR &
TCDC - the three components of Umbrella Programme)
IS Independence stream of TOKTEN Programme (other than Workshop)

TOKTEN  Transfer of Knowledge Through Expatriate Nationals
UNISTAR United Nations International Short Term Advisory Resources

TCDC Technical Cooperation Amongst Developing Countries

* Workshop organized in other developing countries with Indian resource persons. In Iran,
88 participants and in Nepal, 55 participants attended the Workshop.

b Workshops exclusively organized for participants from the developing countries with
majority of resource persons from India.

ok Not included in Table 7 as the break up of consultants was not available.

A complete Calendar of activities (Meetings and Events) is placed at Appendix
7 [Bhandari, R K; 1999].

Yet another innovation achieved was to register intimate partnerships and
reduce costs. The best example of this is provided by partnership with the Asian
Pacific Centre for Transfer of Technology (APCTT), which alone added 27
participants from as many as 10 developing countries to support a thematic
workshop. The countries represented were Bangladesh, China, Iran, Malaysia,
Mongolia, Nepal, Philippines, Sri Lanka, Thailand and Vietnam from R&D
institutions (14), Industries (8). Academia (3), S&T Agencies (1) and Unaffiliated
independent participant (1). Further strength could be added by inviting two
consultants from Austria and Sweden respectively under the UNISTAR, and
one consultant from U.K and one consultant each from China, Sri Lanka and
Korea. Besides the foreign consultants, ten Indian resource persons added their

own weight.

A major contribution of the Umbrella Project was the institutionalization of two of
the Umbrella activities on Herbal Drugs and Natural Disaster which not only
sustained these two key activities pursued under the Project but helped in
achieving a nation wide attention. The significance of this achievement is so
large that Chapter 6 is wholly devoted to institutionalization and sustainability
aspect of the Project.
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5.6.1. Major TCDC Workshops, International Seminars and
Meetings Organized under the Umbrella Project

Eighteen International TCDC Workshops Seminar and Meetings were

organized (Figure 3):

2000

O = N W b~ O OO N ©

1998 1999

Figure 3: International Workshop Organized during 1996-2000

As in Table 7, in all, 81 experts under TOKTEN, 32 experts under UNISTAR
and 154 experts under the TCDC were fielded for 18 international TCDC
workshops/meeting, besides the following two TCDC stand alone activities

(other than synergy stream):

e TCDC International Training Workshop on ‘Emerging trends in the
diagnosis of infectious diseases’ held at CDRI, Lucknow during December
7-12, 1998.

e TCDC International Workshop on ‘Management of innovation from concept
to commercialization’ held at IPFT, Gurgaon during December 21-24,
1998.
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The participants in the above two workshops were from the developing
countries, while the faculty was mostly from India. Thus, these two activities
were undertaken exclusively for giving further impetus to the cooperation
amongst developing countries.

It may be noted that, except the TCDC consultants who were invited for the
Workshops only, the TOKTEN and UNISTAR experts additionally pursued
individual consultancy mission to R&D systems and industries.

The first major project event under the Umbrella Program, namely the
workshop on Hydrogen Energy and related Technologies held at Banaras
Hindu University, Varanasi, gave a good feel of the tremendous potential
latent in the unification of TOKTEN, UNISTAR & TCDC Components of the
Project. Proactive involvement of Industry, Academia and Research &
Development Personnel, all spotlighting a single theme, added substantial

glow to the Workshop.

The second major event, taken up under the Project, addressed the vital
subject of Application of "On-line Instrumentation in Pulp & Paper,
Leather & Food Processing Industries” held at Central Electronics
Engineering Research Institute, Chennai. The yield of this Workshop
improved even further, because of the concord with the Asian & Pacific
Centre for Transfer of Technology (APCTT), concerned equally with the
theme of the Workshop. This single new initiative of associating the APCTT
enriched the substance of Workshop, facilitated participation of an additional
27 Experts and participants from as many as 13 developing countries, (off
loading the international travel and part printing costs to APCTT). Such a
move also made its possible to address the issue of sustainability, more

effectively.

The third major event namely "Advances in High Performance Concrete
Technology & its Applications™ held at SERC Chennai stretched the ambit
of partnership still further, well beyond the realm of the Umbrella Programme




106

by tapping resources of the Department of Science & Technology, and others,
to partially support participants from developing countries like Sri Lanka.

The above new initiatives and their synergetic influence, added enormously to
the momentum to the fourth event. Herbal Drugs held at RRL, Jammu (18-
22 September 1997). It was a great success, by additionally facilitating
participation of CSIR's bilateral partners, without burdening the Umbrella
Project with costs on international travel. In most cases, even the hospitality
component was covered by CSIR inputs. The cost-effectiveness of the
Workshop was thus greatly improved. What is more, continued association of
APCTT in this event too (as also in the subsequent event on Biotechnology)
amply proved the point that it is not hard to sustain meaningful partnerships
and that the sky is the limit to which fruits of synergy could be realized through
networking and imaginative project implementation. The workshop led to
signing of a MOU, repeat of training programme, and another workshop on
the subject conducted at the request of UNIDO.

The fifth event was taken up under the GOI-UNDP Programme addressed the
vital subject of Application of Biotechnology in Biofertilizers and
Biopesticides held at IIT, Delhi. This workshop demonstrated the use and
utility of biotechnological approaches to agriculture such as genetic
manipulation of plants and use of biological materials in place of chemical
fertilizers and pesticides. A training programme of two days duration
preceding the workshops for the benefit of participants from India and other
developing countries had also been organized to give field label
demonstration and practical training in this area.

In the context of global technology scenario and the new economic and trade
regimes, Identification of the critical technological needs of Small and Medium
Enterprises is the prerequisite to formulate and appropriate technology
management strategies. Keeping this in view A Brainstorming session on
Identification of Technology Needs of Small & Medium Enterprises for
Developing Countries was organized as a sixth event under the GOI-UNDP

Umbrella Project.
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As a follow up of international Workshop On Application of On-line
instrumentation in Pulp & Paper, Leather & Food Processing Industries an
International Workshop on Technological Ugradation in Food
Processing Leather, Pulp & paper was organized at Mashad, Islamic
Republic of Iran. This was the seventh event under the GOI-UNDP Umbrella

Project.

The eighth major event organized under the GOI-UNDP Umbrella Programme
was on Surface Engineering & Coatings held at NAL, Bangalore. During
the Workshop a conscious attempt had been made to bring together
representatives from a large number of related industries in the country,
scientists and technologists working in different R&D laboratories, policies
planners of the Govt. of India and resources persons/participants from a
number of developing and developed countries. This workshop has also led
to establishment of Indian National Society of Surface Engineering, besides
providing the stimulus to the related industries.

The event on Herbal Drugs held at RRL, Jammu had indeed triggered
windfalls'. Request for repeat of similar programme was received from Nepal
and an International Workshop on Herbal Drugs and Aromatic Plants was
organized at Kathmandu, Nepal in association with APCTT.

The tenth event i.e. International Workshop on Food Processing for Value
Addition, Health Care and Nutrition was organized at CFTRI, Mysore. The
objective of this workshop was to initiate action for wider regional cooperation
in the Asia-Pacific area, especially for value addition to foods, imparting
nutrition security, preventing food losses by product utilization, and food
industry waste management through adoptable, cost-effective, eco-friendly,
energy-efficient, water-conserving, traditional and modern technologies which
can fit into the traditional cuisine and practices.

The eleventh major event i.e. an International Workshop cum Training
Programme on Landslide Hazard and Risk Assessment and Damage
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Control for Sustainable Development including field visits was
organized at CRRI, New Delhi with the aim of sharing of national regional,
global experiences to address the multidimensional problem of landslide in
India and other developing countries.

The twelfth event i.e. an International Training Workshop on Emerging
Trends in the Diagnosis of Infectious Diseases was organized at CDRI,
Lucknow. The Workshop focused on sharing of knowledge and exchange of
information on changing patterns of Infectious Diseases, their diagnosis and
treatment.

The thirteenth event i.e. an International Workshop on Management of
Innovation from Concept to Commercialisation organized at IPFT,
Gurgaon focused on the Training Programme on Protection and Exploitation
of Intellectual Property Rights of Innovations, networking in the area of
Management of innovation and the innovation in management of Capital and
Service Sector etc.

The fourteenth event ie. International Consultation Meeting on
Technology & Environmental Upgradation in Leather Sector was
organized at India Habitat World, New Delhi. The Workshop focused on
tackling the problems of TDS and solid waste with both short and long term
perspective and constant efforts for improvement of existing processes and
introduction of new processes to achieve continuous improvement through
pollution control & prevention, cost effective operation & maintenance of
effluent treatment devices.

The fifteenth event i.e. an International Workshop on Technological
Upgradation of Drugs/Pharmaceuticals & Agro-chemical Industries for
Global Competitiveness was organized at IICT, Hyderabad. The objective
" of this workshop was to bring in various options available for technology
upgradation in small and medium enterprises. It is due to the fact that The
SMEs in speciality chemical sector in developing countries are in tremendous
strain both from technological, environmental and economic considerations.
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Technology upgradation can alone provide solution to face these challenges.
If timely assistance (2005 is not far off) is not provided through national and
international endeavours, the SMEs are likely to face extinction under market
economy driven conditions.

The sixteenth event i.e. an International Workshop on Environment and
Waste Management in Iron and Steel Industries was organized at NML
Jamshedpur. The workshop focused on the development of inexpensive, cost
affective and cleaner technologies and procedures, which are affordable by
small and medium scale industries.

The seventeenth event i.e. an International Workshop on Natural Disaster
Reduction: Policy Issues and Strategies was organized at SERC, Chennai
as a follow up of the International Workshop on Landslide Hazards and Risk
Assessment organized at CRRI, New Delhi during 1998 The Workshop
dwelled upon the issue of safety of disaster prone areas, imaginatively
tapping of the unprecedented potential of modern science and technology and
reducing the vulnerability of peoples in disaster prone areas by all possible
means including the initiatives to remodel Mega and Metropolitan cities now
under the shadow of natural disasters.

The eighteenth event i.e. Sustainability Strategy for Promoting Export
Competitiveness in Knitwear Industry was organized at Thirupur. The
main objective of this workshop was to bring together a cluster of textile and
garments exporters to address their needs and requirement in meeting
international standards and bringing about a synergy between social,
economic and environmental performance. The workshop also focused on
raising awareness of social and environmental issues in the supply chain
highlighting' the benefits of sustainable production methods, profiling existing
tools to improve performance, outlining elements of a sustainable production
strategy and identifying local training needs for future programmes.
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Aside of the Workshops, compilations on India’s Trainer potential was brought
out and distributed widely for the benefit of the users in the developing
countries as a further boost to TCDC activity.

5.6.2. Trainer Potential of CSIR Laboratories and Other
Institutions in India

The very rich experience of CSIR in carrying out capacity building initiatives
under the umbrella project yielded as an important byproduct, a compendium
of the available infrastructure and expertise in specialized areas of S&T in the
CSIR laboratories. It caught special attention of the developing countries
during the four TCDC workshops, as it projected the level of available Indian
capacity. This led to the compilation of a comprehensive publication on the
training facilities for India as a whole, covering CSIR as well as non-CSIR
institutions, such as Department of Electronics, IITs (Mumbai, Kharagpur,
Kanpur), and R&D Centres in industries. As decided by the Programme Policy
Committee at its meeting held in September 1998, more than 700 copies of
the “Trainer Potential' were distributed, along with CD-ROM to the Indian
missions in the developing countries, missions of the developing countries in
India and also through APCTT and UNDP networks for wider dissemination.

5.6.3. Technological Needs for Small & Medium Enterprises in
Developing Countries

In the changing global market environment, small and medium enterprises
(SMEs) in developing countries face a new challenge. It was considered
appropriate to strengthen the SMEs sector in Manufacturing Industries
through GOI-UNDP Umbrella Programme by launching a study to identify the
technology needs of small and medium enterprises in India in following
sectors: Drugs and Pharmaceuticals Sector, Building material Sector, Food
Processing Sector and Leather Industries Sector

A Brainstorming session was organized at Committee on Science &
Technology in Developing Countries at COSTED in Chennai during June 1 -
2, 1998. As a follow-up, two more meetings were held and studies were
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carried out in four sectors i.e. (i) leather, (ii) food, (i) building materials and
(iv) drugs & pharmaceuticals to find out the problems being faced by the
SMEs and the technological and other inputs that could be made available.
Reports from the coordinating agencies are given in Appendix: 8.

A brainstorming meeting session of the coordinators of above mentioned four
sub-sectors, government representatives and other agencies was also
organized with a view to make policy recommendations and consider if some
more studies are required to fine tune the recommendations.

5.6.4. Participation of Indian Industries in the TOKTEN
Programme

The Joint Evaluation Mission appointed by the Government of India and
UNDP to review the progress of TOKTEN Programme in India in June 1994
recommended in its report that there was an urgent need to shift the focus of
new phase ie. the Umbrella Project, from basic research to industrial
applications. This provided stimulus to participation by Indian Industry in
virtually every thematic workshop, (Figure 4.) The list of industries, which
directly benefited from the programme, is presented in Appendix 9. With
reference to (Figure 2), about 240 industries participated in the events
including small & medium enterprises (SMEs). Highest number of response
(78) was for the Brain Storming arranged for the SMEs in Developing
Countries which drew special attention to the problems of technological
obsolescence, finance etc. faced by the SMEs. Other sought after areas by
the industries were Knitwear industry (35 participants), Drugs &
Pharmaceuticals (24) and Leather Sector (10).

The participation of Indian Industries was not limited to international
workshops. A large number of Industries came forward to avail the services of
experts under TOKTEN and UNISTAR streams of GOI-UNDP Umbrella
Programme, as listed in Appendix 9. Thus the Umbrella Project gave timely
and much needed stimulus to the industries.
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Figure 4: Participation of Industries in the International TCDC
Workshops

5.6.5. Consortia approach

Further, CSIR could mobilize lateral support from outside agencies like
APCTT, COSTED, NAM Centre for S&T, Universities, IITs, DST and DBT
resulting in cost effective implementation of the Umbrella Project. Besides
enriching the substance of the workshops, it also resulted in off-loading of
operational costs from the project fund. The proactive involvement of industry,
academic institutions and R&D organizations, all spotlighting a single theme,
added substantial sheen to the Workshops. In the TCDC Workshop on
‘Natural Disaster Reduction: Policy Issues and Strategies’, for example, the
association of APCTT facilitated participation of an additional twenty seven
experts and participation from as many as thirteen developing countries, off-
loading the international travel and part printing costs to APCTT. Tapping of
resources from the DST helped partially support participants from developing
countries like Sri Lanka.
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In the International workshop on Herbal Drugs, besides the continued
participation of APCTT, the event took advantage of the bilateral partners of
CSIR by diverting the international travel cost of the respective participants to
the foreign partner and cost of stay in India to CSIR.

It is obvious that when the costs are off-loaded to other partners, much more
could be achieved within the allocated budget, by deploying the savings to
service other activities. Further, the lateral financial inputs helped in improving
the scale and scope of project delivery.

The value-addition to the Umbrella Project by the international organizations
is revealed by the following examples.

> Training workshop on Quality Control of Medicinal Aromatic Plants and
their Products was organized by ICS-UNIDO, as an event under the
institutionalization of Herbal Drugs activity, in which scientists from nine
Asian countries participated and about 17 aspects were covered during 2-
6, November, 2004 at the India International Centre, New Delhi in which all
the resource persons were provided by India.

» APCTT organized a workshop on Herbal Drugs in Nepal during October 7-
9, 1998 in which all the resource persons were provided by India and
APCTT and GOI-UNDP Umbrella Project did funding jointly.

5.6.6. Processes Developed through Umbrella Project

Some of the processes/technologies developed under the Umbrella Project

are:

Development of silicon carbon components for making seals

Drying technology for food processing

Waste water treatment process with no sludge

Polymer laser and amplifier

Activated carbons

High throughput screening for active compound from natural products.

vV V V V Vv
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5.6.7. Glimpses of major contributions under the Umbrella
Project as revealed by host organizations

The outcome of interactions with the experts under the Umbrella Project,
based on the reports submitted by the consultants, host organizations and the
National Project Coordinator, for the period 1996-2001, is as follows [CSIR,
1997; CSIR, 1999; CSIR, 1997; CSIR, 2000; CSIR, 1997]:

5.6.7.1. R&D Institutions

> The National Project Coordinator has reported that a new project on
"Development of improved techniques/methodologies for
repair/strengthening of concrete structures” was initiated at the Structural
Engineering Research Centre (SERC), Chennai, which involved
development of high performance concrete materials and their applications
for repair and rehabilitation of concrete structures [CSIR, 1997).

 An interesting application was in developing the design of bubble type
dome units in high performance concrete for the Parliamentary Library
Building at New Delhi.

e A project on "Development of high performance concrete and its
application to precast products" was continued and involved analysis of
different kinds of mixes for high performance concrete, making use of
flyash, silica fume, ground granulated blast furnace slag and other
chemical admixtures. Rich experience and knowledge was obtained as
a result of this project.

e Carried out a consultancy project on "Design of concrete mixes using
cement containing high volume blast furnace slag for the construction
of break-water for Coal Port” at Ennore (near Chennai), based on the
expertise developed in this area.
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> A memorandum of understanding was signed between RRL-Jammu and

Syrian Scientific Research Centre (SSRC), Syria, for training of Syrian
scientists and technicians in the areas of Fermentation, Medicinal Plants
and Biotechnology at Jammu.

At the Centre for Cellular and Molecular Biology (CCMB), Hyderabad,
agreement were made with Dr Suraj P. Bhat, Associate Professor, Jules
Stein Eye Institute, California, USA, to provide recombinant , a- Crystalline
producing expression systems. Additionally, Molecular Biology Research
Units were set up at L V Prasad Eye Institute, Hyderabad.

The visit of Dr M M Sayeed, Professor of Physiology, Loyola University
Medical Centre, lllinois, USA, was beneficial in understanding the post-
burn diseases and also yielded research collaborations, e.g. at the Patel
Chest Institute, Delhi, a new project, "To assess the pathophysiological

| implications of the activation of the pulmonary J. receptors” was agreed to

be initiated as a joint-venture.

Some research collaborations were also proposed by late Dr Sayeed with
CDRI, Lucknow, Institute of Microbial Technology (IMT), Chandigarh and

CBT, Delhi.

Dr Rajendra K. Sharma, Professor Department of Pathology, University of
Saskatchewan, Canada, visited M/s Panacea Biotech, Chandigarh: Jamia
Hamdard University, New Delhi; AlIMS, New Delhi and emphasized that
the biochemical mechanisms of various diseases in following fields may be
studied:

o N-myrestoyl transverse as a marker for diagnosis and prognosis of
colon cancer

e The role of specific ealmodulic-dependent cyclic nucleotide
phosphodiesterase in cardiovascular diseases, stroke brain tumours
and in Parkinson's disease
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» For rapid primary screening of anti-TB drugs, target-based screening
projects in  malaria, Dr Kaveri Venkatesh from the Immuno-Pathologies
Humaine, Hospital Broussais, France, opted for developing molecular
reporter-based assays at CDRI, Lucknow.

¢ Dr Kaveri, provided guidelines regarding initiation of High Throughput
Screening (HTS) of newly synthesized molecules and National Product
Libraries, particularly in the area of biochemical targets, molecular
immunology, antifungal targets, myeobacterial diseases and
pharmacology, at CDRI, Lucknow. The visit helped in starting
semiautomated medium throughput screening system and also
developing suitable assays. Development of HTS was also discussed
with IICB. Dr Kaveri encouraged HTS collaboration between the Indian
labs. He further discussed about the various aspects of Leishmania
research, e.g. immunologica, donovani, etc. at 1ICB, Kolkatta.

o After studying the research work at the Centre for Biochemical
Technology (CBT), Delhi; Jawahar Lal Nehru Centre for Advanced
Research, Indian Institute of Science (1ISc); Bangalore and Indian
Institute of Chemical Biology (IICB), Kolkata, Dr Kaveri indicated that
labs working in the area of drug discovery and drug design should gear
up for switching to HTS system. Further he suggested adding new

- assays, to adapt to changing nature of R&D, to create compound
libraries, to automate existing screening assays and to define new in
vitro screens.

» Professor R D Tyagi, Quebec, delivered a lecture on “Industrial waste
water treatment” and emphasized on microbial utilization of treated
sewage for the production of useful products, at CDRI, Lucknow.

» Professor Tapan K Sarkar, Department of Electrical and Computer

Engineering, Syracuse University, USA, demonstrated at the Indian Space
Research Organisation (ISRO), Ahmedabad the Software packages
brought by him. Following topics were discussed.
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* Multi-functional antennas and electromagnetic software for analysis of
different types of antennas

¢ EMI/EMC related issues developed for use in satellite communication
payloads as well as ground hardware

 SAC requirement on software development for mux and demux filters.

» Dr G N. Pandey from the Psychiatric Institute, USA, addressed the

participants in TCDC Workshop on “Herbal Drugs” at RRL, Jammu under
TOKTEN and gave a seminar on “Serotonergic Mechanism in Anxiety and
Suicide”. He interacted with young scientists engaged in platelet receptor
studies and discussed his current studies with them on human post-
mortem brain samples in suicidal and non-suicidal cases and presented
some exciting data. He also gave valuable suggestions for drawing
experimental protocols for platelet serotonergic receptor subtypes in
human samples.

Professor Satu M Somani of Southern Illinois University, USA, participated
in TCDC workshop on “Herbal Drugs” and discussed about the activity
profile of two already identified active fractions, being extensively used in
the Ayurvedic System, from the two different plants. On the suggestion of
Dr Somani the two fractions were tested against Cisplatin, a drug currently
being used in Cancer Chemotherapy. He made a presentation entitled
“Modulation of Antioxidant System from Plant Products and Drugs”. A
collaborative study entitled “Antioxidants and their Modulation by Indian
Herbals" was also initiated. The kits and chemicals for the study were
provided by Prof. Somani.

Dr Som R Soni, USA, delivered lectures on the "Aerospace and Non-
aerospace Applications of Composites’, at 1ISc, ISRO and ADA. He
installed "Automated System for Composite Analysis Code’ in a PC and
demonstrated its specific uses. A collaborative R&D project for the
understanding of response characteristics of composites under
Thermochemical Multi-axial Loading Conditions was formulated. The
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technical aspects of an Indo-US collaborative research project “Life
Prediction Methodology for PMC Joints and Components” were also
discussed.

The outcome of the visit of Dr M. S. Chorghade of Abbott Laboratories,
USAto NCL, was as follows:
e Setting up of a NCL-GLP Lab was discussed.

e Two short-term training courses on GLP were conducted for quality
upgradation.

e Standing operating procedures being followed by NCL'scientists were
modified.

Dr M. K. Mishra, USA, made a presentation on “Additives for Petroleum
using Macromolecular Engineering” at NCL and provided valuable inputs
to the ongoing research in the areas of: (a) Controlled Polymer Synthesis,
and (b) Synthesis of Polymers using Metallocene Catalysts. Based on the
on-going research work at NCL.:

e Use of Metallocene-based catalysts for the preparation of novel and
more efficient ashless dispersants and PPD was spelt out, and

e A proposal based on branched multiblock styrene-isoprene copolymers
and VI improvers was worked out.

Dr S. Venkatesan of Ovonic Battery Company, USA visited BHU, Varanasi
to participate in @ TCDC workshop on “Hydrogen Energy and Related
Technologies” and provided information on “Nickel Metal Hydride Batteries
and Fuel Cell Technologies” in particular for hybrid vehicles. A joint project
on Hybrid electrical vehicles was envisaged with BHU. Dr S. Venkatesan
had discussions on the projects on solar and wind energy in the Saha
Industrial Research Institute, Varanasi.

Dr Venkatesan also visited the SPIC Science Foundation, Centre for
Electrochemical and Energy Research (CEER), Chennai and delivered a
lecture on “Metal Hydride Battery Development and presented the recent
progress made at Ovonic Battery Co."
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Dr Ashok K Vijh, Institute of Research, Canada, suggested to create a
separate Division for research on ‘conducting polymers’ at Central
Electrochemical Research Institute (CECRI), Karaikudi, for enhancing the
work towards organics and synthetic aspects, to conduct research in
electrochemicals.

Dr Sunil Dutta, in collaboration with Central Glass and Ceramic Research
Institute (CGCRI), Carborandum Universal Ltd (CUL), expressed interest
in product development work. Consequently, a collaborative and cost-
sharing technology development programme for manufacturing of silicon
carbide components for use in mechanical seals was firmed up.

Professor Suresh K Bhargava, Director, Department of Applied Chemistry,
Royal Melbourne Institute of Technology, Australia, interacted with the
University Department of Chemical Technology (UDCT), Mumbai, for
working in the field of environment management. He also offered a post-
doctoral assignment to a Ph.D. scholar at RMIT in Australia.

Discussions were held on a number of compounds/chemicals being tested
in the Department of Pharmacology, Central Drug Research Institute
(CDRI), Lucknow for its potential cardio-protective effects. Further, new
experiments for a quick screening were proposed and Dr Pawan K. Singal,
Professor, Institute of Cardiovascular Sciences, University of Manitoba,
Canada, made available the detailed procedure. Arrangements were made
for transferring technology from Dr Singal's lab to Department of
Pharmacology, AlIMS for establishing a small animal model of heart failure
for testing new indigenous drugs for their efficacy in the treatment
modulation of heart failure. Exchange of visits of qualified personnel
between the two laboratories was also planned.

A joint project with Post Graduate Institute of Medical and Education
Research (PGIMER) to undertake clinical trial for testing the efficacy of
adriamycin and protocol in the treatment of cardiac cancers was identified.
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e Dr Lakshmi of Andhra Medical College, Vishakhapatnam under
ECFMG International Fellowship of USA.

e DrT. Asha of Guntur Medical College for one year.

%
e Dr (Mrs) Usha Singhal received training under ECFMG International
Fellowship.

» Dr Munmaya K. Mishra of Texaco R&D Department, USA, visited
Ravenshaw College, Orrisa and highlighted the modification on motor oil
by making use of polymers to maintain viscosity and minimize friction.
Besides, two courses were also presented on “Polymer science”.

N
5.6.7.3. Industries

» As an outcome of the international Workshop on Surface Engineering and
Coatings, following five major important projects attracted the attention of
the industries:

» » Development of dry and lubricant coating for high speed dry machining
of abrasive light weight aircraft materials such as aluminium silicon
alloy, magnesium alloy and fibre composites

o Development of electrocomposites coating for triobological applications

e Development of corrosion-resistant coatings, composite-gradient
coatings, and multi-layer coatings for specialized applications

o Diamond-like coatings and diamond coatings for improving the life of
cutting tools

o Pre-treatments of interface coating on the cemented carbide cutting
tools and improving bond of the crystalline diamond coating
> The setting up of a Microbiological Research Lab. at Medicity Medical
Centre, Hyderabad was planned during the visit of Dr Sayeed of USA. This
is to study pathophysiological mechanism of sepsis. A research proposal
- on "The investigation of the role of endothelia and GCDS in the
pathophysiology of gram-negative infection" was also formulated.



v

122

» Coal India, being a primary energy source, produces about 70 MMT CCBs

in a year. About 95% CCBs remains unutilized and pose a big national
problem. Dr Yoginder P. Chugh, Professor and Chairman, Department of
Mining Engineering, Southern lllinois University, Carrbondale, lllinois made
several recommendations for better management of CCBs in India,

Prof. Rudi Paul Labadie, University of Ultrecht The Netherlands,
discussed various standardization techniques and clinical studies of herbal
products produced at Dabur Research Foundation, Sahibabad. He also
gave presentation on evaluation of certain herbal products for their
immunomodulatory activity.

Dr Venkatesh Shankar, University of Maryland, participated in a Seminar
on South-East Asian Economic Crises: Opportunities and Challenges for
Indian Exporters organized by the Federation of Indian Export
Organizations at Chennai and Bangalore. The impact of South-East Asian
economic crises on international trade and commerce, the implications of
the crisis for India, in particular and international marketing strategies for
Indian exporters were discussed.

Dr Munmaya K Mishra, Texaco R&D Department, USA, visited the Indian
Oil Corporation Ltd, Faridabad and discussed about R&D collaboration on
development of polymeric petroleum additives.

Dr M. R. Ramsay, Advanced Productivity and Quality Centre for Australia
interacted with a select gathering of entrepreneurs of Karnataka Small
Scale Industries Association (KASSIA), Bangalore on Enterprise
Productivity Measurement. The factors influencing productivity and the
concept of factor productivity and total productivity covering the Rahmods
Productivity — Measurement, Budgeting, Total Economic Mounting and
Control System were explained. The programme gave stimulus to hard
thinking on the productivity aspects by the small scale industries.
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» Dr Ramsay also arranged a Workshop on “Enterprise Productivity
Measurement” at the National Thermal Power Corporation Ltd. (NTPC),
New Delhi. Presentations on (a) RAPMOD System (b) Enterprise
Productivity Measurement were delivered to about 30 senior level
executives of NTPC and following presentations were made:

Consequently, a new model of "Productivity measurement’ for NTPC'’s
projects was developed and a new insight about "Productivity’ emerged.

» Professor Tapan K. Sarkar, Syracuse University, USA, delivered the
following lectures at the Society for Applied Microwave Electronics
Engineering and Research (SAMEER), Mumbai:

e Analysis of RCS and antenna using numerical technique
e Millimeter wave and Sir J C Bose
o Hilbert transform and its application

Prof. Sarkar provided the latest knowledge about technological development
in the field of antenna and numerical techniques. The obstacle response
consisting of conducting pattern on dielectric in w-band waveguide was
computed employing the numerical technique developed by Prof. Sarkar.

> The productivity of M/s Co-Nick Alloys, Mumbai, increased significantly by
the utilization of the improved technology proposed by Dr Sudhir K.
Sharma, Union Carbide Industrial Gases Inc., the USA, for the production
of cobalt super alloys, stainless steel and other related products.
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Chapter 6

Institutionalization of TOKTEN

A major achievement of the Umbrella Project was the sustenance of at least
two of its major activities by design. Herbal Drugs and Natural Disaster
Mitigation were picked up after a very careful consideration of competing
areas. Herbal drugs were already capturing global attention because of the
unprecedented business potential. And India is doubtless a major player.
Similarly, Natural Disasters got flagged as an area of highest national
importance requiring almost continuous attention. Both areas were receiving
inadequate attention in a fragmented manner and were lacking nations focus.
India had the expertise and infrastructure to meet the challenge.

CSIR Institutions like Regional Research Laboratory, Jammu, Central Drug
Research Institute, Lucknow and National Botanical Research Laboratory,
Lucknow, and at least ten other laboratories in India were deploying more
than 500 scientists to address every aspect of Herbal Drugs. But we could
merely touch the tip of the iceberg of our potential. Our infrastructure was
such that under one roof we could carry out extraction, isolation, purification,
structural elucidation, new molecule design, chemical synthesis, process
development, pharmacology and micro-biology and toxicology. And yet we
were way behind the state of the art technologies and processes. It was

therefore nearly a unanimous decision to so design the activities in this area

under the Umbrella Project that the activity becomes sustainable.

The second area, namely, Natural Disaster Mitigation could marshal much
wider support for institutionalization. Frequent recurrences of earthquakes,
cyclones, floods, drought and landslides were already a big drain to national
economy, besides being an increasing threat to life and property. Here again
the activity lacked specific focus because institutional responses were
fragmented and inadequate.
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6.1. Institutionalization of Herbal Drug Activity
6.1.1. Background to Institutionalization

The herbal drug activity has always been a thrust area under the TCDC
Stream of GOI-UNDP Umbrella Project. A TCDC International Workshop on
Herbal Drugs was organized at RRL, Jammu during September 18-22 under
the aegis of GOI-UNDP Umbrella Project. Many developing countries such as
China, Turkey, Sri Lanka, South Africa, Vietham, Thailand, Syria, Kuwait,
Nepal etc. participated in the workshop. The workshop was a great success.

As a follow-up action of this TCDC initiative, ICS-UNIDO in collaboration with
RRL, Jammu and the project team organized another training workshop on
Quality Control of Medicinal and Aromatic Plants and their products from June
15-20, 1998 at RRL, Jammu. Participants from eight Asian countries viz. Sri
Lanka, Bangladesh, Vientiane (Lao PDR), Thailand, Malaysia, Mongolia,
Nepal and Philippines were provided training in the latest techniques in the
area of herbal drugs. A training manual on herbal drugs was also brought out

on this occasion.

Another follow-up action was an initiative of holding TCDC Workshop on
Herbal Drugs at Kathmandu in Nepal during October 7-9, 1998 and at Tehran
from November 14-17, 1999 jointly with Asian and Pacific Centre for Transfer

of Technolegy (APCTT).

As illustrated above, a lot of work was done under the GOI-UNDP Umbrella
Project in promoting the cause of herbal drugs and medicinal and aromatic
plants in India and other developing countries. This also helped in fostering
and promoting cooperation amongst the participating developing countries
and addressing their training needs in this area.

6.1.2. Untapped Potential

The annual value of medicinal plants derived from developing countries is
nearly US $50 billion. Resurgence of interest in herbal drugs in the Western
and European countries has truly enhanced the consumption of medicinal
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plants many fold. Estimates of the World Bank Report 1996 has put the figure
of world trade in medicinal plants and related products at US $ five trillion by
2050 A.D. Many developing countries share the common asset of varied and
abundant resources of medicinal plants. Ethnobotanical, ethnomedical
practices, and recently derived scientific knowledge have focused attention on
the possibilities of utilizing this natural flora towards developing valuable
pharmaceuticals and processed industrial products. In order to realize this,
effective technologies that are currently available in the developed and some
developing countries and proper quality control procedures have to be
adopted. One of the major constraints that have impeded development of
products that can be competitive in the world market is the poor quality of the
herbal products and the lack of good manufactuying practices. Many of the
countries do not ever have their own Herbal Pharmacopoeia thus not
maintaining or regulating even bare minimum standards of medicinal plant
products with in their own countries.

6.1.3. Major Gap Areas

Major gap areas in herbal drug production in developing countries can be

listed as follows:

o Non-existence of standardization and quality control parameters for the
raw material as well as for the finished products.

e Lack of available of safety and efficacy evaluation data, which could be
generated in much shorter period and at a much lesser cost as
compared to modern drugs.

e Though World Health Organization has laid down standards for
medicinal plants but each country needs to have its own Herbal
Pharmacopoeia for regulating and maintaining quality of herbal drugs.

e There is a dire necessity to disseminate information on various
methods for documenting ethnomedical knowledge of herbal drugs in
each developing country otherwise such knowledge will get lost with
the passage of time. By documenting the traditional and folklore
knowledge in herbal drugs the concerned country can protect ones
cultural heritage and intellectual property rights.

o Development of agro technology and post harvest technology of
medicinal plants to endure sustainable use of quality raw material for
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herbal drug production. This will promote cultivation of medicinal plants
and reduce dependence on wild sources of raw material. There has
been indiscriminate removal of medicinal plants from natural sources
leading to loss of germ plasma and biodiversity of developing nations.
Around 95% of the medicinal plants used by the herbal drug in
developing countries at present are collected from wild sources. Less
than 20 species of plants are under commercial cultivation while over
4000 species are used in production of herbal drugs. Over 70% of
medicinal plant collections involve destructive harvesting because of
the use of plant parts like roots, bark, wood, stem and the whole plant
(in case of herbs). This poses a definite threat to biodiversity of

medicinal plants.

There are 25 million species of plants, identified on worldwide basis for
their medicinal value, out of which only 20,000 plants have been
documented and only 5,000 of them have been phytochemically
studied. Thus there is big gap to be filled by promoting activities on
phytochemical and pharmacological studies of herbal drugs.

Networking for information on various facets of herbal drugs among
developing countries has become a great necessity for understanding
each country’s strengths and weaknesses in the field of herbal drugs
and then to evolve a programme of reciprocative benefits.

There is a need to rigorously pursue the activities on medicinal plants
with a national focus. To prepare a national policy and a strategy for
medicinal plants which would address the need for inventorization,
conservation and cultivation of medicinal plants and to provide for long
term availability of the planting material.

Each country needs to have national inventory on medicinal plants and
this should be a primary step towards documentation of the medicinal
plant resources.

There is a need for national regulation for protection of medicinal plant
resources being over-exploited.

Every developing country needs to preserve and maintain knowledge,
innovations and practices of indigenous and local communities using
herbal drugs.

Need to have information on market requirements for the next decade
with need based production planning and proper marketing strategies
for buy-back arrangements.

Human Resource Development by organizing training programmes on
agropractices, post-harvest technology, processing technology, quality
control and  standardization techniques development of
Pharmacopoeial standards, IPR Issues, Validation of Claims of efficacy
and safety of herbal drugs, value addition and marketing trends.
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o Specigl ‘emphasis on R&D work on development of agrotechnology,
genetic improvement, technology for bulk drug production of medicinal
plant products development of quality control standards, search for
new plant sources for known drugs and for new drugs from locally
available plants. Priorities may be given to plants having antimaterial
antifilarial, antiarthritic, antirhematic, immunomodulators, adapogens'
anti hepatotoxic, wound healing, memory enhancing, antidiabetics'
sedatives etc. '

o Development of nutraceuticals/health food supplements and herbal
cosmetics.

Institutionalization of the activity would evidently ensure sustainability of effort
on a topic of great national interest.

6.1.4. Initial Aims of Institutionalization

In order to accelerate the process of cooperation among developing countries
in the area of herbal drugs, the GOI-UNDP Umbrella Project has taken the
step to institutionalize this activity at RRL, Jammu with following objectives:

» To periodically hold workshop and training programs in the a;rea of
herbal drugs so as to promote cooperation among developing countries
not only to take stock of the herbs and medicinal plants wealth of the
region but to harness this resource in fruitful manner.

> Preparation of database on herbal drugs and to establish connectivity
with other databases within and out side the country, so that
institutionalized activity can serve as a National clearing house of
information on herbal drugs.

> To bring the developing countries on the network and prepare ground
for holding e-conferences on herbal drugs regularly in cyber space.

» To prepare pharmacopoeia monographs.
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> To encourage collaborative R&D activities among developing countries
in the area of herbal drugs.

6.1.5. Scope of Coverage in the Formative Stage

> To prepare database on herbal drugs and to establish connectivity with
other databases, within and out side the country, with the aim to serve
as a National Clearing House of Information on herbal drugs.

> To bring the developing countries on the Network and prepare ground
for holding e-conferences on herbal drugs in cyber space.

» To prepare Pharmacopoeia monographs of selected medicinal plants.

» To periodically hold training workshops in the area of Herbal Drugs with
a view to take stock of the wealth of herbs and medicinal plant in the
region and to harness this resource in fruitful manner.

> To promote cooperation among developing countries.

6.1.6. Parking of Herbal Drug Activity

The selection of RRL-Jammu was because of its national and international
reputation in the area of herbal drugs and the overall mandate of the
laboratory covering all the aspects envisaged under the network activity. The
institute has the necessary infrastructure and S&T manpower on all the
aspects, from development of agro-technologies to the production of finished
value-added plant products. Besides, RRL, Jammu was instrumental in
organizing two more workshops on herbals in Nepal and Tehran under the
UNDP Umbrella Project.

A Brain Storming Workshop was held at RRL, Jammu on 1-2 October, 2000 to
discuss the concept paper for the institutionalization of this activity. Twenty-
two distinguished participants, with international standing in the fields of
medicinal plants, IPR & its management and bioinformatics as well as Phyto-
pharmaceutical industry took part in the deliberations [Regional Research
Laboratory]. Based on their recommendations a Knowledge Network on
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Medicinal Plants and National Centre for Training & Technology Transfer has
been established at the Regional Research Laboratory Jammu as an
extension of GOI-UNDP Umbrella Project.

A 6.1.7. Steps taken by the Anchor Institution

Following initiatives were taken by RRL, Jammu for the institutionalization of

Herbal Drug activity.

> An exclusive task force was created in the RRL, under the direct

control of its Director.

> The necessary hardware and software were procured from the project

funds.

> Steps were initiated to establish networking with other institutes, both
within India and abroad.

> After a brain storming session involving experts in herbal drugs, from

India and other developing nations, a calendar of activites was

released for the period 2001-2003, which was strictly adhered to.

R ol Efforts were made to enlarge the scope of activities as an outcome of
the deliberations of the proposed brain storming meeting on the

proposal.
6.1.7.1. Long-term Plan

The long-range initiatives aimed at:

> A national policy and strategy for medicinal plants that would address
the pged for their inventorization, conservation and cultivation and
provision for long-term availability of the planting material.

> A national regulation for protection of medicinal plant resources from
over exploitation.

> Dfevelopment of sustainable harvesting techniques and training there
of.

» Preservation ~and maintenance of ethnomedical and traditional
A knowledge, Innovations and practices of indigenous and local
el communities using plant- based drugs in order to protect IPRs.
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> Systematic study of national and international market demand of herbal
drugs.

> Encouragement of agro-based phytochemical and pharmaceutical
industries to manufacture and export value-added products, instead of
crude medicinal plants.

A > Development of new economical, agro-technological packages under
different ecological conditions and information on inter-cropping and
use of biofertilizers, biopesticides, biocontrol agents and organic
farming etc.

> Improvement of quality through genetic upgradation and selection of
medicinal and aromatic plants.

> Large scale availability of high quality planting material by developing a
network of nurseries of medicinal plants.

> Information/data generation on requirement of herbal drugs during the
next decade with need-based production and planning.

> Networking of individuals and institutions within the country and outside
engaged in the activities related to herbal drugs.

> Preparation of the database on herbal drugs and exchange of
information within the institutions of India and the developing countries.

> Preparation of database on Herbal Drug patents, technologies
available in different countries and herbal drug industry in the country
and in developing countries.

b o > Preparation of a database on chemical, protein and DNA markers of
the plants used as herbal drugs.

6.1.8. Mobilization of Support Resources

This activity was launched initially with the seed money of US $ 29000 under
the GOI-UNDP Umbrella Project. A project proposal entitled ‘Knowledge
Network on Medicinal Plants’ covering one of the major components of this
activity was submitted to ICMR (US $59108) to supplement resources and
develop a database on the 50 most important medicinal plants of India.
Besides above, RRL, Jammu enjoys support from different national bodies to
undertake research work and to organize training programmes, which fall
under the ambit of the Herbal drug activity.

It is expected that the activity will not only be self supporting but will grow in

ten years time.
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6.1.9. Preparatory Ground Work

6.1.9.1. Infrastructure development

al
>

>

Necessary office space/database development Center and a
Conference Hall has been exclusively earmarked for this activity.

Necessary hardware in the form of Computer systems, Digital Camera
and Projection aids have been procured.

6.1.9.2. Workshops!/ training courses organized

>

>

A database driven website http://iwww.herbalnet.org was launched on
30th June 2001 [Regional Research Laboratory, 2001].

A training workshop for master trainers on Aromatic Herbal Farming
under ‘Maa Shakti' Project was organized during May 20-25, 2002 in
which 20 Master Trainers were imparted training, through lectures and
field demonstrations.

A two days’ National Workshop was organized on ‘Intellectual Property
of Herbs and Horticulture’ during September 26 to 28, 2002 at RRL,
Jammu. It was attended by 67 delegates from all over the country.

Two days’ Interactive Meet on Clarysage was organized at Ladhakh on
September 6-7, 2003 for the benefit of officers of the agriculture /
horticulture departments and local farmers. . The event was jointly
organized with the Ladhakh Autonomous Hill Development Council,

Leh.

Under the activity, a “Brain storming session on Herbal Renaissance in
J & K State- A window of Business Opportunities” organized on 23 -24
March, 2004 in collaboration with Entrepreneurs Development Institute,
J&K State, Jammu. The meet was attended by NGO'S, industrialists
and scientists. Based on the deliberations, recommendations for the
promotion of herbal Industries in Jammu & Kashmir were finalized. The
activity was coordinated by Dr. S. K. Bakshi, Scientist, Botanical
Sciences.

A five day Regional Training Course on the Herbal drug Industry for
compliance to quality parameters was organized from 2-6 November,
2004 at India International Center, New Delhi. The training course was
jointly organized by the International Centre for Science and High
Technology and the United Nations Industrial Development
Organization (ICS-UNIDO), Trieste, Italy and the RRL, Jammu.
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The workshop was an endeavor to help Small and Medium Enterprises
(SMEs), involved in the manufacture of herbal drugs in India and other
neighbouring countries, to acquire knowledge, skill and information for
improving their product compliance to the quality parameters.

Faculty of the Training Course included, eminent national and international
scientists and experts from industries, R & D Institutions and Centres of
Excellence within India and abroad. Part of training course was devoted to
visit to a Good Manufacturing Practice (GMP) compliance herbal drug
Industry. The training was imparted to 40 participants from India, Nepal, Sri
Lanka, Bhutan and Bangladesh on the following major areas.

Traditional knowledge in development of modern medicine

Industrial innovations in manufacturing of plant-based medicine
Isolation techniques for markers for in-house standardization of plant
products Ayurvedic plant products for expanding global market

Quality control of plant products

Important aspects of Ayurvedic formulations and scope of integrating
traditional knowledge with technological advancements

Importance of microscopic, physical and chemical analysis of plant
drug Industry-institute partnership for improving quality compliance
Applications of pharmaceutical technologies in manufacturing herbal
medicine

Learning sessions for microscopic, phytochemical, Thin Layer
Chromatography ~ (TLC), High  Performance Thin Layer
Chromatography (HPLC) and Gas Liquid Chromatography (GLC)
applications

Standard Operating Procedures (SOP) of manufacturing of Ayurvedic
products

» GMP for herbal drugs

vV V ¥V VV VVv

v

6.1.9.3. Database on medicinal Plants

> Database on seven medicinal plants has been added on the site which
is being enriched and updated from time to time.

» Database on additional five medicinal plants has been completed.
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6.1.9.4. Development of Pharmacopoeial standards of ISM drugs

Under different studies sponsored by the Ministry of Health & Family
Welfare, Govt. of India Pharmacopoeial standards for eight Arka's {viz.
Pudina Arka (ex. Mentha spicata), Japanese Pudina Arka (ex. Mentha
arvensis), Yavani Arka (Trachyspermum ammi), Satapusp Arka (ex. Anethum
sowa), Ajmod arka (Trachyspermum roxburghianum (Dc.) (craib), Gulab arka
(Rosa damascena), Jatamansi arka (Nardostachys jatamansi) and Saunf arka
(Foeniculum vulgare)} and three important medicinal plants viz Angelica
glauca, Argyreia nervosa and Ferula jaeschkeana based on physico-chemical
parameters, TLC and GLC profiles with at least three marker compounds
have been developed.

6.1.10. Networking with other Institutes

6.1.10.1. Global Biodiversity Information Facility

Work on the digitization of Janaki Ammal Herbarium has been initiated under
the activity, using in-house developed software as a part of the development
of India’s Virtual Herbarium Network. For this activity RRL, Jammu has
become “GBIF Data Provider Node” to the NBRI, Lucknow which is the
National Node of the Global Biodiversity Information Facility (GBIF), an open
ended International Coordinating body undertaking such activities at global

level.

6.1.10.2. International Centre for Science & High Technology (ICS)

The Herbal network is a part of the Network on MAP’S Focal Points being co-
coordinated by ICS-UNIDO, Triste, Italy .The aim of this network is to help the
developing countries to synergize the utilization of their local resources of
Medicinal & Aromatic plants. Presently in this network eight countries are
participating. These are Chile, Costa Rica, Ethopia, India, Italy, Malaysia,
Panama and Turkey. During the first year each of the partner countries have
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prepared a database on the five commercially most important medicinal plants
of their respective country. A meeting to review the progress of the network
was held at ICS premises, Trieste, Italy on 5" October 2004. in the meeting it
was decided to add more plants to this database and also to expand the focal
point network to more countries. Further, the Key areas of information
exchange were identified to strengthen the network.

6.1.10.3. Traditional Knowledge Digital Library (TKDL) — a CSIR Network
Programme

The Herbal network is also participating in the CSIR Network project on TKDL
which is being coordinated by the National Institute of Science Communication
and Information Resources (NISCAIR).

6.1.11. International Symposium on Scientific Approaches to
Quality, Safety and Efficacy Assessment of Botanical
Products

The event was organized in collaboration with National Center for Natural
Products Research, School of Pharmacy, University of Mississippi, USA
during April 14—17, 2005 at the India Habitat Centre, New Delhi.

The symposium provided the Indian herbal drug/botanical supplement
industry and other R & D institutes involved in research on botanicals to
present their strengths / approaches in the research and manufacture of
botanical drugs/ supplements to the visiting scientists from USA and Europe
coming from various research / academic institutes, Industry and government

regulatory authorities.

The aim was to help all the players in the trade of botanicals to understand
consumer demands and quality parameters in International market and
develop methods of production that meet those demands of product quality
and efficacy, which either exceeds or corresponds to international standards.
This would make these industries internationally competitive with greater
share in the global market.
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The speakers included experts from U.S. Food and Drug Administration,
National Institute of Health, American Herbal Products Association and
National Center for Natural Products Research, University of Mississippi
besides scientists and experts from industries, R & D Institutions, academia,
nonprofit institutions, regulatory authorities from India and abroad.. The topics
deliberated during the symposium included:

> Collection, authentication, cultivation, harvesting and post harvesting
handling and storage of medicinal plants.

> Private public participation for quality production of medicinal plants.

> Development of appropriate agricultural production systems for
medicinal plants.

> Quality control of plant products using traditional & contemporary
techniques.

> Extraction, isolation and identification of medicinal compound.

> Traditional knowledge & industrial innovations in manufacturing of
plant-based medicines.

» Methods used in determining identity, purity, quality and strength of

medicinal & aromatic plants.

Isolation techniques for markers for standardization.

v

The search for new bioactive compounds from higher plants and

intellectual property rights.
Bicevaluation and safety of botanical preparations.

A2

Validation of therapeutic claims of herbal drugs.

Regulatory aspects of botanicals / nutraceuticals and herbal drugs
Industry-institute partnership for improving quality compliance.
Reverse pharmacology concept for clinical evaluation of herbals.

V V V V V

The institutionalization of Herbal Drug activity has thus helped India through
RRL, Jammu in strengthening its crude drug repository and state-of-the-art
museum of medicinal and aromatic plants. The institutionalization activity
further facilitated development of RRL, Jammu as a National Repository for
the purpose of certification for Herbal Drug Industry for authenticating the drug

samples.
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6.2. Institutionalization of Natural Disaster Mitigation
Activity

6.2.1. Background to Institutionalization

The TOKTEN Umbrella Project delivered impressive outputs in the area of
Natural Disaster Reduction. When the country faced the Malpa Rock
Avalanche Disaster of August 1998, the project hosted (a) an international
workshop on Landslide Hazard and Risk Assessment and Damage Control for
Sustainable Development (b) a training program for the benefit of participants
from developing countries and (c) field visits to the Doon valley to have an on
the spot appraisal of the disastrous events.

Again, when the super cyclone of the century struck the coasts of Orissa in
October/November 2000, yet another initiative was taken to host the Second
International Workshop on Natural Disaster Reduction: Policy issues and
strategies. Simultaneously with the workshop, a training program was also
organized for the benefit of developing countries.

Both the above major events were attended by a large number of participants
from the developing countries. The contributions made at the above two
major events were documented and the findings were widely disseminated
through the printed workshop proceedings.

TOKTEN Umbrella Project thus invested significantly in laying the foundation
for providing policy guidelines and scientific & technological support to the
task of Natural Disaster Mitigation. The project has also invested great deal in
fostering and promoting cooperation amongst developing countries and, in
addressing their training needs under the TCDC component of GOI-UNDP
Umbrella Project. It was therefore decided to institutionalize this activity at
CRRI, New Delhi so that the momentum gained would help sustain the
motion, beyond the life of the prdject.
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6.2.2 Initial Aim of Institutionalization

The scope of work as envisioned is to spot light following three major
functions.

> Provide periodicity to the TCDC Workshops/Training programmes in the
area of Natural Disaster Reduction in order to continuously encourage and
reinforce cooperation among developing countries especially towards
Human Resource Development.

> Establish a database on Natural Disasters and endeavor to connect it with
other national and international databases, so that the team to be
established can serve as a national clearinghouse of information.

> Exploit the potential of information technology in encouraging dialogues in
cyber space on topical issues connected with Natural Disasters and with
the strengthening of the knowledge network.

6.2.3. Startup Initiatives

The Government of India took the initiative to appoint a High Powered
Committee to address the multi-headed problem of natural disasters under
the Chairmanship of Shri J. C. Pant, IAS. The concern about natural disasters
got heightened with the ghastly tragedies inflicted by earthquake in Chamoli,
rock-avalanche in Malpa and super-cyclone in Orissa [Bhandari, R K; 2001].
The UNDP-GOI Umbrella Project promptly responded to the national demand
by hosting the following activities:

> An International Workshop on Landslide Hazard and Risk Assessment and
Damage Control for Sustainable Development was organized during 6-11
November 1998. Also, a training programme for the benefit of the
participants from the developing countries, and field visits to the Doon
Valley to have an on-the-spot appraisal of the disastrous events, were
arranged. The Central Road Research Institute (CRRI), New Delhi, a
constituent laboratory of CSIR, coordinated this activity on behalf of the

project.
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> An International Workshop on Natural Disaster Reduction: Policy Issues
and Strategies were organized during 21-22 December, 1999.
Simultaneously with the Workshop, a training programme was also
organized for the benefit of the developing countries. These events were
coordinated by the SERC, Chennai, a constituent laboratory of the CSIR.

Both the above major events attracted multidisciplinary, multi-institutional
participation from within the country and outside. The TOKTEN, the UNISTAR
and the TCDC experts provided the resource inputs in both these cases.
Additionally, a large number of delegates, especially from the developing
countries attended the meetings and participated in training programmes.

The HPC of the Umbrella Project entrusted the responsibility of establishing a
National Natural Disaster Knowledge Network to the National Project
Coordinator and this initiative of the HPC triggered a set of activities, including
establishment of the Knowledge Network. Encouraged by the HPC's
recognition of the activity, the Programme Steering Committee of the
Umbrella Project decided to institutionalize the activity in one of the National
Centres of Excellence already associated with the Project. The choice of the
Centre was to be such that spontaneous beginning could be made with a
minimal of external support. The decision was hastened by the offer of
Director, CRRI not only to park this national activity in the CRRI campus but
also to provide a core team of scientists to man it. The choice was also
supported on the consideration of merit because CRRI is the best known
organization in the country for its expertise in the area of landslide studies and
technical support. Yet another factor that facilitated decision-making was the
global connectivity of the CRRI.

The above initiatives provided a great stimulus to the scientific and
technological interventions in the task of Natural Disaster Reduction. The
subject eventually appeared at the central stage when the Prime Minister of
India in his Address at the Indian Science Congress, delivered on 3rd January
2000 in Pune, gave a national call to unite and fight the menace of Natural
Disasters. The Prime Minister's proclamation was quickly put to action by the
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government, and a High Power Committee on Natural Disasters got

established.

The NPC of the Umbrella Project was invited by the HPC to (a) provide an
overview on Natural Disasters in India, and (b) frame out a proposal on
Natural Disaster Knowledge Network. The proposal was accepted by the HPC
and the task of establishing a national natural disaster knowledge network,
which was essentially a user-friendly network of networks, took root at CRRI,
under the direction of the NPC.

6.2.4. Scope of Coverage

Many landslides in India as also elsewhere in the World have turned out to be
worst tragedies leaving behind a trail of deaths and devastation. The
declaration of International Decade of Natural Disaster Reduction by the UN
General Assembly is therefore, to be appreciated and recognized as a major
stimulus and motivator of global initiatives. - The sharing of national, regional
and global experience and pooling of resources are more essential today than
ever béfore.

» India should quickly move on to global information network to be able to
correlate its problems and rich experiences on landslide hazards, with
those occurring in the other parts of the world.

» There are number of agencies in India dealing with the multi-faceted
aspects of natural disasters. They are working mostly in isolation
independent of one another, addressing certain specific facets of the
problems in a limited sense. There is an urgent need to galvanize all these
efforts by creating a National Apex Committee. Some illustrations of the
spread of this activity is given below.
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6.2.4.1. Landslide Disasters

>

>

Earthquake induced Landslides —Geophysical Studies Investigations,
Instrumentation and Monitoring (NGRI)

Landslide Investigations & Remediation, Design of Buildings on
Problematic Slope and Hazard Mapping (CBRI)

Landslide Investigations & Remediation, Instrumentation and
Forecasting (CRRI)

Slope failure in Open Cast Mines, Cuttings, Colliery Tips, Mining Spoil
Dumps, etc. (CMRI)

Environmental Impact Assessment and Rejuvenation of Degraded
Slopes (NEERI)

Mathematical Modelling of landslides and other Mass Movements (C-
MMACS)

6.2.4.2. Floods

>

>
g

>
>

Design of Roads and Embankments in Flood Prone Areas; Flood
induced Landslides and remediation (CRRI)

Flood induced Landslides and Flood Resistant Structures (CBRI)
Cyclonic Floods and Flood resistant structure including shelters
(SERC)

Environmental Impact Assessment of Flood prone and flood frequented
areas (NEERI)

Mapping of water quality, Potable Drinking Water Supply by water
purification in contaminated lands (ITRC, NCL, CSMCRI, RRL(B))

Post Flood disaster epidemics (IICB, CDRI)

Mathematical Modelling of Floods (C-MMACS)

6.2.4.3. Droughts
» Mapping of Ground Water by Remote Sensing (NGRI)
> Climate change, El Nino. La Nino effects (NPL, NIO)
> Presentation of Biodiversity in the Drought prone Areas (NBRI)
» Mathematical Modeling and Forecasting of Monsoons (C-MMACS)
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> Environmental Impact Assessment (NEERI)

>
>

Buildings and Roads in Drought Prone Areas (CRRI, CBRI)
Post Disaster Investigations, and relieve Operations (CSMCRI)

> 6.2.4.4. Cyclones

>

vV V VYV

>

Cyclone resistant buildings & structures: Design and Construction of
Cyclone Shelters: Prediction of Cyclone Tracks: Wind Resistant
Structures (SERC)

Roads, Embankments, Buildings, Bridges etc in Cyclone Prone areas,
Geotechnical study (CBRI, CRRI)

Climate change and Storm Surge Studies (NIO, NPL)

Computer Simulation of Cyclone & Mathematical Modeling (C-MMACS)
Environmental Impact Assessment (NEERI)

Post Cyclone Water Quality Mapping; Dealing with Contaminated water
for purification (RRL (Bhu), CSMCRI, NCL, ITRC)

Post Disaster Epidemics (1ICB, CDRI)

6.2.4.5. Earthquake Disasters

>

v

Geophysical Studies, Instrumentation, Monitoring, Occurrence and
Prediction of Earthquakes Reservoir induced Seismicity (NGRI)
Earthquake induced Tsunamis, Storm Surges, Submarine Stumping
(NIO)

Buildings in Seismic Areas; Strong Motion Seismographic Studies:
Materials of Construction in the Seismic Area: Earthquake induced
Landslides (CBRI)

Computer Simulation & Modeling: GIS Studies (C-MMACS)
Environmental Impact Assessment (NEERI)

Highways & Bridges in Seismic Areas: Earthquake Induced Landslides

(CRRI)
Design Structures including Shelters in Seismic areas (SERC)



142

All these fragmented efforts needed an interface at the national level.
Institutionalization of Natural disaster management would provide a platform
for the convergence of experts and the identified areas.

Creation of a National Database and its eventual hookup with the international
network, will be able to serve as a national clearinghouse of information. The
concept like networking of concerned agencies and institutions for sharing
database, through use of information technology must be promoted in coming
years. This will actually help in building the monitoring and warning systems
for landslide hazard management. Thus it would be proper to create a
clearinghouse of information in the area of landslide hazard to provide
authentic and coherent data.

There is large amount of knowledge available in R&D and academic
organization to deal with the subject most scientifically. However, the affected
people in the landslide-impacted area have very little knowledge to deal with
such calamities. It is, therefore, required to evolve a national strategy for
training and retraining of staff, NGOs and public at all aspects of landslide
hazard and management. Such an initiative would bind together the
developing world facing similar problems.

Government of India—UNDP Umbrella Project had invested significantly in
laying the foundation for providing policy guidelines and scientific and
technological support to the national task of Natural Disaster Mitigation. The
project had also invested a great deal in fostering and promoting cooperation
amongst developing countries, and in addressing their training needs under
TCDC component of the project. It was, therefore, natural for the project to
expect that this good work be put on autopilot so that the momentum gained
would help sustain the motion, beyond the project.

The TPR meeting and the Programme Steering Committee meeting of
Umbrella Project, therefore, took the decision to park the activity in a national
institute which should not only be willing to accept the responsibility but
should also have national and international standing.
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The initiative to institutionalize was, therefore, a logical step in the
implementation of the decision taken at the project TPR.

6.2.5. Selection of Nodal Agency

There were a number of institutions in India, which could qualify to be chosen
as the Nodal Agency. Many of them might even be classed as Centres of
Excellence. Even within the CSIR system itself, there are a number of national
laboratories, which are internationally known for their contribution to impfoved
understanding of various facets of National Disasters.

The National Remote Sensing Agency in Hyderabad is among one of the
acknowledged leaders in exploiting the potential of remote sensing in studying
the whole range of disaster related problems from pre-disaster mapping to
post-disaster relief and rehabilitation. The Geological Survey of India, the
Wadia Institute of Himalayan Geology, the University of Roorkee, the Indian
Institutes of Technology at Mumbai and Kanpur, the Snow Avalanche Study
Establishment, the Defence Research and Development Organisation, the
Border Roads Organisation and the India Meteorology Department are among
many other Institutions known for their highly useful contributions.

The CRRI, New Delhi was chosen to coordinate the activity because of the
following reasons:

» It had a very active role in carrying out the Natural Disaster-related
activities throughout the period of Umbrella Project, and therefore had the
total familiarity with the objectives before it. The intimate association with
the project also gave CRRI the advantage of continuity of work,
connectivity with the developing countries, familiarity with the TOKTEN
experts, and the ready access to existing institutional database.

» CRRI is nationally and internationally known for its expertise in the area of
landslide disasters for the last four decades. It has acquired familiarity with
the different types of Natural Disasters especially those affecting the road
networks. CRRI is also very closely associated with Permanent
International Association of Road Congress (World Road Congress) Group

on Natural Disasters.

> Organizing workshops, brain storming sessions, seminars and
conferences constitute a normal part of CRRI's Charter. The Institute also
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organizes training programmes at various levels, and has the institutional
capacity to design and implement tailor-cut training programmes.

> CRRI has a very good library, being connected with other important
libraries; facilitating digital transmission of data and of disaster-related
information.

A}
6.2.6. Database activities

A database was developed with the following information:

> Names and full addresses of institutions dealing with natural disasters
in India and abroad. Cataloguing of major natural disasters in India.

> Networking with developing countries, especially the partner countries
already associated with institutions in India.

> Networking with NRIs working in the field of natural disasters.

» Information on NGOs and consultants in the area of natural disasters

» On-line dialogues on important issues connected with natural disasters

> CRRI's useable outputs in the area of natural disasters, with the effort
to enlarge and extend the activity to other institutions

6.2.7. Training activities

CRRI organized training programmes in the area of Natural Disaster
Reduction at the various levels. The main emphasis was on training of
trainers. Some of the chosen themes of the training programmes are:

» Policy of natural disasters for senior executives
> Role of R&D institutions in the natural disaster mitigation.

> Field instrumentation, monitoring and early warning.

» Hazard, damage and risk assessment.

&
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»> Mapping of hazard and vulnerability for site selection in hazardous
areas.

> Design of roads and embankments in hazardous éreas, and
\Y
? > Design of remedial measure against landslides.

6.3. Post-Umbrella Project Scenario

Both the Herbal Drug and Natural Disaster activities have flourished ever
since their institutionalization as evident from the information furnished above.
If one were to do cost benefit analyses, just these two instutionalized activities

would more than justify TOKTEN Umbrella initiative.
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Chapter 7

Gauging the Success of TOKTEN as a Separate
Stream

In this chapter, the TOKTEN Project is viewed as an individual TOKTEN
assignment, focusing on the ‘consultant’ and the 'host recipient’ as the two
basic players, interfaced by the executing agency. A study of knowledge
transfer with the aim to assess the success of transfer at this micro-level (as
TOKTEN assignment) is considered. The study is grounded in organizational
information processing and interdependence theories and social relationship.
The approach helps to simplify complicated and interrelated relationships
among many variables ... [Dess, G G; 1993].

The basic objective of TOKTEN was to transfer knowledge and the success of
this transfer depended on proper detection, processing and utilization of
information at various stages. In the context of S&T, the application of
knowledge is technology. In the operations context, technology is technical
knowledge or know-how applied to improve an organizations ability to provide
products and services [Bohn, R E; 1994). The know-how could be a physical
process, software design, a manual, an operating procedure, a patent, a
technique or a contact person. The role of TOKTEN consultants, in particular,
has been transfer of knowledge which included trouble shooting, suggestions
on new approach to a problem, improved manufacturing processes,
development or improvement of product, analysis/solving of problem,
enhancement of service efficiencies, formulation of collaborative projects, skill
enhancement or development, lectures/seminars, short course, and
development of curriculum. However, assimilation of new knowledge has
several distinct dimensions such as the level and uncertainty/clarity of the
knowledge [Daft, R L; 1986], its complexity and applicability, absorptive
capacity of the host and tacitness. Gray and Meister have found that the
strength of knowledge sourcing is moderated by the degree to which they find
their job intellectually rewarding besides the strength of individual's learning
orientation [Gray, Peter H; 2004]. Simonin has carried out an empirical study
on the simuitaneous effects of learning intent, learning capacity, knowledge
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ambiguity, and its two key antecedents - tacitness and partner protectiveness
on technological knowledge transfer [Simonin, B L: 2004]. Consistently,
learning intent (as a driver) and knowledge ambiguity (as an impediment)
emerge as the most significant determinants of knowledge transfer. Moreover,
the effects of partner’s protectiveness and learning capacity are moderated by
the firm's own culture towards learning, its size, its structural form of the
alliance, and the fact that its partners may or may not be competitors.

Broadly, much of the learning depends on scientific culture of an institution,
competency of its personnel, infrastructure/facilities available in the institute
and interest of the recipient organization. These factors should be properly
addressed for achieving success in the transfer of knowledge.

At the simplest level, success of transfer of knowledge may be attributed to
the information processing capacity between the information donor and the
information recipient. The contingent perspective is to find the appropriate
match or fit between the given levels of knowledge processing requirements
prior to transfer with a given level of knowledge processing capacity after the
transfer. Since the levels of the donor and the recipient are not always the
same, the degree of efficiency in knowledge transfer can be measured in
terms of differences in capacity, which could be either way. Thus, when
capacity of recipient to process or absorb the knowledge is adequate, then the
transfer may be termed as ‘efficient’. But, when the capacity of recipient to
receive knowledge is relatively low, the transfer of knowledge may be termed
as ‘inefficient’. In respect of TOKTEN, as found in a sample survey, the
contribution by the consultant to the host/user organisations was concluded to
be optimal (Section 4.8.7).

7.1. Success of Projects

Any assessment of whether or not a project was successful, necessarily
assumes that it is known what the project was supposed to accomplish with
clearly defined expectations [Berk, Richard A; 1990]. With the exploding
growth in S&T knowledge and in the present day competitive world, the need
for acquisition of new knowledge from within and outside the country and its
efficient utilization have become a necessity. Studies have shown that ideas
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for successful innovation come mostly from outside [Meyer, S; 1969). Leading
multinationals like Dupont, GE, etc. have moved from 5% external sourcing
ten years ago to 20% today [Hirwani, R R: 2000].

The firms are increasing concentrating on core competencies leading to rising
dependency on external sourcing. To meet this requirement, mechanisms like
organized scouting for technologies, purchaseflicensing-through patents,
products, know-how, machinery and also utilizing foreign experts and training
are in vogue today. TOKTEN was conceived as one of the instruments for
voluntary transfer of knowledge by the expatriates.

Broadly, TOKTEN-India was conceived as:

e An instrument for national capacity building and for sustaining
competitive advantage in science and technology

o A catalyst for achieving national development priorities

e A project that anchors expatriate nationals to their motherland

The immediate objective in the first phase was to transfer knowledge in
specific areas of science and technology. Though no specific areas of science
and technology were singled out in the first project document, the second
phase document mentions microelectronics, semiconductor technology,
lasers, fiber optics, metallurgy and materials science, molecular and cellular
biology and energy (coal, biomass and solar cells). These documents fixed a
target of 55-60 consultants to be invited in the first phase and another 140-
150 in the second phase to transfer knowledge/ know-how in crucial and
frontier areas of research and development to accelerate India's development
efforts. These consultants were invited as per demand of the R&D institutions,
universities and industries of India and were selected by a High Powered
Committee, constituted under this project.

The study has focused on the following three stages of knowledge transfer
process in the context of TOKTEN assignment:
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Phase 1: Formative stage
Phase 2: Implementation stage
Phase 3: Outcome stage

The formative stage refers to the designing and planning of this Project. The
implementation stage includes the operational phase and in the last phase,
the impact has been considered. It was important to identify the ‘Match’ or ‘Fit’
along the line of these three broad stages. This is done by taking recourse to
the theory of interdependence, information processing theory and
organizational interaction between knowledge source and the recipient. The
objective of the study is to base the degree of success of transfer of
knowledge from the expatriate nationals (transferor) to Indian host recipients
(transferee) on the established theories and understanding [Stock, Gregory N;

2000].

7.2. Organizational theory and Transfer of Knowledge

Information processing is the purposeful generation, aggregation,
transformation and dissemination of information for realizihng some
organizational task [Tushman, M L; 1978). In the context of TOKTEN, the task
was the transfer of knowledge. Even though the specific sub-tasks and
information transformation requirement could differ among knowledge transfer
situations, all knowledge transfers involved some information processing to
conduct the transfer. It was therefore chosen to base the knowledge transfer
process on the theory of organizational information processing. The theory
indicates that organizational tasks pose information-processing requirements
to the organization. Different mechanisms employed by the organization
provide information processing capabilites. The degrees to which
requirements of expertise and availability of expertise; and further, the
degrees to which availability of expertise and capabilities of the recipient are
matched determine the efficiency of task accomplished.

A key consideration was the relationship between the players engaged in the
knowledge transfer process. The two players, who were distinct, were
engaged in work task of knowledge transfer, where as the two were bound by
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the cultural relationship. Cabo has examined the effect of cultural differences
on the participation of research organizations from different countries and has
concluded that cultural similarities tend to increase the effectiveness of
participation and require less frequent consultation and coordination [Cabo, R
G; 1994]. Lorange and Roos have shown that success of international
strategic alliance is linked, at least in part, to the firm's ability to tailor its
approach to cultures [Lorange, Peter; 1993]. Basically, the NRI factor and the
consequent cultural affinity eliminated the feeling of competitiveness.

Walton has identified three essential components under the theory of
organizational interrelationships: information exchange, interunit interaction,
and attitude towards other unit [Walton, R E; 1996). Besides, it is known that
the context defines the content. In the context of TOKTEN assignment, the
three broad inter-organizational factors were denoted as follows. ‘

o Communication between consultant and host
e Cooperation between two organizations
e Coordination by the implementing agency

7.3. Dimensions of this study

Organizational information processing theory considers task uncertainty as
lack of knowledge about the method to accomplish the task. In the specific
case of TOKTEN assignment, this could be treated as uncertainty in locating
appropriate expert and also uncertainty associated with the know-how per-se,
that is uncertainty with regard to extent of reliability. Under the organizational
information processing theory, the impact of uncertainty is borne out by the
requirement of organizational interaction and information processing.

In the context of TOKTEN, the uncértainty was considered as the difference
between the level of knowledge required by the recipient to acquire and
assimilate the information and the level of knowledge possessed by the
recipient. The challenge therefore lay in recognizing the exact need of
knowledge on the one hand and resourcing the required knowledge,
embedded in the NRI, on the other. In general, knowledge that is more novel,
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complex, and/or tacit is likely to be more equivocal than knowledge that is
familiar, simple, or well-defined. Organizational interaction characterizes the
nature of the inter-organizational relationship between the consultant and the
recipient. The requirements of organizational interaction and information
processing spell out the amount of communication, cooperation and
coordination that would be required.

Communication here has been referred to as the interaction between a
coordinating agency and a consultant, between the coordinating agency and
the client, and between a consultant and the client. The transfer of knowledge
during the interaction may include explicit and/or tacit knowledge. Explicit
knowledge is that part of knowledge base which can be codified or made
explicit in the form of diagrams, designs, blueprints, specifications, theories
etc. Tacit knowledge is individual's personal perception, understanding by
experience. It is within the human cognitive domain [Nonaka, I; 1995].
Pradosh Nath et al [Nath, Pradosh; 2002] have put forth ‘reliability’ and
‘individual conviction’ as the two components of knowledge. It is explained
that reliability is that part of knowledge which is logical, verifiable, explainable
and tangible. On the other hand, individuals conviction is based on one's own
experience, understanding and is intangible. Thus tacit knowledge is difficult
to communicate to others and requires intensive hyman contact and
interaction. The professionalism in communication established between the
players determines to a large extent of its success.

Cooperation has been assessed as the willingness of a partner to pursue

mutually compatible interests rather than to act opportunistically [Das, T K:

1998]. TOKTEN project was not a commercial venture. Some of the

acknowledged attributes of international R&D cooperation, with particular

reference to TOKTEN were:

> It involved voluntary sharing of information [UNDP, 1990],

> It involved mutual trust [Wong, A; 1984; Katharine Barker; Liming Liang,
2001; Rao, M K D; 2003] and

> It entailed mutual relationship [Saji, K B; 2000].
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Coordination was taken as the interfacing role of the executing agency which
initiates, plans and arranges the transfer of knowledge. A database of NRI
scientists, their current activities, in-house potential, patent holdings etc. was
maintained. It needed necessary resources and skills to aggressively monitor
external capabilities and developments for appropriate leveraging.

Having defined the terminologies used in the study in different context, the
intent of the following part is to capture the nature of knowledge to be
transferred, the activities and interactions across the two players and the
contingent relationship between knowledge and organization, all at the micro
level of TOKTEN assignment.

7.4. Lessons from TOKTEN experiences

The TOKTEN—Palestine programme has developed a web-page for
communication which includes among other things a mechanism to keep the
expatriate Palestinians updated about developmental issues and programmes
at home in the areas of science, technology, governance and other fields. The
success of TOKTEN—Iran is attributed to the effective coordination with over
forty stakeholders in the TOKTEN project, through their representation in a
Steering Working Committee. An evaluation of TOKTEN and STAR
programme being implemented in China has revealed that the more specific
the technical area of assistance, the more likely is the impact. The Chinese
country paper provides case studies in econometrics, IT in libraries, potato
harvesting, forest plant ecology [UNDP, 2000]. For example, correct
identification of potato breed to be imported besides the breeding technique
by TOKTEN experts in Dutch University and the counterpart Institute of
Vegetable & Flowers, Chinese Academy of Agricultural Sciences led to
success in potato yield per hector in China.

7.5. Measuring the interrelationships between
Consultant and Recipient

The key elements that determine operational success of projects in general
are time taken for completion, cost involved, and technical performance
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[Meredith, J R; 1995]. However, in the specific case study of TOKTEN,
wherein the consultant and host were juxtaposed, the emphasis on unit of
analysis needed modification.

Shiva Ramu has suggested a set of six variables to measure
interrelationships in international joint ventures [Ramu, S Shiva; 1997], these
being interactions, openness, trust, cooperation, integration and satisfaction.
Interaction and exchange of information play very important roles in fostering
successful partner relationship. The quality and scope of communication
between the provider and the user depends on openness. This can be seen in
the contribution of tacit knowledge by the consultant. There is a close link
between openness and trust. Moorman et al define trust as the willingness to
rely on an exchange partner in whom one has confidence [Moorman, C;
1992). Trust ensures reliability and fuifiiment of commitment. The trust further
leads to cooperation which is coordination activities carried out by the
implementing agency. Cooperation leads to integration of strategic
relationships. Finally, the consequence of the relationship will be the
performance satisfaction experienced by the consultant and the recipient,
which may be termed as successful transfer of know-how.

At the micro-level study of TOKTEN, the transfer of knowledge from the
consultant may be seen to be affected by whether it is tacit or explicit. At the
receiving end, individual's knowledge comprised an individual's own ability
and knowledge acquired through education, training, experience and
cognition. Hence, the absorption and utilization of knowledge transferred
basically depended on level of this base knowledge and skill possessed by
the human resource, which was the internal capability. Moreover, the
language, ethos, value systems, academic freedom, promotional policies etc.
also influenced the impact of transfer. Hemmert has found that the acquisition
of technological knowledge for the development of new products and
processes is influenced by the availability and quality of internal resources
(personnel and capital), the availability and quality of external technological
knowledge; the political, legal and administrative environment; and the
organization of knowledge transfer activities by the firms [Hemmert, Martin:

2004].
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Thus, in the entire process of transfer of knowledge from the consultant to the
recipient, the recipient host/user organization was expected to have the basic
facilities with a certain level of knowledge and understanding in the subject.
The issue then was how much contribution by the consultant could be
considered optimal? This was judged in relation to the capacity to absorb and
assimilate the knowledge transferred by the consultant to the recipient. This
has been suggested by the Chinese in their country paper: “If the absorptive
capacity of a recipient is very low, then the required knowledge input by the
TOKTEN consultant will be high, say between 75% to even 100%. On the
other hand, if the recipient is at the cutting edge then the external input may
be considered to be less than 25%. Thus, the optimal situation may be
considered to lie between 25% and 75%" (UNDP, 2000).

In this situation where does India stand is a matter of debate. Taking recourse
to the RAND report which considers India to be among the scientifically
proficient countries (See Appendix 5, under Question 2, Discussions), India
possesses an overall S&T capacity index value at or over the international
average, but they are not uniformly capable as the advanced country. In order
to move from scientifically proficient position to scientifically advanced state,
certain measures are required to become uniformly capable. In the context of
the TOKTEN, this amounts to moving up from profuse requirement of outside
consultancy to the ‘optimal’ area and beyond. One of the ways to advance
could be by arranging horizontal transfer of knowledge and sharing of facilities
within India between centres of excellence like IITs, 1ISc and other less
developed R&D centres.

Turkey has an ‘“In-country TOKTEN Programme” under which
consultants/professors of advanced institutions within the country provided
consultancy to their less developed sister institutions [UNDP, 1988). In China
the provincial institutions are invited for training organized in Beijing. The
Chinese Academy of Social Sciences, Chinese Academy of Sciences and the
Chinese Academy of Agricultural Sciences help the provincial academic
institutions in formulating their proposals for TOKTEN consultancy. In the
context of TOKTEN, India should focus on its priority areas Iike'education,
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governance, sustainable livelihood and environment and try to attain self-
sufficiency in expertise after initial backup of foreign consultancy. Poland
claims that there is significant drop in seeking TOKTEN consultancies as it
has gained sufficient expertise through TOKTEN consultancies over nine
years [UNDP, 1988].

Given the situation of TOKTEN assignments, the dynamics of knowledge
transfer in TOKTEN, at the micro-level have been depicted in Figure 5.
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Figure 5: Organizational theory of information processing as applied to
gauging success of TOKTEN assignment
Based on G N Stock and M V Tatikonda [Stock, Gregory N: 2000]
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As may be seen in Figure 5, the request for the need of a consultant
(TOKTEN, TCDC or UNISTAR) within the priority area flows from the
beneficiary (demand-driven) to the implementing agency at the national level.
The implementing agency in consultation with the host institution defines the
terms of reference of the TOKTEN consultant. This requires multiple
interactions to match the requirements of the host/user institutions with the
options available from the three streams of expertise. The consultant too can
deliver explicit and implicit knowledge. The success of transfer is depicted to
be a match between the expert's capacity to transfer knowledge and team
spirit of the recipients to absorb that knowledge. As may be seen, some of the
prerequisites for success are the focus on the identified task, arrangements of
travel, boarding, lodging, etc. and timeliness of implementation.

Selection of Consultant
Scholarship
Recognition

Qualifications

Professional experience -
Cultural homogeneity Iransferee (Recipient)
Organizational affiliation Absorptive capacity
Feedback from previous Track record
visit Research facilities
Previous contact Infrastructure
Investment
Priority
Organizational capacity
and networking

Transferor (Consultant)

Communication skill
Expertise/Specialization

Availability of time f
Earlier interaction
Position in the firm o Definition of Problem
Policies of the organization Nature of problem
Tacitness

Linkages

Complexity

Duration

Patent regime

Figure 6: Factors that influence the match in a TOKTEN assignment
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As seen in Figure 6, appropriate identification of the expert matching to
client's need should facilitate knowledge transfer. The Chinese experience in
precise identification of the problem at its narrow level, given in section 9.4,
may be sited. Besides, the knowledge transfer will be effective if the
information processing capabilities (provided by the organizational capacity
and interactions/sharing) fit the information processing requirements
(determined by the knowledge certainty). Uncertainty with regard to reliability
of knowledge may be associated with the know-how, techniques,
technologies, software, methodology adopted or even the expert engaged.
Prof. Yasar Onel, a Turkish expatriate working at University of lowa could
successfully integrated his research work abroad with two of the Universities
in Turkey, because of the matching qualities of scientists [Tozar, Zeynep;
2000].

The following are the inferences drawn from the exercise:

1. The degree of success of knowledge transfer is directly proportional to the
processing capability of the recipient (see Figure 7). Consequently, certain
‘enabling conditions’ to achieve minimal level of capacity is essential for

success.

2. The degree of success of knowledge transfer is inversely proportional to
the uncertainty of explicitness of knowledge transferred (see Figure 8).

3. The knowledge transfer is successful if the objective of user is

satisfactorily met.

4. Cultural affinity facilitates transfer of knowledge.

5. Success of a project depends on the clarity in defining the objective. The
purpose for which the consultancy is being sought and terms of reference
of the expert must be clearly spelt out.

6. Professionalism in handling the visit of the consultant and his/her timely
visit play important roles in making the assignment a success,
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Figure 7: Relationship between Capability of Processing and Degree of
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Figure 8:Relationship between uncertainty of knowledge and degree of
success
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7.6. An Approach to Measurement of Success of
TOKTEN as a separate stream

Based on the exposition of ideas at the micro-level in this chapter, to a
significant extent, one can have a premonition of degree of success of a
TOKTEN visit by recourse to answering the following questions (Parts A and
B) as objectively as possible:

Part A
1 10

Indicator Grading on a ten point scale

Professional caliber of the consultant

Processing capacity of the recipient

Communication compatibility between

the consultant and the recipient

Clarity of the objective of consultancy

and task, and purpose

Level of professional standing and
coordination capacity of the recipient

organization

Degree of cultural affinity between the
consultant and the recipient

Explicitness of knowledge (inverse of

uncertainty and complexity)

Of the theoretically maximum score of 70, a visit is rated as ‘successful’ if the
grading were to exceed 70% or score of 50.
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Part B

Indicator Grading on a ten point scale

How satisfactorily the end objectives

of the visit were achieved?

How much was the value the recipient

attached to the training, product or

process delivered?

Degree of professionalism and

timeliness in handling of the visit?

What other side-benefits could be

accrued?

Possibility of long-term cooperation

‘Success’ will demand crossing of 70% score.
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Chapter 8

Methodology for Gauging the Degree of Success of
TOKTEN Umbrella Project

8.1. The need for a rational approach

Most of the current programme evaluation approaches tend to be either lame or blind,
or at best rest on crutches. We have delivered projects without appreciation of the end
objectives or macro-view or sustainability. In such cases inference of success is
usually being drawn just by sensing how well it has been run and how efficiently the
allocated budget has been spent. Such approaches are blind.

Projects usually tender too much respect to quantity at the expense of quality. For
instance, sole considerations taken are number of workshops organized or number of
training programmes organized. Such approaches will not carry us very far and may

be regarded as lame.

Some projects although are efficiently run, do end with one time gain. They serve a
very limited purpose without even caring to look into the future needs. Such projects
are not able to contribute much to the development of the country and may be

regarded to be on crutches.

On the other end of the spectrum, there are projects, which do leave behind visible
success with a trail of outputs of lasting value. Several new ideas and leads, products
and processes and trained personnel become gifts of such projects. Such projects,
when backed by good management turn highly successful. And TOKTEN Umbrella

Project has been one such project.

However, we need a user-friendly, systematic and transparent approach to gauge
degree of success of all types of projects, big or small. Objective judgment on how an
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activity, a project or a programme has fared is possible only through such an
approach.

8.2. Some thoughts on the measurement of success

As presented in the previous chapter with regard to TOKTEN-separate stream,
measurement of success was based on interpreting of responses to a set of pertinent
questions by value judgment. Normally an approved project comes under watch the
moment it gets a start; different players begin to use their own binoculars or
microscopes to look at its elements like soundness of the plan and preparatory work,
adequacy and quality of implementation machinery, openness and transparency of
procedures followed, periodicity of meetings and timeliness in actions, and the quality
and completeness of reporting. All these aspects are important and deserve attention
but cannot be taken at their face value unless the above information is seen as only
subordinate to the actual outcome vis a vis the end objectives, and the short and fong
range impact the delivered outputs are poised to make.

Numbers usually speak louder than quality, as they are more visible. Since very few
have an eye for quality, numbers tend to mould or sway opinions. A well attended
workshop on a theme of burning importance, organized in a five star ambience, if
timely conducted and serviced, gets pronounced as success even before the outputs
or their impact or likely impact is known. Sometimes first impressions get so much
embedded in the minds of participating decision makers that deficiencies in meeting
the end objectives get masked. Clearly there is a need to be cautious while putting
value tags on the information and in arriving at conclusions.

The task of gauging success of TOKTEN umbrella project was very difficult because
judging its success would mean giving a verdict on the collective impact of all the
outputs of various activities and sub-activities carried out under the Umbrella Project
by different actors at different locations. Since it is often not practical to wait till the end
of the project to see the actual outcome and feel the real impact, it is therefore only to
be anticipated that progress could be judged by early indicators like visibility of
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actions, number of activities and their respective qualities, timeliness, repute of
professionals involved and national standing of host organizations.

In the case of TOKTEN Umbrella Project, numerous other factors streaked in and
needed attention. One such factor was structuring of the project operation through a
string of committees, introduced earlier. Each one of them had well-defined terms of
reference and roles. The efficiencies with which the meetings of Policy Planning,
Steering, High Powered and Tripartite Review Committees were managed and the
body language of those who carried weight in their voices, generated favourable
climate for the race to success. Even if the real success did not depend only on what
these committees thought about the project, the negative views had the potential to

erode eventual success.

Yet another such factor was the quality of match between human resource mobilized
and the actual requirements of a particular activity. Quality of experts’ database,
definition of actual requirement, rigors of match-making, transparency in selection
process thus became the pre-requisites. Since Umbrella programme involved TCDC
and UNISTAR experts as well, quality of their selection became equally important. It
was for this reason that healthy procedures were put in place to make this key activity
a part of normal project life. The path to success was thus paved with this initiative.

The project was evaluated by UNDP and DEA, for its success in terms of the funds
disbursed against specific allocations within a specific time-frame. While doing so they
did not realize the fallacy that with the pooling of resources and having the concept of
cost-sharing between projects of similar interests, actual funds disbursed could be

| significantly lower than the original allocation. Despite improved quality of outputs (due

to synergy) at lower costs, it was wrong to judge the progress in terms of spending,

the way it was done.

Another back of the envelope calculation, painful to come across, was to judge the
success in terms of money spent per activity or per visit. Referring to Table 5, during
the Umbrella period, the investment of US $2 million on TOKTEN (in cash + kind)
facilitated 82 visits, costing about US $25000 (approx. Rs.12 lakh, at the then
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conversion rate of Rs.46 for US$1) per visit. Considering visits of experts under TCDC
and UNISTAR streams, a total of 267 visits were managed within US$2 million (in
cash + kind) on the Umbrella Project. Thus about US $7500, that is, approx. Rs.3.5
lakh was spent per visit. Was the visit worth the weight of money? Such a question
could only be answered if one were to weigh the ideas generated, leads provided,
assistance provided to speedup the processes or product development and so on.
Viewed differently, the costs would have been doubled if the market consultancy fee
were paid as indeed many consultants estimated it at US $20,000 (over Rs. 9 lakh)
per consultant for a six-week visit (see section 4.8.1).

Similarly, one could conclude that the project yielded 18 Workshops, each on an
average costing less than US $22000, approx Rs.10 lakh (CSIR, August 1998). Does
such a calculation really mean much? The amount would be more than paid even if
one workshop delivers. And in fact, a large majority of them yielded good results and

paved great hopes for the future.

The simplest way to get an idea of the degree of success would be to put price tag on
every achieved result. And conclusion would surprise many, besides silencing the

critics.

8.3. Towards a user-friendly approach to measure success
of a project

In order to facilitate evaluation, for the sake of convenience, the total project can be
divided in to a set of discrete activities, called components. Each activity/ component
could then be (a) ranked in terms of its relative importance vis a vis other components,
and (b) separately monitored, assessed and rated in accordance with the outputs by
assigning numerical scores. Although it is practically impossible to obtain a unanimous
agreement on highly subjective matters such as deciding on the relative ranking and
scores, a good convergence has invariably been found by recourse to consultations
and collective wisdom. This point will get illustrated in the subsequent paragraphs.
The challenge in this case was to identify both tangible and intangible gains
associated with every activity and express them quantitatively to reflect the individual
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gains more closely and realistically. Besides, the varying gains from different activities
within the overall framework of a project, the other challenge was to integrate the
gains of individual activities over the whole project. Assigned weights were indicators

of preference of one activity over the other.

Gauging the degree of success of a project as big and complex as the TOKTEN
Umbrella Project involves continuous tracking of all facets of the individual discrete
activities it is composed of, as well as their individual and cumulative impact in the
short and the long run. Any such assessment naturally requires input data sets to be
quantified and validated to fit for a meaningful analysis. For instance, a particular
event like a National Workshop on Herbal Drugs, upon evaluation of implementation
processes adopted and the end results achieved would reveal its elemental
contribution towards the overall objectives of the programme. The end results of all
such activities under the programme will then require putting all the results together,
as objectively and transparently as possible, to enable holistic gauging of the outcome
of the programme as a whole.

A distinction is necessary between the mere summation of outputs of different
individual activities and the summation of their corresponding outcome. As stated
before, it will be wrong to judge a TOKTEN initiative merely in terms of man weeks of
the expert visits or by the number of workshops facilitated or number of seminars
delivered during a given visit. Likewise, it would be inappropriate to judge a purely
TCDC initiative in terms of the number of developing countries represented and the
related training imparted. A UNISTAR initiative will similarly carry much higher

expectations than introduction to a new technology or trouble shooting in the host

industry.

Traditionally TOKTEN, TCDC and UNISTAR projects were implemented as parallel
independent streams, virtually without any inter-connection. The assignments were
also monitored and evaluated as independent activities, based on rapid analyses of
the activity outputs measured against an approved projected time-bound action plan.
UNDP was generally satisfied if the entire allocated budget got timely consumed to

deliver pre-determined outputs, and performance audit had nothing negative to report.
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The DEA, GOI demanded additionally transparency in administrative and financial
decision-making and stricter scrutiny of overseas visits by the project staff. CSIR, the
implementing agency, measured the success of these activities chiefly through the
impact these activities made. This assessment was largely subjective, based on the
internal reports, selective feedback from experts, and outputs delivered. Observable,
direct returns on investment and opinions of more dominant of beneficiaries swayed
judgment on the degree of success. '

Unification of TOKTEN, TCDC and UNISTAR components marked the introduction of
a new culture of project implementation. Independent components began to be
regarded more as instruments of an orchestra rather than separate mouthpieces.
Each component was not only expected to supplement/complement the other two but
vibrate in resonance with one another. Synergy between TOKTEN, TCDC and
UNISTAR components thus became the heartbeat of the unified Umbrella Programme
promising higher yield of superior quality outputs. Accepted method of evaluation and
monitoring was, however, not available to measure success or estimate cost-benefit.
The topic of the study was thus conceived to fill-in the vacuum,

8.4. Nature of Activities under the Umbrella Project

Umbrella Project involved activities like thematic workshops, round-table meetings,
expert visits to academic institutions and industries, all aimed at about a dozen key
focus areas. Each one of them therefore had a well-articulated set of objectives and
pinpointed deliverables. Ideally, the application of the suggested approach required
revisiting all the various activities carried out during the life-span of the Umbrella
Project and rate them according to the weights of their respective outcomes. The
results so obtained were then combined to arrive at the overall success rating of the
programme. However, considering the constraints in collection of responses from all
the above participants, subjective figures were used to illustrate the approach.
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8.5. Gauging Degree of Success of an isolated activity
under the Umbrella Programme

Chapter 7 dealt with approach to gauging the success of TOKTEN as a separate
stream decoupled from TCDC, UNISTAR or any other programme. This section deals
with evaluation of an isolated activity of TOKTEN. The following three point Qualifying
Test seems obligatory for every activity:

Basis of Assessment Deduction Response

National priority

(1) Did the performed activity fall within > -
the list of the prescribed thrust areas &] Yes []No serviced
of national importance?
- . Well-identified
(2) Was the activity demand-driven » beneficiaries
and much sought after? IJ_-lYes [JNo known at the

outset

(3)Was the proposal cleared by Progra_mme —{ Proposal fully
Steering Commiittee and finally sanctioned |J_‘] Yes [] No screened and
by the National Programme Director? approved

A framework covering issues that need to be addressed at the macro- and micro-
levels to assess the performance of each of the activities of the Umbrella Project is
presented below. For the development of the matrix model, the major elements of
success and the means of achieving stipulated specific objectives were based on the
collective wisdom of a cross section of institutions and individuals from the
Governmental Departments, UNDP, R&D Laboratories, Universities and Industries
associated with the programme, during the period 1997-2001. The queries have been
categorized under the following four major considerations:
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(A) Rating of Activity Planning and Implementation
(B) Rating of Operational Efficiency

(C) Rating of Impact of the Activity

(D) Fulfillment of Administrative Requirements

In a sense these yardsticks should seek the outcomes, rather than the outputs.
Design of the project, timeliness of the implementation of the approved activities,
efficient running of the project, time management of experts in India, the end results,
and the impact they made on the national scene, education, industry and so on, all
were assigned their own weight in decision-making.

The question then came: What were the core considerations in defining the success of
the project like this and what were the special considerations that each actor or player
or beneficiary had in mind while looking at the end outputs or results? This brought us
to a multi-angle view of TOKTEN. The approach may be related to the concept of
‘multiple perspectives’ introduced by Harold Linstone [Lihstone, A Harold; 1984].

A ten-point scale was chosen, as agreed by the maximum number of survey
respondents, for scoring the views. The approach was straight forward, user-friendly
and was tailored to suit any project on three broad parameters, namely design of the
project, its implementation and its impact.

(A) Rating of Activity Planning and Implementation
1

10
(1)Was the activity planned in an interactive mode in
consultation with all major national and international ‘
players? LI T T TTTTT11]
(2) Was the mobilizqd intellectual expertise finput of
sufficiently high quality and coverage? LI T TTT [ T 1T
(3) Was the performed activity parked at an institution
findustry of national repute? LL T TTTT [ T 11
(4) Did the performed activity tapped advantage of
synergy between TOKTEN, UNISTAR and TCDC? LI TTTT LT TT7]

(5) Were the participants truly representatives of the
beneficiary organizations at sufficiently high levelsof | T T ] [T T T T
professional caliber?




(6) Were the pre- and post- event documentation of
high quality and complete?

(7) Did the monitoring and evaluation framework and
methodology prove efficient and effective?

(8) How weighty were recommendations, resolutions
and the follow-up plan?

(B) Rating of Operational Efficiency

(1)How forceful was the demand from

beneficiaries?

(2) How rigorous was the matchmaking between
the expertise required and expertise identified

and selected?

(3) How transparent and rigorous was the
selection process and decision-making?

(4)Speed and quality of interfacing between, and
among, the secretariat and all other players?

(5) National standing of the host organization and
organizational infrastructure?

(6) Quality and number of beneficiaries,
especially participation from the Indian industry?

(7) Quality of interaction between stakeholders
and quality and timeliness of discussion papers?

(8) Quality and timeliness of preparatory
meetings, other actions and reporting?

LI T T TTTTT]
LIT T T TTTTT]
LITTTTTTTT]
1 10
LITTTTTTTT]
LI T TTTITTT]
LITTTTTITTT]
LITITTTTTT]
LI TTTTTT]
LIT T TTTTTT1]
LITTTITTTTIT]
LI T TTTTITT]

170
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(C) Rating of Impact of the Activity

(1) Provided stimulus to national scientific/
economic/ industrial development or influenced

government policy? LI T T TTTITT]

(2) Opened new avenues and/ or provided new
lead for R & D / industrial development? LI T T T TTITTIT]

(3) Resulted in sustainability through
institutionalization of the activity at the national LITTTTITT] []
level?

(4) Capacity building at national, state, local,
institutional or group levels? LI TTTTTT1 | ]

(5) Filled-in knoyvlgdge gaps/ trouble shooting for
industry beneficiaries? LT 1T T T [ T 1T

(6) Reinforced bilateral and multilateral
linkages/signed MOUs? (TITTTTT] B

(7) Provided access to information and ideas not
otherwise available? LI T TTTTTTT1]

(8) Identified wasteful national effort in R& D and
technology obsolescence? (T 117 [TT7 n
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(D) Fulfillment of Administrative Requirements

1 10

(1) Whether the selection of the activity and
§ identification of experts were strictly as per the
3 prescribed guidelines? LITTTTITTTT]

(2) Whether the meeting(s) of Programme Policy
Committee appropriately timed and conducted? LI T T T TTITTIT]

(3) Whether the meeting(s) of Programme
Steering Committee appropriately timed and LI T T TTTITITT]
conducted?

(4) Whether the meeting(s) of High Powered
Committee appropriately timed and conducted? LI T T T [ T TT1

(5) Whether the meetings of Organizing
Committee appropriately timed and conducted? LLLITTITTTI [ ]

(6) Whether the allocated budget fully and
appropriately spent, satisfactory to the audit? LI T T T TTTITIT]

(8) Whether the activity report of the National
Programme Coordinator transmitted to all parties [ [ [ | [ | [TTT]
on time and received well?
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8.5.1. Recommended Scale as Indicator of Success of a Project

Once the activity was evaluated using the approach as suggested above, the following
scale was deployed to gauge success of that activity:

Degree of Success

Outstanding to e Umbrella Programme delivered all its end objectives at the highest

Very High level of quality and efficiency, utilizing synergy between its
components, TOKTEN, TCDC and UNISTAR.

Score=81-100 * Individually as well as holistically perceived, most (if not all) of the

planned activities.

* Added significant momentum to the related ongoing national
projects and programmes. .

¢ Created good many examples of institutionalization of activities,
putting them on auto-pilot.

High ¢ Umbrella Programme delivered most of its end objectives at a very
high level of quality, efficiency utilizing synergy between its
Score=61-80 components, TOKTEN, TCDC and UNISTAR.

* Holistically perceived, most of the planned activities added good
momentum to the related ongoing national projects and
programmes.

e Created some examples of institutionalization of activities putting
them on an auto-pilot.

Moderate * Umbrella Programme delivered several of its end objectives at a
high level of quality, utilizing synergy between its components,
Score=41-60 TOKTEN, TCDC and UNISTAR.

* Holistically perceived, some of the planned activities added some
momentum to the related ongoing national projects and
programmes.

¢ Only a few examples of institutionalization of activities

Poor ¢ Umbrella Programme delivered disjointed outputs of poor quality.
Score=<40 * Failed to tap synergy between its components, TOKTEN, TCDC
and UNISTAR.

e Did not perceive holistically most of the planned activities

e Added little to the related ongoing national projects and
programmes.
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8.6. Quantitative Analysis of Umbrella Activities

The substantiation of model entailed going back into the timescale and gathering
multiple perceptions of a large number of players associated with the eighteen events
held under the Umbrella Project. For instance, in the three TCDC workshops, viz. (i)
Application of On-line Instrumentation in Pulp and Paper, Leather and Food
Processing Industries, (ii) Herbal Drugs, and (iii) Natural Disaster Reduction: Policy
Issues and Strategies, 135 experts under the Umbrella streams, bilateral partners and
Indian resource persons, including from the Government Departments, voluntary
organisations and NGOs took part. About 75 participants were from the developing
countries and another 125 participants were from India. Based on these figures, the
estimated number of total respondents for all the events was around 2000.
Considering the practical constraints in collection of responses of players from all the
above participants, figures based on value judgment of major players were used.
Special care was taken to be as objective as possible by working out the points in
consultation with the National Project Coordinator and others who were intimately
associated with the project.

8.6.1. Analysis of the Umbrella Project Activities

For gauging the success of TOKTEN umbrella project, ordinarily it would have been
essential to add the gains accrued from activities of synergy between TOKTEN.
UNISTAR and TCDC to the gains of concurrently pursued TOKTEN, TCDC and
UNISTAR as independent streams. However, the way project was run, the activities
became seamless because of the continuous spotlight on key focus areas, which
drove the workshops. What was substantively delivered has been reported earlier in
the thesis on the basis of which the following analyses are being reported using the
criteria discussed earlier.
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The fundamental considerations in determining success of TOKTEN Umbrella Project
include scope of the event, reliability of the project/programme design, Identification of
priority within a set of priorities and pinpointing of a specific theme to be addressed,

synergy invoked among on-going and new programmes, soundness of monitoring and

evaluation mechanism and finally the dissemination of gains and follow-up strategy.

Zn
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TCDC International Workshop and Training Programme on Hydrogen Energy and
Related Technologies, Banaras Hindu University, Varanasi, November 29-December
1, 1996.

TCDC International Workshop on Application of On-line Instrumentation in Pulp
and Paper, Leather and Food Processing Industries, CEERI Centre, Chennai,
February 3-11, 1997.

TCDC International Workshop on Advances in High Performance Concrete
Technology and Its Applications, SERC, Chennai, April 16-18, 1997.

TCDC International Workshop cum Training Programme on Herbal Drugs, RRL,
Jammu, September 18-22, 1997.

TCDC International Workshop on Application of Biotechnology in Bio-fertilizers
and Bio-pesticides, |IT, Delhi, October 15-1 8, 1997.

Brain Storming Session on Identification of Technology Needs of Small and
Medium Enterprises in Developing Countries, COSTED Central Secretariat,
Chennai, June 1-2, 1998.

International Workshop on Technological Upgradation in Food Processing Leather,
Pulp and Paper, Mashad, Islamic Republic of Iran, June 14-18, 1998.

TCDC International Workshop on Surface Engineering and Coatings NAL,
Bangalore, June 25-30, 1998.

TCDC Workshop on Herbal Drugs and Aromatic Plants Kathmandu, Nepal, October
7-9, 1998.

TCDC Workshop cum Training Programme on Food Processing for Value-Addition,
Health Care and Nutrition, CFTRI, Mysore, October 22-24, 1998.

International Workshop cum Training Programme on Landslide Hazard and Risk
Assessment and Damage Control for Sustainable Development, CRRI, New Delhi,
November 6-15, 1998.

TCDC International Training Workshop on Emerging Trends in the Diagnosis of
Infectious Diseases, CDRI, Lucknow, December 7-12, 1998.

TCDC International Workshop on Management of Innovation from Concept to
Commercialisation, IPFT, Gurgaon, December 21-24, 1998. :

International Consultation Meeting on Technology and Environmental Upgradation
in Indian Leather Sector, India Habitat Centre, November 29-30, 1999.

International Workshop on Technological Upgradation of Drugs, Pharmaceuticals
& Agro-chemical Industries for Global Competitiveness, IICT, Hyderabad, November
30-December 4, 1999,

International Seminar on Environmental and Waste Management in Iron and Steel
Industries
National Metallurgical Laboratory, Jamshedpur, December 2-3, 1999.

TCDC Workshop on Natural Disaster Reduction: Policy Issues and Strategies
Structural Engineering Research Centre, Madras, December 21-22, 1999.

International Workshop on Sustainable Strategy for Promoting Export
Competitiveness in Knitwear Industry, Tirupur, August 23-25, 2000
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The above evaluation revealed the maximum score of 69 out of 80 for three of the

eighteen workshops, with several others in league of the maximum rating. The guiding

average was thus between 62 and 63.

(B) Rating of Operational Efficiency

Planning and design of individual events such as workshops, quality deliberations at

th i ' i
e national level steering committee, quality deliberations at the local level

organizing committee consultations with subject experts and stakeholders quality of

database on experts, rigorousness of the selection of expert consultants etc. count

towards operational competence.
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The above evaluation revealed maximum score of 72 out of 80,with three other

workshops trailing at 70. The guiding average was thus 67.

(C) Rating of Impact of the Activity

This covers short- and long-term impact of the Workshops like immediate capacity

buildi i i
ing at local, regional or national level; emergence of new initiatives opportunities

infrastructure; preparation of guidelines and twinning arrangements between

institutions.

S| Success
N/| indicator
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The judgment on this indicator was the toughest. The above evaluation revealed

maximum score of 69 out of 80 and minimum of 43. The guiding average was thus 58

(D) Fulfillment of Administrative Requirements

Timely organization of meetings, coordination of activities, adherence to administrative

procedures and rules, financial management is the other organizational requirements

to be assessed.
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The above evaluation revealed maximum score of 71 out of 80, with several others in
league of the maximum rating. The guiding average was thus 68.

The above data could be rearranged as follows:

Considerati WS | WS |WS | WS | WS | WS WS | WS | WS [ WS WS | WS | WS
on 2 |3 |a |5 |6 |7 9 110 [11 |12 16 _[17 |18
A 64 |68 |63 |65 |57 |50 55 159 |64 |64 66 |67 |47
B 65 |70 |66 |68 |68 |67 66 _| 66 |68 |67 69 | 66 | 63
C 59 | 61 68 |55 [59 |56 67 |55 |66 |59 69 | 59 | 56
D 69 71 69 68 70 69 70 70 70 68 69 69 69

Collectively, the guiding averages for the four considerations were as follows:

Consideration Guiding Score
(A) Planning and implementation 63
(B) Cumulative operational efficiency 67
(C) Cumulative impact of various activities 58
(D) Fulfillment of administrative requirements 68

The next question that surfaced was the relative weightage of the above four
considerations. It was a consensus view to accord 60 % weightage to (C) impact, 15%
each to (A) planning and (B) efficiency and 10% to (D) the administrative
requirements. The overall guiding average therefore worked out to be 61, acquiring
76% rating. The degree of success of the TOKTEN project based on the scale

proposed was “High".

If the spin-offs like creation of databases, preparation of manuals on trainer potential
in India, setting of new facilities, donation of equipment and software, on the spot
trouble shooting, opening of doors for the meritorious and eventual outcome of new
leads got incorporated in to the analyses, the rating thus shooted up to the highest

mark.
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8.7. Limitations of the Method

The practical application of the approach entailed mapping of the perceptions of a
very large number of people differing in imagination, perceptions, positions,
experiences, education, attitude, etc. This introduced wide variations in the responses.
Often the views expressed were too personal or formed the point of view of the
organization, whereas these should been purely technical and matured in nature.
Such aberrations often discouraged undertaking of a sophisticated exercise.

The questionnaire did not go beyond the stated objectives of TOKTEN. It did not pbse
questions on the probable scenarios of TOKTEN if it were to be revived, due to
developments in ICT; seamless networking of laboratories, problems of technological
obsolescence, erosion of public R&D and accountability, besides the nagging
questions, viz. absence of focus, weak linkages and strategy for sustainability and
also suggestions on reforms required, improved management structure, self-propelling
mechanism and the required changes in the existing concept of TOKTEN, if any.
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Chapter 9

Summary and Conclusions

The Transfer of Knowledge through Expatriate Nationals (TOKTEN) aims
at mobilizing scientific and technical services of expatriate nationals to
work for short periods in their country of origin to support the countries
development process. The UNDP in Turkey first initiated it, in 1976. It is
functioning in over 30 developing countries, namely, China, Egypt, Iran,
Liberia, Philippines, Ukraine and Vietnam.

The TOKTEN was started in India in March 1980 as a joint programme of
the GOI and the UNDP and continued up to mid-2001. Under the
programme, 470 visits of expert consultants (66 revisits) including ten top
class women scientists worked in more than 250 Indian organizations
covering a very wide spectrum of the S&T. R&D Institutions, industries in
public and private sectors, academic institutions and Government
organizations were the chief beneficiaries. The benefits mainly permeated
in to the fields of physical, biological, medical and engineering sciences
and technologies. The areas covered included alternative power
resources, architecture, biotechnology, industrial hygiene and safety,
machine and tool design, microelectronics, polymer chemistry, remote
sensing, telecommunication and development of water resources. A total
of about 30000 man-days of overseas training and about 50000 man-days
of training in India were achieved.

There was enough scattered evidences to suggest that TOKTEN did meet
its objective of upgrading the level of S&T in India, besides promoting
applications of S&T and its commercialization, enhancing industrial
productivity through advanced technological know-how, Improving quality
of goods and services particularly of SMEs thereby contributing to
sustainable human development. In the process a large number of Indian
scientists got trained in advanced techniques. The thesis exchanges notes
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with other countries like Turkey, China, Vietham, Egypt and Palestine in
order to compare and contrast planning and design, implementational
modalities, operational features, monitoring mechanisms, diversifications
etc. The replicability of Chinese and Israeli models in the Indian context is

indicated.

The understanding is extended through a Questionnaire survey of NRI
consultants and the user community with spotlight on factors such as
national affinity, cultural sensitivity, brain gain, consultancy mode, and
tacitness of transfer of knowledge. Published and unpublished information,
internal reports and files, interviews and group discussion with people who
knew TOKTEN added immensely to the substance of the thesis.

TOKTEN was hailed as successful based on periodic reviews in specific
contexts. Like other countries India also followed periodic Tripartite Project
Review, mid-term and terminal review; either by UNDP itself or through
independent missions appointed by the UNDP. Besides, the feedback
from the expert consultants and the hosts often helped in achieving a
balanced view.

The TOKTEN-India programme was reviewed thrice by independent
missions constituted by the UNDP, for the periods 1980-87, 1987-90 and
1990-95. The first evaluation lay emphasis on tackling specific problems in
R&D projects and on development of collaborative projects, besides
encouraging training of researchers in new techniques and transfer of
knowledge through workshops and seminars. The second evaluation
recommended establishment of comprehensive database for identification
of experts and to have a methodology of continued interaction with the
consultants for lasting benefits. The third evaluation mission
recommended tuning the programme to the national development
priorities, change of gear from ‘supply push’ to ‘demand pull, and it
mooted the visionary Umbrella concept(1996) that led to the unification of
TOKTEN (1980), UNISTAR (1985) and TCDC (1973) components.
Consideration of sustainability was brought to the centre stage.

The prominent features of the Umbrella Project were:
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> Unification of the concepts of TOKTEN, TCDC and UNISTAR towards
higher orders of synergy through development of a demand driven
integrated approach.

> Operation of the programme in the ‘Project mode’, with well-defined
expected results and deliverables to generate focus and impact.

> Following a consortium approach involving R&D, industry and nodal
organizations.

> Developing greater orientation towards application with industrial bias.

> Creating a closer alignment with the national priorities of India.

With TOKTEN, UNISTAR and TCDC resonating in unison, results clearly
demonstrated higher impact because of synergy. Eighteen international
workshops and seminars held in high priority areas with the interactive
participation of TOKTEN, TCDC and UNISTAR experts yielded a huge
dividends. The thesis takes a detailed look at every facet of the various
activities to put the outputs of the Umbrella Project in their true
perspective. Gains of the project, both tangible and intangible are
documented and analysed.

Despite very positive vibrations created by the project, a decision was
taken to discontinue it perhaps on the ground that it could not become self-
sustaining in two decades of its operation in India. Available financial
resources being extremely limited, TOKTEN failed to compete with some
of the high profile proposals in glamorous areas.

Appreciating the fact that regardless of what happens to TOKTEN, India
will continue to tap the expertise of expatriate nationals, it was important to
sum up the gains of TOKTEN. There were no serious attempts to do so
either in India or in other countries of the world where TOKTEN was
operational. Even if one wanted to gauge the degree of success met by
TOKTEN, neither any user-friendly approach nor a consolidated picture of
the outputs was available. The author got motivated by the great value of
undertaking such a task, which carried weight of history and wings of

future.



.

2

185

India deals with dozens of multilateral and bilateral cooperation in S&T but
hardly any one of these are systematically gauged in terms of their degree
of success. The literature on the measurement of success of projects in
general and bilateral and multilateral collaborative projects in particular, is
thus reviewed. The approaches followed in the evaluation of programmes
by international funding agencies like the EC, DANIDA, CIDA are
summarized and their adaptability for evaluation of TOKTEN are given.

The thesis climaxes in to cataloging of indicators of success and suggests
a user-friendly approach to gauge success of the erstwhile TOKTEN,
which was implemented as a stand-alone operation as well to gauge the
success of the more complex TOKTEN Umbrella programme. The
complexity came from the micro dimension of individual activities and the
macro dimension of the holistic output. The task became harder because
the three components TOKTEN, TCDC and UNISTAR were expected to
vibrate in resonance concurrently, while walking along their separate
routes. Putting a price tag on outputs of larger incubation time, valuable
byproducts and spin offs, and on institutionalized activities threw additional
challenges.

The suggested approach was applied to the outputs of the Umbrella
programme both at micro and macro levels. In the thesis, a two-step
approach has been used. In the first step, the degree of success of every
isolated activity is quantitatively judged by giving numeric weightage to
indicators of success such as (a) rating of activity planning (b) rating of
operational efficiency (c) rating of impact of the activity and (d) fulfillment
of administrative requirements. In the second step, the very criteria are
retrained to achieve a composite quantitative assessment of degree of
success. The conclusion that the degree of success of the TOKTEN
Umbrella Project was high was vindicated by the analyses of feedback
received from a large cross section of experts, host organizations and
other beneficiaries.
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The suggested approach clearly stands out as more logical and less
subjective when compared with random approaches usually followed when
information is inadequate and a systematic approach is unavailable. This
objective assessment, it is believed, should serve as an invaluable input
when a “New TOKTEN” is born.

9.1. Specific Conclusions

The in-depth study of the two-decades long history of TOKTEN |,
questionnaire surveys, interviews, group discussions and published as well as
unpublished information leads to the conclusion that:

> The concept of TOKTEN Umbrella project is basically sound and is
applicable to this day. Spotlight on key focus areas was a move of
great vision and the stipulated areas remain valid even today, with the
provision of fine-tuning, ‘as it exists. Insistence on demand-based
decision-making is wise too.

e There is much scope for improving synergy between TOKTEN,
TCDC and UNISTAR and there is a strong case to maximize quality
by pooling resources and leveraging capacities. The respondents
feel that now the focus should be on seeking technical advice from
the NRis in the upcoming areas of technological breakthroughs.

e The contribution of TOKTEN to India's strategic and economic
sectors, during the period of Umbrella Project is very low. Hence any
new version of TOKTEN should be re-oriented to serve these needs.

o Institutional capacity building and modernization to keep pace with
the rapidly changing technological landscape will assume even higher
importance. The emphasis on capacity building activities should not
be diluted (due to shift in priority of UNDP) but enhanced (through
GOl funding).
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The selection of consultants has been rigorous during the life of the
TOKTEN Umbrella project. Greater care is however necessary in
updating databases and matching the demand with various supply
options. The success of project at micro-level assignment indeed
depends on matching of the expertise of consultant and the
requirements of host. Here the matching of expertise of consultant
available and the actual requirement by the executive agencies and
also matching of levels of knowledge of individual ‘consultant’
(transferor) and the ‘recipient’ (transferee) are critical for success of the
assignment. Where possible, the selection must be based on past
performance of the consuitant in India.

A prior interactive dialogue between the user agency and the selected
consultant in cyber space is pre requisite to success. This should
become a routine part of the preparatory groundwork while finalizing

action plan.

An Overseas Advisory Panel of NRIs covering the different areas of
priority may be constituted to work closely with the implementing
agency. Idea of opening TOKTEN local chapters needs exploring.

The degree of success of knowledge transfer is directly proportional to
the processing capability of the recipient, in terms of extent of utilization
of knowledge. Consequently, certain ‘enabling conditions’ like a
minimal level of capacity is essential for success.

Success of project depends on the clarity in defining the objective of
the visit of the consultant and his/her terms of reference. This requires
sharpening the mechanism for determining the demand. This in turn
should be rooted in identification of mission-oriented assignments.
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9.2. General Conclusions

A questionnaire survey on the basic premises of the TOKTEN-India Project,
its implementation and impact was carried out. Following are the major
findings of the Survey.

» Cultural homogeneity helped in effective consultancies. While the NRIs
wholly accepted this feeling, the Indians had a different perspective.
They felt that English being the language of communication it did not
matter whether the consultant is an NRI or not so long as the visit is
found beneficial.

»> The Indians accepted ‘Brain gain’ and feel that continued support of
NRIs will be necessary in the frontiine areas where NRIs excel. The
NRIs also feel that the kind of exposure they have and the research
facilities abroad keeps them ahead in S&T.

> Face to face interactions are absolutely essential, particularly for tacit
transfer of knowledge. Hence TOKTEN cannot compromise on travel
and dispense with personal visits.

» The primary advantage of visit of an expert to an institute is that a
group of scientists can take advantage, in line with the aim of the
scheme. The NRIs found strong team spirit among the Indian
scientists. However the sustenance of contact has been poor, on both
the side.

> There was need for adequate ‘pre consultancy’ and ‘post consultancy’
activities to derive the best mileage out of the consuitancy.

> Multiple demands on a consultant's time could be frustrating and not so
useful for the project. The consultant should therefore spend adequate
time with the principal host. However, sharing of the visit among main
host and other user community is not to be dissuaded either.
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> As expressed by the consultants, professional interests outweighed
personal interests in their visits. However, the Indian counterparts did
indicate, though indirectly, that such programme runs into rough
weather when the visits tend to be more for personal reasons.

> With reference to the identification of experts, ‘demand pull’ was found
better as against the initial approach of ‘supply push’ of experts.

» The synergy of three components in the Umbrella Project enabled
arrangement of more number of resource persons, than had these
three components been viewed apart. In the seventeen international
TCDC workshops held under the Umbrella Project, 33 experts were
invited as resource persons under TOKTEN, 154 under TCDC and 30
under UNISTAR for the workshops. Thus, this unified approach
imparted a synergetic affect on the Umbrella events.

> Although the TOKTEN Umbrella Project was periodically reviewed by
the CSIR, UND and the DEA (GOI); the Tripartite Review should have
had representatives from the beneficiaries like the Universities,
Industries and R&D institutions. Association of the consortium partners
like the APCTT, DST, DBT: the industrial associations like the Cll and
FICCI should be encouraged

> The present study recognized the enlarged need of considering the
perceived interests of all the players in the project. A common platform
is envisaged on which the assessment could be done by the multiple
players by way of (A) Rating of activity planning and implementation
(B) Rating of operational efficiency, (C) Rating of impact of the activity
and (D) Fulfillment of administrative requirements.

> It is possible to arrive at a more vibrant composite index of success,
through a systematic, transparent and user-friendly process of
quantification by extending the approach outlined in the thesis.
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> The strength of the matrix framework lies in its generalizability.
Depending on the objective, the individual elements that determine
success may vary but the broad framework could remain the same.
Even though the matrix entails subjective opinion on the significance of
success, the proposed basic framework is objective. In fact, there is
scope to improve the success rate of the Project, through appropriate
utilization of the feedback of the players.

> Besides recognizing the perceptions of all the players, it is
recommended that a consensus mechanism on the assessment need
to be built-in and arrived at while judging the overall success or failure
of the project.

9.3. Further Scope of Research

In the practical application of the framework, the project is viewed
holistically as well as at the level of individual events of the Project. Scope
exists for further study covering quality of expertise, quality of Institution
and audience, transfer of advanced skill, demonstration of new technique,
joint project implementation, sustenance of contact, benefit to single
person or group, supply of research materials/samples, transfer of lab
process and protocol, partnership credit etc.

The attributes of consultants, indicated in Chapter 7, Figure 8, may be
gone into further to identify additional attributes that have a bearing on the
success of the project. These could be proven record (intellectual
capability, domain knowledge, successful assignments handled),
presentation skill (an expert should be in a position to provide help at a
level easily understood by the client through diagrams, pictures, drawings,
and graphs), attitude towards a client (respect for the recipients ability,
background, knowledge), ability to provide solutions under prevalent
conditions (a very important requirement especially when the consultant
tries to suggest methods which are successful in western world, without
appropriate modification to suit the client) and scholarship/recognition.
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Future scope for research could therefore be to exhaustively identify the
attributes by studying the cases in the TOKTEN programme and by
gathering the facts and actual perceptions of expert consultants and the
hosts about the attributes. The indicators may be further made use of by
delineating those conducive to managerial interventions and improvement

of the Project.

Keeping in view the objective of TOKTEN to be to transfer knowledge to
their country of origin, the examination of the case studies revealed that
the benefits accrued may also be visualized, from yet another new
dimension, as to an individual, group, institution/industry and/or nation.
The degree of success of TOKTEN Project could therefore be additionally
judged by relating the outcome of the visit of the consultant to the above
groupings as seen through the eyes of the expert consultants and/or the
recipient organisations, using suitable yardstick.

With reference to the Umbrella Project, the potentials of the three
components, namely TOKTEN, TCDC and UNISTAR need to be
unleashed fully and developed independently as well as collectively.
Further scope exists in the establishment of knowledge centers in areas of
potential interest to India. Subjects like Information technology;
Biotechnology, Nanotechnology and Communicable diseases (AIDS, TB)
are going to assume even higher importance.

With regard to TCDC, the major challenge is to overcome inertia and lift up
the level of cooperation from the present routine programme to the above
areas. This calls for taking stock of the present status of TCDC and the
level of S&T in the developing countries. Boosting the potential of TCDC
will help the developing countries to come closer and achieve upgradation
themselves and can help in overcoming the digital divide. Further research
could come out with a white paper on a new TCDC programme.

Of the three components of TOKTEN, the utilization of UNISTAR has been
below its optimal, as may be seen in Table 7. There appears to be
impediment of some kind that prevents them from taking advantage of the
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offered help. May be that the consultants were rather too theoretical.
Perhaps it needs closer involvement of user Industries in selection of
consultants. This requires a separate study. How best to take advantage
of the UNISTAR programme in the industrial development of India and the
developing countries could therefore be yet another useful direction of
future research.

With the changing time, the TOKTEN geared itself to the new
requirements and demands like shift of emphasis from R&D to industrial
consultancy, change over from ‘supply push’ to ‘demand pull’ of
beneficiaries. Today the developments in ICT and importance of
Knowledge Intensive Business Service (KIBS) have opened up new vistas
for further improved modalities in the implementation of TOKTEN, for
maximum impact. The study shows that there is scope to plan a “New
TOKTEN” having improved networking and also changed approach for
evaluation of the Project.
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