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Dear Reader,

Since we adopted a new graphic format coupled with efforts to maintain quality
in the materials and information published, we have been receiving very enccur-
aging feedback on the TIES Newsletter. These are gestures very well appreciated
as they manifest on the usefulness and value of our product to our clients.

With this, we continue to bring to you information on technology and investment
related fields at the level of international and national concerns; the article on the
global scenario on international technology transfer which finishes the series in
this issue; and experiences and opportunities available in India, Indonesia and
Pakistan.

We have also been using the TIES Newsletter to keep you abreast with UNIDO’s
programmes and initiatives in the fields of technology and investments. In Novem-
ber 1994, UNIDO organized Techmart Hanoi, which was again another success in
terms of participation and interest generated. In this issue, we have extracted
information on technology offers as they were made by companries from various
countries, notably Italy, Germany, Poland and the United Kingdom, for this
technology market. While made for this specific event, these offers reflect avail-
ability for potential users in general, which might have a need for technologies in
the indicated fields. Another similar event for which preparations are now in high
gear, is the forthcoming Intechmart in India in March 1995. Information is accord-
inqgly provided in this issue together with the current context of the Indian
economy against which this event is taking place.

Once again, we thank our contributors to the TIES Newsletter to whom we owe
much of the positive responses we have been receiving. We hope for your
continued support,

Technclogy Acquisition Section
Technology Service




MEETING ON TECHNOLOGY
MONITORING

Cooperation in Technology Moni-
toring in Developing Countries was the
highlight of a meeting organized by
UNIDO in New Delhi, India on 22 to 25
November 1994. Attended by some 40
participants representing regional and
national institutions from Asia, Latin
America and Africa, the meeting suc-
ceeded in deriving the main elements
of a plan of action that will promote
cooperation among developing coun-
tries in the fieid of technology monitor-
ing and related areas.

Technology monitoring is seen as
an increasingly essential input for deci-
sion making by policy makers and en-
terprise managers in the context of the
rapidly changing global environment.
Monitoring is to watch, check and keep
up with developments. It entails the

systematic accumulation and analysis
of data from which forecasts are made.
The sources of information are identi-
fied and then information is gathered,
filtered and structured for use in fore-
casting.

The meeting focused on the need
for developing country governments
and industry, to monitor technologies,
espedially new and emerging technolo-
gies, and to build the capacity to ana-
lyze the implications of technology
trends. The Indian experience in tech-
nology monitoring through its Tech-
nology Information, Forecasting and
Assessment Council (TIFAQ) provided
the meeting with an example of a sys-
tematic approach and how this has
served industry’s need for forward
planning in technology through close

interaction between TIFAC and the
Confederation of Indian Industries
(.

A biennial review of technology
trends to be coordinated by TIFAC in
cooperation with interested institu-
tions from other developing contries is
planned to be undertaken and publish-
ed by January 1996. International net-
working will be established among
institutions to be involved in the bien-
nial review. In addition, capacity-build-
ing and human resource development
induding the development of a manual
in the field of technology monitoring
are envisaged.

Co-sponsoring the meeting were Tli-
FAC, Cll and the Asian and Pacific Cen-
tre for Transfer of Technology (APCTT).

UNIDO AT ECA MEETING ON
TECHNOLOGY ACQUISITION

The importance of securing technol-
ogy policies based on both technology
acquisition from foreign sources and lo-
cally adapted and generated technolo-
gies was once again highlighted in the
meeting of experts on technology trans-
fer, negotiation and acquisition con-
vened by the Economic Commission for
Africa on 18 to 23 September 1994,

Five important thrusts of technology
policy requirements for Africa were
identified as follows;

° the development and applica.ion of
domestic technical research capabili-
ties for meeting basic needs;

¢ the development of technical train-
ing at all levels of educational sys-
tems to respond to the needs of
technological development based on
local demand in the various eco-
nomic sectors;

© the selective development and pro-
duction of industrial equipment and
of machines and tools which foster
the generation and diffusion of tech-
nologies within these sectors;

° the national capacity to effectively
handle the technology transfer proc-
ess in so far as it concerns the selec-
tion, evaluation, adaptation and

negotiation of imported technolo-
gies;

° theuse oflocally developed technolo-
gies as well as intra-regional coopera-
tion in technology transfer.

The experts meeting was attended by

28 participants representing institutions
and consultancy organizations in Africa
dealing with technology transfer and
other international organizations. UNIDO
was represented by the Chief of the Tech-
nology Acquisition Section.




NEW IMPULSE TO UNIDO/ESCAP
COOPERATION

UNIDO and ESCAP forged coopera-
tion anew wiith recent agreements on
mechanisms of cooperation and an
identification of overall areas of mu-
tual interest as well as specific projects
of potential cooperation. These agree-
ments were reached as a result of in-
tensive discussions and exchange of
ideas held between UNIDO manage-
ment and staff and the Officer-in-
Charge of ESCAP’s Industry and

Technology Division during the latter’s
visit to UNIDO in Auqust this year.
Among the areas identified for po-
tential ccllaboration between the *wo
agencies are technolegy transfer and
investment promotion together with
new and emerging technologies and
reorientation of industrial and technol-
ogy policies and strategies. Both agen-
cies agreed to exchange information
on planned studies, meetings and oro-

jects; contribute to each others projects
and meetings in the form of substan-
tive papers, resource persons or other
inputs; and conduct joint programmes
and projects as appropriate. These
moves augur well with the overall ef-
fort within the UN system to achieve
coordination and complementation
among the vanous agencies dealing
with relatad subjects or common issues.

ANOTHER SUCCESS
IN VIET NAM

TECHMART

A total of 450 participants, 200 rep-
resenting Vietnamese companies and
R&D institutes and the other 250 repre-
senting various companies and insti-
tutes from the Czech Republic, France,
India, Italy, Germany, Mongolia, Paki-
stan, the Republic of Korea, Russia,
Thatland, Ukraine and the United King-
dom, took part in VIET NAM TECHMART
held on 1 to 4 November 1994 in Hanoi.
Over 200 business meetings were ar-
ranged involving preliminary discus-
sions on potential collaboration
arrangements as a result of which 25
Memoranda of Understandinc to pur-
sue further collaboration were signed.

The event was a joint undestaking
of UNIDO and the Ministry of Science,
Technology and Environment (MO-
STE)and the National Centre of Science
and Technology Information and Docu-
mentation (NACESTID).

A forty-member delegation from
the Republic o Korea, led by Daewoo
Corporation and the Korea Institute of
Industry and Technology Information
{KINITI) was in active search of technol-
ogy transfer opportunities even as ex-
pression of interest to participate in
TECHMART events to take place in India
and Brazil were given.

As 15 3 usual feature of similar TECH-
MART events, four seminars ori topics of

technology laws and regulations, infor-
mation support services to small and
medium enterprises, partnership oppor-
tunities available from ltaly and experi-
ence in innovation of technology in the
Republic of Korea were organized.

TECHMART is a meeting place for
technology developers, owners and
buyers to explore possible business op-
portunities. It provides a setting for the
conclusion of practical business arrange-
ments focusing on technologies. To fa-
cilitate the process of matching
technologies with needs, UNIDO com-
piles and publishes a technology com-
pendiu m that describes thousands of
technologies currently available for
transfer to developing countries.

For VIET NAM TECHMART, a technol-
ogy compendium containing 744 tech-
nology offers and 275 technology
requests was prepared to facilitate and
stimulate contacts between those inter-
ested in buying technology and those
owning or having access to it.
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UNIDO/LES Video
Film Project

“Acquiring Technology through
Licensing” is a film which brings a
viewer through the essential steps of
searching, locating, evaluating and se-
lecting, negotiating and eventually ac-
quiring a technoiogy under a license
agreement. Basic success factors in the

acquisition process is highlighted in the
film.

The video film is a joint UN\DOLES
(Licensing Executives Sodety) produc-
tion again under the 2egis of UNIDOY
LES collaboration in promoting global
technology transactions and flowr.

Spearheading the production of the
film are the UNIDO Public Information
Section and the LES Educational Com-
mittee. The film, which will be tne joint
property of UNIDO and LES, will be-
come an important part of the training
kits of both organizations for use in
their educational programmes on tech-
nology acquisition and negotiation.
The film was shot in an industrial
plant in Ternitz, Austria and in various
locations in Vienna, including the Vi-
enna international Centre in May 1994,

With an investments and technology
thrust, India Intechmart takes place in
New Delhi from 24 to 27 March 1995
under the joint auspices of the Govern-
ment of India and UNIDO. Taking place
at the New Exhibition Hall of Special
Display (hall No. 10), Pragati Maidan,
New Delhi, the event aims at bringing
together potential foreign and Indian
investors to explore opportunities for
joint collzboration, technology sellers
and buyers on the basis of *he requests
for technology from Indiay companies
and offers of technology from foreign
companies.

A comprehensive indexed compen-
dium of the technologies needed by
companies in India and offers of tech-
nology by foreign companies will be
compiled and distributed among poten-
tial partners and interested persons.
The compendium will contain informa-
tion on specific products or processes,
dearly describing the technology being
offered, the potential uses and advan-
tages. With this information, partici-
pants will be able to identify the
technologies they will pursue at the
level of individual business discussions.
At the same time, arrangements will
aiso be made to display technologies by
means of sample products, drawings,
process flow diagrams, photographs
and product catalogues. Companies
and organizations offering license op-
portunities may reserve one or more
booths at Intechmart.

The project proposals and technol-
cgy acquisitions will be primarily con-
centrated in the following sectors of
industry:

INDIA
INTECH-
MART IN

1995

Food processing

Leather and leather goods
Chemicals and allied products
Packaging industry

Textiles and ready-made garments
Auto components

Electronics, induding telecommuni-
cations equipment

o 0 06 o 0 0 °

During the Intechmart, technology
experts in the above seven sectors will
be available for advice and guidance.
Relevant ministries, industry associa-
tions, finandial institutions and banks
will be available to render support serv-
ices. A legel expert from UNIDO will also
be available for consultations and ad-
vice.

The main lines of collaboration tobe
promoted are joint venture investment,
acquisition of technology, international
marketing a‘rangements and subcon-
tracting/buy-back arrangements.

For further information on India In-
techmart, please contact the following:

The Joint Secretary

Department of Industrial
Development

Ministry of Industry

Udyog Bhawan, Room No. 160

New Delhi 110011

India

Tel.: 91-11-301 2655 or 301 2651
Fax: 91-11-301 1339 or 301 1770

or

The Managing Director

Investment and Technology
Promotion Division

United Nations Industrial
Development Organization

P.O. Box 300

A-1400 Vienna

Austria

Tel.: 43-1-21131, ext. 3693 or 3729

Fax: 43-1-232156 (general) or
2095332 (direct)

Tix: 135612 UNO A
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TECHNOLOGY

OFFERS

REQUESTS

&

PRODUCTION LINE FOR HIGH
QUALITY COOKIE TYPE BISCUITS Up
to two tonnes per shift of bonbons and
candy. Each line to consist of sugar dis-
solving, cooking, forming, cooling and
wrapping machines. Raw ingredients
required - sugar, glucose, water, col-
ours and flavours. Services required:
steam, water, electricity three phase
supply and compressed air. Contact:

Mr. David Lines

Kelly Marketing International Ltd.
Sheraton House

Brooklands Close
Sunbury-on-Thames

Middlesex TW16 7DX

UK

Tel: 44-1932 821501
Fax: 44-1932 780620

Status: Commercialized

Offer: Production equip-
ment/Training/Designs, formula-
tion & technical assistance

FERTILIZER PRODUCTION The tech-
nology aliows production of calcourea,
an innovative fertilizer, an adduct of
urea and calcium nitrate, which are its
raw materials. The fenilizer has the
advantage, with respect to urea, of lim-
iting the N2 losses to very low values
(about 5 per cent for calcourea against
about 50 per cent of urea, as average
values). The agronomic capacity of cal-
courea is 30 per cent higher than that
of urea. An economic plant may be
built with a production capacity
greater than 10,000 t/year. Contact:

Mr. Antonio Naviglio
President

SRS - Servizi di Ricerche
Vicolo delle Palle
25-25/B e Sviluppo Sri
00186 Rome

italy

Tel: 39-6-68300047
Fax: 39-6-6868662

Status: Commerdialized
Offer: Joint venture offer/Produc-
tion equipment/Training

JIONIC ACCELERATOR Water anti-
scale treatment system, with no chemi-
cals and low energy consumption.
Solves the problem of industriai and
civil use of hard water. Contact:

Mr. Rastrelli Roberto
Export Manager

ETD Sr

Corso Giovanni Lanza 88
10133 Turin

taly

Tei: 39-11-6602057
Fax: 39-11-6603044

Status: In current production
Offer: Manufacture under li-
cence/Patent for sale

LIVEX TECHNOLOGY Production of
fresh livexes from the blood of any
animal, based on a biotechnological
method. Livexes are characterized by a
high technological usability and a high
biological nutritive value for man and
animals and some of them. show very
positive prophylactic and therapeutic
qualities. Contact:

Mr. Maciej Grzegrzoika

Licence Department Manager
“POLSERVICEForeign Trade Enter-
prise

8 Chalubinskiego Street

00-613 Warsaw

Poland

Tel: 48-22-301515
Fax: 48-22-300076

Status: Commercialized
Offer: Manufacture under li-

cencelTraining/Designs, formula-
tions & technical assistance

AGRICULTURAL DISTILLERY Ca-
paaty: 200 it. of 100° spirit per one
hour and spirit rectification division ca-
pacity: 1,500 it. 100° soirit per 24 hours.
Delivery: machines and devices, techni-
cal documentation and technical serv-
ices. Contact:

Mr. Madej Grzegrzcika

Licence Department Manager
“POLSERVICE"Foreign Trade Enter-
prise

8 Chalubinskiego Street

00-613 Warsaw

Poland

Tel: 48-22-301515
Fax: 48-22-300076

Status: Commercialized

Offer: Manufacture under li-
cense/Turnkey operation/Train-
ing/Designs, formulations &
technical assistance

BUISTER PACKING LINE consisting
of automatic tablet feeder with tray,
automatic cartoner with leafiet folder
and inserter plus overwrapping ma-
chine. Line is also fitted with print reg-
istration, perforation station infra-red
*no tablet® detection system and em-
boss coder manufactured in 1991 by a
reputable German company and has
only run for 1300 hours. Installation
and commissioning assistance avail-
able. Contact:

Mr. David Lines

Kelly Marketing International Ltd.
Sheraton House

Brooklands Close
Sunbury-on-Thames

Middlesex TW16 7DX

UK

Tel: 44-1932 821501
Fax: 44-1932 780620
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Status: Commeraalized

Offer: Production equip-
ment/Training/Designs, formula-
tions & technical assistance

STAINLESS STEEL 316 CLOSED TOP
MIXING TANK vrith stainless steel mix-
ing head to prepare solutions. Pumped
under vacuum to ampoule filling and
sealing machine the completed am-
poules are collected in wire cages and
placed in autodave for final steriliza-
tion and subsequent printing. Avail-
able: ultrasonic washing machine,
sterilizing tunnel, ampoule filler, lami-
nar flow above filler. Sizes available 2,
5 and 10 ml ampoules at an output of
up to 10,000 ampoules an hour. Line
manufactured by Strunck in 1978. As-
sistance with installation and commis-
sioning is possible. Contact

Mr. David Lines

Kelly Marketing International Ltd.
Sheraton House

Brooklands Close
Sunbury-on-Thames

Middlesex TW16 70X

uK

Tel: 44-1932 821501
Fax: 44-1932 780620

Status: Commerdalized

Offer: Production equip-
ment/Training/Designs, formula-
tions & technical assistance

WEIGH PACK ALLING LINE consist-
ing of automatic weighing machine set
on the count you require, i.e. 100 up to
10,000 into mini 5rip bags. Infeed con-
veyor, outfeed on to turntable plastic
bag packs placed into cardboard outer
trayed and overwrapped. Many
lengths of suitable conveyor are avail-
able; also stainless turntables and
shrink wrapping facilities as well as
training of staff is available. Contact:

Mr. David Lines

Kelly Marketing International Ltd.
Sheraton House

Brooklands Close
Sunbury-on-Thames

Middlesex TW16 7DX

UK

Tel: 44-1932 821501
Fax: 48-1932 780620

Status: Commerdalized

Offer: Production equip-
mentlTraining/Designs, formula-
tions & technical assistance

MODULAR PRE-FABRICATED
BUILDINGS Technology for the produc-
tion and the assembly of pre-fabricated
buildings for domestic or industrial use.
The system is fiexible and quickly im-
plemented at low cost and produces a
good quality finished product. Con-
tact:

Mr. Gianni Serena

President

Serena Prefabrication Srl
Viale Stazione 84

31030 Albaredo (Trenso) italy
Tel: 39-423-401367

Fax: 39-423-401359

Status: Commercialized

Offer: Patent for salelJoint venture
offer/Production equipment/Train-
ing

TRAINING COLLEGE FOR THE
FOOTWEAR INDUSTRY Objective - to
assist in setting up a footwear training
college to international standards and
to assist in teachers training and assess-
ment techniques ard syllabus prepara-
tion. Potential teachers would learn ali
aspects of practical shoe making, de-
sign, pattern cutting, design, market-
ing, export opoortunities, quality
control and process control systems.
Duration 6-12 weeks. Contact:

Mr. Roger T. Beeby

Overseas Coordinator

Leicester South Fields College

Faculty of Art, Design and
Technology

Aylestone Road

Leicester

LE2 7LW

uK

Tel: 44-1533-541818
Fax: 44-1533-653147

Status: Commercialized
Offer: Training/Designs, formula-

tions & technical assistance

STARTING A SMALL SHOE FAC-
TORY Objective - to teach technical,
design and business skills to start a
small shoemaking company. Course in-
dudes practical shoemaking, cutting
leather, se'ving uppers, lasting to
shape, sole attachment, finishing, de-
sign, pattern cutting, marketing, ex-
port opportunities, costing, small
business financ:al contraols, English lan-
guage, quality control, and production
planning. Duration 6-12 weeks. Con-
sultancy advice on sslection of equip-
ment and appropriate low cost
machines. Negotiable to suit client.
Course as provided for UNIDO. Con-
tact:

Mr. Roger T. Beeby

Overseas Coordinator

Leicester South Fields College

Faculty of Art, Design and
Technology

Aylestone Road

Leicester

LE2 LW

UK

Tel: 44-1533-541818
Fax: 44-1533-653147

Status: Commercialized
Offer: Training/Designs, formula-
tions & technical assistance

STARTING A SMALL FASHION
CLOTHING FACTORY Obijective - to
teach fashion, design, technical and
business skills to start a new clothing
company. Course includes: fashion for
western markets, design, pattern cut-
ting, design and construction of woven
and knitted fabrics, garment construc-
tion and making up, costing, small busi-
ness financial controis, English
language, production control, quality
control. Duration 6-12 weeks. Nego-
tiable to suit client consultancy advice
on setting up a new business. Contact:

Mr. Roger T, Beeby

Overseas Coordinator

Leicester South Fields College

Faculty of Art, Design and
Technology

Aylestone Road
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Leicesier
LE2 71V
UK

Tel: 44-1533-541818
Fax: 44-1533-653147

Status: Commerdalized
Offer: Training/Designs, formula-
tions & technical assistance

TANNERY-LEATHER PROCESSING
Complete tannery plant. Full range of
machines, tanning chemical products
and technical assistance to produce
ieather at international standards. The
technology comes from a long experi-
ence achieved in the leather industry.
Applications indude cow, buffalo, pig,
sheep, goat hides and skins from raw
to finished leather with special empha-
sis to minimize the environmental im-
pact. Contact:

Mr. Luca Bussani

General Manager

LETCO - Leather Technology Group
Via Nazario Sauro 32-56024

Ponte a Egola-Pisa

ftaly

Tel: 39-571-49013
Fax: 39-571-49637

Status: In current production

Offer: Turnkey operation/Produc-
tion equipment/TrainingiDesigns,
formulations & technical assistance

GLASS, PLASTIC AND RUBBER-
WARE Design, engineering, supply,
commissioning and start-up of glass,
plastic and rubberware production
plants. includes: market aralysis; plant
selection; specification of rawmaterials
and sources; design, supply and com-
missioning of plant; training of person-
nel; maintenance procedures and
operation instructions; and miscellane-
ous technical assistance. Contact:

Mr. Roberto Catella
Administrator Unico

Saico Sri - Impianti Industriali
Via Santa Teresa 8

20025 Legnano (M)

haly

Tel: 39-331-453613
Fax: 39-331-453855

Status: Commerdialized

Offer: Production equipmentiTrain-
ing/Designs, formulations & tedhni-
aal assistance

MACHINERY FOR PLASTIC RECYL-
QNG Simple and compact systems for
reprocessing plastic scraps from industry
and consumers in order to prepare the
plastic for new production. Output from
60 to 1000 kg/h. Contact:

Mr. Maurizio Burini
Sales Engineer
Gamma Meccanica Sii.
Via Sacco E Vanzetti 13
42021 Bibbiano
Reggro Emilia

taly

Tel: 39-522-881504
Fax: 39-522-883490

Status: Commerdalized

Offer: Manufacture under Ii-
censeljoirt venture offerfProduction
equipment

FACING BRICKS AND ROOFING
TILES Realization of complete plants for
the production of facing bricks and roof-
ing tiles; specific solutions to modernize
and upgrade existing installations offer-
ing an advanced technology which in-
areases work quality and reduces labour
costs. Contact:

Mr. Francesco De Sabato
Managing Director
Alpina industriale Sri

Via del Lavoro 126
14100 Asti

haly

Tel: 39-141-476969

Fax: 39-141-477136

Status: In axrent production
venture offer/Production equip-
mentiDesigns, formulations & tech-
nical assistance

LASER MASTERING SYSTEM FOR
CD PRODUCTION All (D formats in-
cluding new high density CD’s. A
straight sale is offered, induding a
dean room, of this environmentally
low input system. Contact:

Mr. Philip Moss

Head of Communications

NIMBUS Technology and
Engineering

Wyastone Leys

Monmouth

Gwent

NPS 3SR

UK

Tel: 44-1600-890682
Fax: 44-1600-890137

Status: Commerdalized
Offer: Manufacture under license

AUTOMATION AND MEASURING
INSTRUMENTS Production of instru-
ments for industrial automation and
measurement, to control and measure
pressure, flow, levels in chemical, pet-
rochemical and industrial plants. Pro-
duction of industrial accessories:
flanges, valves, filters, etc. Contact:

Ms. Adriana Zuccon
Export Manager
SAMI snc

Via Marconi 16
30033 Noale VE
italy

Tel: 39-41-5800611
Fax: 39-41-440336

Status: /n current production
Offer: Patent for sale
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TECHNOLO‘SY

ACQU!SITION

THE NEW SCENARIO FOR
INTERNATIONAL TRANSFER
OF TECHNOLOGY

(last of a series)

{continued from issue No. 51)

. NEW REGULATORY
FRAMEWORK

1. Changes in the intellectual
property system’’

(a) Protection and enforcement of
intellectual property rights within
GATT

After almost five years of negotia-
tions, a draft Agreement on Trade-Re-
lated Intellectual Property Rights
(TRIPs) has been submitted by GATT's
Director General in December 1991 as
part of a proposed “Final Agreement”
of the Uruguay Round. If finally
adopted, the TRIPs Agreement will be
one of the most far reaching interna-
tional instruments ever subscribed on
intellectual property rights (IPRs). it
covers all types of IPRs, with the sole
exception of breeders’ rights (only inci-
dentally referred to) and of utility mod-
els (or “petty patents™).

The TRIPs Agreement will establish
minimum universal standards on pat-
ents, copyrights, trademarks, industrial
designs, ger graphical indications, inte-
grated circuits and undisclosed infor-
mation (know-how). it will supplement
with additional obligations the Paris,
Berne and Washington Conventions in
their respective fields Though freedom
skall still remain to legisiate on various
aspects at the national level, the Agree-

ment shall harmonize to a great extent
the substantive (and some procedural)
rules on IPRs.

In addition to the well established
principle of "national treatment”, the
commented draft extends to IPRs the
“most-favoured-nation-clause”. These
principles tend to ensure non-discrimi-
nation, on the one side, between for-
eigners and nationals and, on the
other, between nationals from differ-
ent countries. This latter type of dis-
crimination has arisen as a result of
unilateral actions that led to conces-
sions only benefitting the nationals of
the country that pressed for the re-
forms.

in the copyright area, the Agree-
ment explicitly stipulates the protec-
tion of software as a literary creation
and provides - for the first time in an
international agreement - for rental
rights in respect of phonograms, films
and computer programs as well as for
the protection of compilations of data.
It establishes a minimum term of pro-
tection for works not belonging to
natural persons: fifty years from publi-
cation or from creation (if pubiication
was not made within fifty years from
the making of the work)?®. Enforce-
ment rules are considerably strength-
ened by the obligation to establish
criminal procedures and penalties
against copyright piracy on a commer-
cial scale.

Trademarks protection is also har-
monized and reinforced by estab-

by Carlos Correa,
UNIDO Consultant

lishing 3 minimum permissible period
of non-use and the possibility of justi-
fying it by “valid reasons based on the
existence of obstacles” (artide 19). it
also supplements the Paris Convention
with regard to the protection of “well-
xnown” trademarks, among other
norms.

A crudial chapter of the TRIPs draft
Agreement relates to patents. it neatly
reflects the above-mentioned trends
relating to patentability, limitation of
working obligations and extension of
duration. Patents should be granted
without discrimination as to the place
of the invention and the field of tech-
nology. The draft Agreement thus set-
ties the so far conflicting issue of
pharmaceutical product patents, which
under the TRIPs Agreement should be
fully recognized. For biotechnological
inventions, however, and as a reflec-
tion of the complexity and still unre-
solved differences on the issue, the
draft only provides for a transitional
solution (t» be reviewed within four
years)®.

The draft text states the rights to be
conferred under a patent, including
the protection of a product directly
made with a patented process, and an
exclusive right to produce, sell and im-
port the protected product. Though no
explicit rule was finally introduced, ar-
ticle 6 allows member countries to leg-
islate on exhaustion of rights and,
therefore, to admit paraliel imports if
they wish to do so. ! he reversal of bur-
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den of proof is stipulated for process
patents in order to strengthen the pat-
entee’s position in case of infringe-
ment. The minimum patent lifetime is
determined as twen'y years counted
from the filing date.

Additionally, detailed norms are
provided for to limit the conditions un-
der which compulsory licenses may be
granted. National laws could not dis-
caiminate in this regard on the basis of
whether the patented product is locally
produced or imported. Compulsory li-
censes should be non-exdusive and ter-
minate when the circumstances that
originated their granting cease to exist.
There is no specification on the
grounds under which such licenses can
be granted, but particular reference is
made to the cases of dependency of
patents, licenses for governmental
non-commercial use and to remedy
anti-ccmpetitive practices. The text is
also open on the rights that can be
exercised by the licensee, which may
hence include production or importa-
tion.

In the area of “undisclosed informa-
tion”, trade secrets are deemed pro-
tectable under the rules of unfair
competition and article 6 bis of the
Paris Convention. In addition, obliga-
tions are imposed in relation to test
results and other data submitted to
governments to obtain approvals of
pharmaceutical or agrochemical prod-
ucts. Such tests and data should be pro-
tected against disclosure and unfair
commercial use.

As far as integrated circuits are con-
cerned, the TRIPs draft Agreement re-
quires compliance with the still
unratified Washington Convention on
the Protection of Intellectual Property
in respect of Integrated Circuits, with a
few - but important - additional obli-
gations in connection with the protec-
tion of industrial products containing
chips, innocent infringement, compul-
sory licenses and the term of protec-
tion.

The GATT proposal on TRIPs also
contains detailed provisions on judicial
and administrative procedures and
other measures related to the enforce-
ment of rights, as well as specific rules
to combat counterfeiting.

The draft Agreement includes tran-

sitional provisions that would allow de-
veloping countries to delay its imple-
mentation up to ten years. However,
GATT member countries would be
obliged to recognize “exclusive mar-
keting rights” during that transitional
period in relation to pharmaceutical
and agrochemical products that have
been patented and approved for com-
mercialization abroad and in the coun-
try in question.

Non-compliance with the new
rules, once adopted, can be the basis of
a dispute settlement procedure under
the GATT rules and, eventually, of com-
mercial retaliatory measures in any
field (and not only in IPRs) by the coun-
try whose nationals are affected by
such non-compliance. Since the respect
for the new universal standards be-
comes within GATT a quid pro quo in
the commercial arena, the likelihood of
deviations from those standards is dras-
tically reduced, unless a country is pre-
pared to absorb the costs of trade
restrictions that may be imposed
agyainst it.

{b) Restrictive practices in licens-
ing agreements

i. General Principle

Section 8 of the draft Agreement
contains a set of rules limed at the
control of “anti-competitive practices”
in voluntary licenses. These rules may
be regarded as one of the concrete
applications in the said Agreement of
the general principle stated in article
8.2, according to which “appropriate
measures, provided that they are con-
sistent with the provisions of this
Agreement, may be needed to prevent
the abuse of intellectual property
rights by right holders or the result to
practices which unreasonably restrain
trade or adversely affect the interna-
tional transfer of technology”.

The text in article 40.1 recognizes
that some licensing practices pertain-
ing to intellectual property rights
which restrain competition “may have
adverse effects on trade and impede
the transfer and dissemination of tech-

nology”.

ii. National legisiation

Artidle 40.2 expressly allows coun-
tries to adopt measures to control or
prevent certain licensing practices, but
while doing so establishes limits for na-
tional action. The test to judge the
practices to be controlled or prevented
should be based on three elements:

a. the judgement of practices
should be made in particular
cases;

b. practices should constitute an
“abuse” of intellectual property
rights, a concept which will
probably vary among different
countries;

¢. they should have an “adverse
effect on competition in the
relevant market”. What the
“relevant market” is remains
open to interpretation. Thus,
while applying this provision,
Parties may look at the market
of the products or services pro-
duced with a licensed technol-
ogy. but also to the market of
the technology itself.

B~sed on the referred elements, ar-
ticle 40.2 dearly adopts the competi-
tion test and the rule of reason to assess
anti-competitiveness, and thus settles a
debate that divided developed and de-
veloping countries during the long and
unsuccessful negotiations on an Inter-
national Code of Conduct on Transfer
of Technology. For many participants
and observers, this clause would
achieve what the proposed Code at-
tempted to obtain, and even more. In
one sense this is correct. If the draft
Agreement is adopted, for the first
time there wi!l be somu rules on restric-
tive practices in licensing contracts in a
binding international instrument, as
compared to the Code of Conduct,
which had been conceived based on
merely voluntary compliance. Article
40.2 of the TRIPs draft Agreement,
however, falls short in respect of the
Code objectives in many aspects. Most
important among them are, on the one
side, the fact that the said article only
allows national legislation to adopt
measures, but (with the exception of a
few examples considered below) does
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not contain internationally agreed
rules on the practices that may be
deemed anti-competitive. On the
other, the proposed Code included
other substantive chapters on obliga-
tions and responsibilities of parties en-
gaged in technology transfer
transactions, international coopera-
tion and settlement of disputes. The
GATT draft Agreement is silent on
these issues.

iii. Practices that may be deemed
abusive

Article 40.2 provides a few exam-
ples of practices which may be deemed
restrictive. They include:

a. exdusive grant back provisions,
i.e. those that oblige the licen-
see to transfer the improve-
ments made on the licensed
technology exdusively to the |i-
censor;

b. obligations imposed on the fi-
censee not to challenge the va-
lidity of licensed rights;

¢. coercive package licensing, i.e.
the obligation for the licensee
to acquire from the licensor
other technologies or inputs he
does not need or desire.

it would be interesting to darify the
rea<aons that the drafters of the com-
mented proposal had to select the
three mentioned examples. Previous
versions of the document included a
significantly longer list where restric-
tions on research and on use of person-
nel, price fizing, exclusive sales or
representation agreements, tying
agreements, exports restrictions and
other practices were mentioned>. One
possible explanation is that there may
exist some consensus to consider the
clauses used as examples, subject to
certain conditions, as anti-competitive.
One problem is, however, that section
8 applies to all types of int~llectual
property and certain practices which
may be generally deemed as con-
demnable for some titles may not be
equally viewed when related to other
types of intellectual property?'. In any
case, an advantage of the provision is
that any restrictive clause could be sub-

jecttoscrutiny, provided of course, that
the stipulated test is applied.

iv. Conzultation system

One peculiar feature of section 8 is
that it establishes a consultation system
applicable for cases where a Party
(Party A) considers that a national or
domiciliary of the other Party (Party B)
is undertaking practices in violation of
the “ormer’s laws and regulations on
anti-competitive practices. In this situ-
ation, Party A may request for consult-
ations with Party B and the latter “shall
accord full and sympathetic considera-
tion to, and shall afford adequate op-
portunity” for such consultations. In
addition Party B is obliged to cooperate
"through the supply of publicly avail-
able non-confidential information of
relevance to the matter in question and
of other information available to the
Party, subject to domestic law and to
the conclusion of mutually satisfactory
agreements concerning the safeguard-
ing of its confidentiality by the request-
ing Party” (article 40.4).

In other words, Party B may be re-
quested to supply publicly available as
well as confidential informatior, but in
the case of the latter its supply only
refers to information which is “avail-
able to that Party”, which would ex-
clude trade secrets except if in
possession of the government (for in-
stance, as a result of a submission for
marketing approval of a product). The
transfer of such information, in addi-
tion, is conditional upon national legis-
lation of Party B and the establishment
of confidentiality agreements with
Party A. It may be expected that under
these conditions, the actual access to
confidential information will be quite
limited, if at all possible.

Consultations may also be re-
quested by a Party whose nationals or
domiciliaries are subject to proceedings
in another Party concerning alleged
violations of the latter’s legislation on
anti-competitive practices. In this case,
the requesting Party “shall be granted
an opportunity for consultations” (arti-
cle 40.4) with the other Party under the
same conditions as in the case pre-
sented above.

In the two referred situations, con-

sultations will be without prejudice to
any action under the relevant national
law and “to the full freedom of an
ultimate decision of either Party” (arti-
de 40.3), that is, judidial or administra-
tive authorities will be free to decide in
accordance with their own judgement
of facts under the applicable law.

(c) Developments within WIPO
and UPOV

Various negotiations have taken
place in the framework of the World
Intellectual Property Organization
(WIPO) during the last decade, in addi-
tion to the work of expert groups on
several important issues such as coun-
terfeiting and biotechnological inven-
tions®2. Such negotiations have
induded the revision of the Paris Con-
vention, the harmonization of patent
law and the establishment of a treaty
on layout designs of integrated circuits.

The negotiations for the revision of
the Paris Convention were prompted
by developing countries during the
1970’s and in a completely different
international scenario. Aftermore than
a decade, those countries’ efforts
proved unsuccessful and were bound
to failure since intellectual property
was incorporated into the Uruguay
Round in 1986 as one of the “new is-
sues”. Developing countries’ demands
for special treatment and other meas-
ures to strengthen compulsory licenses
were completely overridden by
changes, precisely in the opposite di-
rection, more effectively articulated by
industrialized countries within GATT.

The far-reaching proposal to har-
monize patent legislation launched by
WIPO has still an uncertain outcome®?.
The proposal — as contained in the
WIPO’s Director General draft text to
The Hague Diplcmatic Conference-
touches upon various technical and
procedural aspects (disciosure, claims,
unity of invention, filing date, right to
a patent, amendment and publication
of applications). Among these issues,
one has been (and continues to be)
particularly controversial: while almost
all countries in the world confer pat-
ents on the “first to file” principle, the
USA does it according to the “first to
invent” rule.
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The patent harmonization proposal
also refers to several substantive issues
such as the rights conferred under a
patent, the duration and the fields of
technology where patents should be
granted. These issues have not yet been
tackled by the Diplomatic Conference;
in exchange, they have been addressed
within TRIPs negotiations ir. GATT, as
indicated above.

A third area where WIPO has been
active in the development of interna-
tional rules, is the protection of the
layout designs of integrated dircuits.
Based on the sui generis approach first
adopted by the US legislation in 1984,
a Treaty was negotiated and finally
adopted by a Diplomatic Conference
held in Washington in 1990. The Treaty
provides for minimum standards relat-
ing to such designs, whether fixed or
nct, for at least eight years. it author-
izes reverse engineering and the grant-
ino of compulsory licenses.

The Washington Treaty has not yet
entered into force. Paradoxically, the
USA, the country originally most inter-
ested in its adoption rejected the text
finally adopted by the Conference. Ja-
pan also joined this position. Neverthe-
less, the TRIPs Agreemant would
supplement the Washington Treaty
precisely in respect of the points that
caused the US reluctance to sign and
ratify the latter.

WIPO has also launched an initia-
tive to negotiate an additional proto-
col to the Berne Convention, in order
to supplement its provisions particu-
larly in connection with computer pro-
grams, databases, works made with a
computer, and phonograms. It is un-
clearyet whether this initiative will find
enough support, in view of the agree-
ments already reached on those mat-
ters in TRIPs negotiations.

The contents of plant varieties pro-
tection is, as noted before, one of the
few aieas not specificaily dealt with in
the TRIPs draft Agreement, which
would only oblige member countries to
protect such varieties via breeders’
rights, patents or a combination of
both.

While TRIPs negotiations were in
course, the Union for the Protection of
Plant Varieties (UPOV) convened, after
thorough preparatory work, a diplo-

matic conference to revise the UPOV
Convention. The new version, finally
adopted in 1991, introduces a number
of significant changes with respect to
the 1978 text (Correa, 1992).

{d) implications for technology
transfer

The just described changes are likely
to have implications on different as-
pects of the creation, diffusion and trans-
fer of technology in and to developing
countries. Those implications, however,
will considerably vary in accordance
with the level of development of the
countries concerned and with the firms
and sectors involved. A stronger or
wider protection of IPRs may stimulate
local innovation, provided that a cer-
tain level of technological develop-
ment has been achieved. Transfer of
technology may be affected in several
ways.

On the one side, the existence or
reinforcement of protection may be
perceived by potential technology sup-
pliers as a condition for transferring
certain technologies. On the other,
such a protection is likely to reinforce
their bargaining power to determine
royalty rates and other contractual
conditions. If - as proposed in TRIPs —
the working obligation of patents is
diluted or eliminated, foreign patents
may be exploited just by importing the
respective product- into the country of
registration. Given the globalizaticn of
the economy, the continued impor-
tance of economies of scale in various
sectors and the reduction of tariff pro-
tection in many developing countries,
it is likely that innovating firms in the
North tend to increasingly exploit their
inventions through trade - rather that
through licenses or FDI - in the South.
This explains why GATT - a trade re-
lated negotiating forum- has played
such a significant role in the develop-
ment of international rules on IPRs.

2. International rules on the envi-
ronment and biodiversity

The review of environment-related
conventions indicates a trend towards
increasingly prcise commitments re-
garding technical assistance and tech-

nology transfer in certain well defined
areas. The Long-Range Transbounaary
Air Pollution (LTRAP) Convention
(1979), called for technical cooperation
in general terms among signatory coun-
tries. its Protocol on nitrous oxide (1988)
required parties to “facilitate the ex-
change of technology to reduce emis-
sions” (on a commercdial basis). The Basel
Convention (1989) went a little farther
and obliged parties to “employ appro-
priate means to cooperate in order to
assist developing countries in the im-
plementation” of the Convention and to
"cooperate in developing the technical
capadity among Parties, espedally those
vrhich may need and request technical
assistance in this field”. Far more con-
crete was the Montreal Protacol on Sub-
<tances that Deplete the Ozone Layer (as
amended in London, in june 1990). it
established a multil»teral fund to meet,
on a concessional basi, incremental
costs of developing countries’s compli-
ance with the Protocol obligations and
to finance “dearing-house” functions.
In particular, article 10.A states that:

“Each party shall take every practi-
cable step, consistent with the pro-
grammes supported by the financial
mechanism, to ensure:

a. thatthebest available, environ-
mentally safe substitutes and re-
lated technologies are
expeditiously transfcrred to {de-
veloping country] Parties ..; and,

b. that the transfers referred toin
subparagraph (a) occur under
fair and most favourable condi-
tions”.

An interesting example of interna-
tional cooperation in the transfer of
technology, has taken place with the
setting up of an association of large
industrial users of chlorofluorocarbons
CFCs, the Industry Cooperative for
Ozone Layer Protection (ICOLP). ICOLP,
as an intermediary institution has par-
ticipated, for instance, jointly with
Northern Telecom, the US Environ-
mental Protection Agency and the Mexi-
can State Environmental Agency, in a
training and demonstration project on
CFC solvent conservation and elimina-
tion in the Mexican electronics indus-
try. Northern Telecom supplied a spray
misting technology proven to be envi-
ronmentally sound as well as feasible
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and efficient.

A major effort to set out an interna-
tional framework for the transfer of
environmentally sound technology re-
flected itself in the negotiation of
Chapter 34 of Agenda 21 atthe UNCED
Plenary in Rio de Janeiro, in June 1992.
The adopted text recognizes the need
of a favourable access to and transfer
of environmentally sound technolo-
gies, in particular to developing coun-
tries (art. 34.4) and that “proprietary
technology is available through com-
mercial channels, and international
business is an important vehicle for
technology transfer” (article 34.11).
Among the Objectives, the Plenary pro-
posed

“To promote, facilitate, and fi-
nance, as appropriate, the access toand
the transfer of environmentally sound
technologies and corresponding know-
how, in particular to developing coun-
tries, on favourable terms, induding on
concessional and preferential terms, as
mutually agreed, taking into account
the need to protect intellectual prop-
erty rights as well as the special needs
of developing countries for the imple-
mentation of Agenda 21" (article
34.14).

The referred Chapter also contains
a detailed provision on activities for the
"support and promotion of access to
transfer of technology”, including
measures to prevent the abuse of intel-
lectual property rights and compulsory
licenses. The relevant text reads as fol-
lows:

“Governments and international
organizations should promote, and en-
courage the private sector to promote,
effective modalities for the access and
transfer in particular to developing
countries of environmentally sound
technologies by activities, including the
following:

a. Formulation of policies and
programmes for the effective
transfer of environmentally
sound technologies that are
publicly owned or in the public
domain;

b. Creation of favourable condi-
tions to encourage the private
and public sectors to innovate,
market and use environmen-
tally sound technologies;

¢ Examination by governments
and, where appropriate, by
relevant organizations of exist-
ing policies, induJding subsidies
and tax policies, and regula-
tions to determine whether
they encourage or impede the
access to, transfer of and intro-
duction of environmentally
sound technology;

d. Addressing, in a framework
which fully integrates environ-
ment and development, barri-
ers to the transfer of privately
owned environmentally sound
technelogies and adoption of
appropriate general measures
to reduce such barriers while
areating spedfic incentives, fis-
cal or otherwise, for the trans-
fer of such technologies;

e. In compliance with and under
the spedfic circumstances rec-
ognized by the relevant inter-
national conventions adhered
to by States, undertaking meas-
ures to prevent the abuse of
intellectual property rights, in-
cluding rules with respect to
their acquisition through com-
pulsory licensing, with the pro-
vision of equitable and
adequate compensation:

f. Develop mechanisms forthe ac-
cess to and transfer of environ-
mentally sound technologies,
in particular to developing
countries, while taking into ac-
count developments in the
process of negctiating an inter-
national code of conduct on
transfer of technology, as de-
cided by UNCTAD at its eighth
session in Cartagena” (article
34.18).

Discussions and recent studies on
the transfer of environmentally sound
technology have helped to clarify vari-
ous issues.

First, as in the case of the transfer of
other technologies, the capability of
the recipient party to select and effec-
tively absorb the concerned technology
is a decisive factor. Therefore, the
building up of “institutional capacity
withir. developing countries is of cru-
cial importance (e.g. technical training,
increased awareness of existing envi-

ronmental problems, access to infor-
mation about preferable alternatives)”
(World Resources institute, 1993, p.3).

Second, shifting away from old, en-
vironmentally unfriendly technologies,
may not only have positive environ-
mental effects but increase at the same
time efficiency in production.

Third, the problems of access to en-
vironmentally sound technology is not
necessarily a purely supply problem: a
major constraint is likely to rely on the
demand side, due to the lack of eco-
nomic incentives to introduce changes
and improvements (whict. often are
costly), limited information on avail-
able alternatives and absence of effec-
tive public policies. In order to encourage,
hence, the transfer and adoption of envi-
ronmentally sound technologies new in-
struments may need to be devised such
as taxes and incentives, finandial mecha-
nisms and improved information sys-
tems.

The Biological Biodiversity Conven-
tion is another outcome of the Rio Con-
ference which contains significant
provisions on technology transfer. Arti-
de 16 of the Convention states that
each Party undertakes to provide
and/or facilitate the other Parties’ ac-
cess to technologies relevant to the
conservation and sustainable use of
biodiversity or which make use of ge-
netic resources and do not cause signifi-
cant harm to the environment. Such an
access shall be provided and/or facili-
tated under fair and most favourable
terms, including mutuatly agreed pref-
erential and concessional conditions.
The adequate protection of intellectual
property rights should be taken into
account, wherever protected technol-
ogy is involved.

Two other important provisions in
article 16 establish that each Party shall
take measures (a) to ensure other Par-
ties, particularly developing countries,
that provide genetic resources, access
to the technologies that use such re-
sources and the transfer of said tech-
nologies on mutually agreed conditions;
and (b) for the private sector to facili-
tate access to technology, its joint de-
velopment and its transfer to
governments and the private sector of
developing countries. Finally, a finan-
cial mechanism, eventually applicable
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to technology transfer transactions, will
be established (articles 20 and 21).

The referred provisions represent a
considerable step forward to the ex-
tent that they <et out basic prindples
and define some obligations of the sig-
natory countries. They need, however,
to be implemented adequately and to
be further developed in order to deal
with particularly complex cases*. The
USA, while ratifying the Convention,
has announced an interpretive state-
ment in order to make clear that agree-
ments concerning access to and
transfer of technology must be volun-
tary and consistent with an adequate
protection of IPRs, thus exduding the
eventual application of compulsory li-
censes.

Environmental concerns as well as
the new intemmational rules on biodi-
versity may, in sum, constitute a new
and important factor influencing the
transfer of technology, bothin terms of
the contents of the technological
“packages” transferred as well as of the
new initiatives that, at the national and
international level, may be adopted to
stimulate the demand and implemen-
tation of environmentally sound tech-
nologies.

Il . CONCLUSIONS AND
POLICY OPTIONS

The previous sections have de-
scribed a number of trends which have
changed the scenario for cooperation
in the field of transfer of technology.
Of course, the analysis is not exhaus-
tive, but it provides some elements that
may be helpful for policy formulation
at the government and firm level. The
main conclusions of the said analysis
are summarized below.

Technology today plays a key role in
the development process and in the
creation of competitive advantages. In-
tangible investments are growing in
industrialized countries as a proportion
of total investment. R&D, which ac-
counts for a growing share of GNP, is
highly concentrated in said countries,
despite recent trends towards decen-
tralization of R&D activities by large
firms. The increased costs of R&D -
which significantly differ by industry-

have given raise to new modalities of
cooperation, both government sup-
ported (e.g. European research pro-
grammes) and directly established by
interested enterprises.

The main implications for develop-
ing countries of the aforementioned
trends are twofold:

a. entry bamiers posed by intangi-
ble investments and, in particu-
lar, R&D costs continue to grow
and further consolidate the
market power of the major
firms of industrialized coun-
tries;

b. changes in the access to and
transfer of technology are
likely to occur, given the strate-
gic character of innovation and
its increasing cost. As discussed
below, the impact of these
trends is accentuated by the
shortening of the life-cycle of
products and by the globaliza-
tion of the economy.

Pari passu with the described
trends, the globalization of the wcrid
economy, the liberalization of develop-
ing countries’ economies, the shorten-
ing of the product lifecyde and the
exacerbation of competition, are modi-
fying the patterns of technology trans-
fer. Potential technology recipients
that cannot enjoy any more compen-
sating advantages to apply mature
technologies in sheltered markets,
need to become more efficient and
qualified in order to obtain and exploit
licensed technologies.

A general problemis, however, that
in the new international scenario,
strong pressures exist towards the pri-
vatization of scientific knowledge and
protection of technology. This trend
may not only affect scientific interna-
tional cooperation - essential for the
davelopment of science worldwide -
but also limit the access to the most
modern and competitive technologies.
Signs of the said protectionism have
been evident in the most advanced de-
veloping countries and also manifest
themselves in the present initiatives for
strengthening IPRs.

Environmental issues still receive lit-
tle attention in terms of R&D resources

devoted by industrialized countries,
but are likely to constitute an impor-
tant factor in innovation and technol-
ogy transfer. Notwithstanding marked
North-South differences on these is-
sues, progress has been made in con-
crete cases of transfer of
environmentally sound technolcgies as
well asin the development of a number
of international conventions and prin-
ciples.

Technology demands change as a
country reaches different levels of
technological and economic develop-
ment. Formai channels of technology
transfer prevail as the industriaiization
process advances, where FDI and li-
censes become more important than
the purchase of machinery and other
informal modalities of transfer. FDI in-
flows to developing countries have
grown during 1985-1990 - attracted by
a few fast growing developing coun-
tries, mainly in Asia - but the said coun-
tries’ participation in total FDI inflows
has fallen 8 per cent during the last
decade.

FDI does play an important role as a
means of technology transfer at early
stages of technological development,
when domestic absorptive capabilities
are weak. Given the key importance of
technology as a competitive asset and
the protectionist trend pointed out
above, it is also likely to increasingly
become a substitute for unbundied li-
censing whenever state-of-the-art
technologies are involved.

While joint-ventures have not yet
fully delivered their promise as appro-
priate vehicles for technology transfer,
new forms of technological coopera-
tion have emerged. The latter - most
notably strategic alliances - offer new
ways of accessing to technologies, but
are mostly confined to enterprises from
industrialized countries or from the
most advanced developing countries.

The bargaining power of techn-l-
ogy recipients has not been substan-
tially improved, according to the
available evidence, by regulations on
technology transfer applied in many
developing countries. The bargaining
power seems to improve as the recipi-
ent’s technological capabilities in-
crease, either in-house or based on
cooperation with public laboratories
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and research centres. The new global
scenario and the reluctance of innova-
tive firms to part with their technology
suggest that trade in technology may
be subject in the future to increasingly
hard terms and conditions for the re-
cipient party.

Finally, the study has reviewed in
some detail a number of regulatory
trends at the international level. Most
relevant for technology transfer issues
are the developments within GATT and
other fora, which tend to inaease the
levels of IPRs protection. it is too early
to assess the likely impact of these
changes, particularly on iPRs, but they
are undoubtedly giving potential tech-
nology suppliers more freedom to se-
lect the ways of internationalization of
their operations and, in particular, to
use trade as a main means of exploita-
tion of innovations

Based on the precedent analysis, a
number of policy options may be indi-
cated:

Technology and development
policy

The growing importance of intangi-
ble investments, including R&D, is a
clear indicator of the key role play-4 by
technology in global competition and
economic growth. Access to and mas-
tery of technology are to be viewed
today as a main target of any develop-

ment policy.

A new focus for transfer of tech-
nology

Evidence referred to above indi-
cates that the regulation of contractual
aspects of technology transfer transac-
tions may improve the negotiating po-
sition of potential recipients. The
building up of absorptive capabilities
seems however to be the essential
strategy at the country and firm level.
This is a complex and time-consuming
process, which requires supplier coop-
eration but, above all, an innovation-
inducive environment and deliberate
efforts by recipient firms. Technology
transfer policy should strongly focus on
the creation of conditions for such a
process to take place.

On the other side, the opening of

previously sheltered economies is forc-
ing firms in many developing countries
to compete with more technologically
advanced firms. Lacking factors that
may compensate the age of technolo-
gies acquired and other comparative
disadvantages, recipient firms need to
become more efficient in the process of
selecting and absorbing transferred
technologies. Policies should assist re-
dpients to meet these new require-
ments.

The role of foreign direct invest-
ment

In the current competitive scenario,
as mentioned, FDI is likely to play an
incareasingly important role as a chan-
nel for technology transfer both for
mature technologies where the recipi-
ent’s technological capabilities are low
and for high technologies that innovat-
ing firms are reluctant to license to
unrelated parties. Since FDI may be, in
this new scenario, a substitute for li-
censing in many situations, technology
transfer policies should be adequately
integrated with investment polides,
taking into account the changes
brought 2bout by the globalization of
the world market in respect of FDI pat-
terns.

New and old approaches to tech-
nology transfer

Strategic alliances as well as the ac-
quisition of technology-intensive firms
in industrialized countries, offer the
most advanced developing countries
new approaches to get access to mod-
ern technologies, but are not available
to most firms in developing countries.
The latter may, however, expand the
utilization of modalities that have been
extensively used in some Asian coun-
tries, such as subcontracting and OEM
arrangements. These may lead to a sub-
stantial technological learning and job
creation. Rather than a single channel
of technology transfer, developing
countries should endeavour to com-
bine new and old modalities, deper.d-
ing on their degree of development
and the sectors involved.

Technology and competition

The possession of technological ad-
vantages, particularly if protected by
intellectual property rights, creates a
considerable market power. Adequate
measures are necessary at the national
leve! in order to avoid abuses that un-
reasonably affect competition. Tech-
nology policy should therefore be
associated to a sound competition pol-
icy able to stimulate innovation and
fair deals in technology transfer. Action
aiming at reinforcing legislation on
anti-competitive practices should be
encouraged.

Technology and the environment

The development of environmen-
tally sound technologies may be in the
years to come one important source of
technological change. Developing
countries’ access to such technologies
(as well as to those that preserve biodi-
versity) should be stimulated, acting on
the supply as weli as on the demand
side. Polides should eventually incor-
porate incentives and compensations
for firms adopting technologies better
suited to the environment.

Research on technology transfer
issues

Notwithstanding the extensive lit-
erature on technology transfer pro-
duced since the 1970s, a fragmented
theory and little evidence are available
on various issues referred to in this pa-
per. Further research is needed, in par-
ticular, on the impact of intellectual
property rights on technology flows,
and on the implications of the emerg-
ing scientific and tezhnological protec-
tionism for the access to and pricing of
technology.

Action by international organiza-
tions

Programmes on technoiogy trans-
fer of international organizations
should take the new realities and
trends in developed and developing
countries into account. Specific issues
to be addressed at the policy level may
include:
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° linkages between technology trans-
fer and building up of absorptive
and innovative capabilities at differ-
ent stages of development;

° relationship between transfer of
technology and competition policies
and legislation;

° the role of investments, particularly,
of FOI, in the transfer of high-tech-
nologies;

° implications of subcontracting and
OEM arrangements for technologi-
cal learning.

° implementation of the Biodiversity
Convention and of UNCED Agenda
21 in respect of transfer of technol-
ogy issues.
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NOTES

27. This section is partisily based on Correa,
1993

28. One of the main areas of apphcation of this
minimum term will be computer programs
for which Brazil and France have estab-
ished a shorter term of protection (the
same applcabile to works of apphed arts)

23. The draft Agreement authorizes Parties to
exclude patentability of plants and animals
other than microorganisms and of essen-
taliv biological processes for their produc-
tion (other than non-biological and
microbiological processes). However, plant
varieties should be protecied under pat-
ents, 8 i generis regime or any combina-
tion thereof.

30. See the text of 22 Novembe: 1990, which
was discussed at the Montreal M:d-Term
Review of December 1990. See also the kst
of practices as negotisted by the UN Con-
ference on a Code of Conduct on Transfer
of Technolgy (UNCTAD TDKODE TOTAZ)

31. This may the case of exampie (b) whuch has
been commonly accepted for the patents
but not for trademarks.

32. Aithough these groups do not enter into
actual negotiations, their conclusions are
often influential. One example are the sug-
gestions on the extent and modalities of
protection of biotechnological inventions.

33. A “First Part” of a Diplomat:c Conference
for the Conclusion of a Treaty Supplement-
ing the Pans Convention as far as Patents
are Concerned was held in The Hague in
June 1991 The dates for the second part of
the Conference, where the most substan-
tive issues should be desit with, have not
yet been determined.

34. See in this regard Menon, 1992
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INDIA: Opportunities for
Investment of Technology

Transfer

(The following are excerpts from
an information bookiet on India, is-
sued in connection with the India In-
techmart, 24 to 27 March 1995)

OVERVIEW

India is the seventh largest country
in the world and the second largest in
Asia. With a land mass of 3.29 million
square kms and a population of over
870 million, it possesses a richness and
diversity in culture, people, language,
geographic and dimatic conditions and
natural and mineral resources that are
matched by few other countries in the
worid.

A new spirit of economic freedomis
stirring in India, bringing sweeping
changes in its wake. A senes of ambi-
tious economic reforms aimed at de-
regulating the economy and
stimulating foreign investment, has
moved India firmly into the front ranks
of the rapidly growing Asia Pacific re-
gion and unleashed the latent
strengths of a complex and fast chang-
ing nation.

Iindia’s time tested institutions offer
foreign investors a t:ansparent envi-
ronment for the security of their long
term investments. These include a free
and vibrant press, a judiciary can and
does overrule the government, a so-
phisticated lega! and accounting sys-
tem and a user-friendly infrastructure,
most evident in the widespread use of
English as the prinapal language of
commerce and administration.

India’s dynamic and highly competi-
tive private sector has long been the
backbcne of its economic activity. it
accounts for over 75 per cent of its
Gross Domestic Product and offers con-
siderable scope for joint ventures and
collaborations.

India’s process of economic reforms

is firmly rooted in a political consensus
that spans its diverse political parties.its
democracy is a known and stable factor
which has taken deep roots over nearly
half a century. Importantly, india has
no fundamental conflict between its
political and economic systems.

THE INDIAN ECONOMY

The Indian economy is charac-
terized by stead:” GNP growth, moder-
ate levels of inflation and a
comfortable foreign exchange reserves
position. GNP has been growing at 5.4
per cent per annum over the last dec-
ade. Per capita incomes have registered
an annual growth rate of 2.7 per cent
despite population rising at over 2 per
cent per annum

India is the fifth largest economy in
the world and the second largest
amongst emerging developing econo-
mies, based on purchasing power par-
ity. In 1992-93, the GDP was Rs 6.279
billion at current prices.

In July 1991, India initiated a wide
ranging programme of economic re-
form. Far reaching changes were car-
ried out in policies refating to virtually
every sector of the economy - trade,
industry, foreign investment, finance,
taxation and the public sector. The
measures then introduced and pro-
gressively strengthenecd thereafter
have transformed the business envi-
ronment and opened up the economy
to foreign investment.

The reforms came after a decade of
sustained economic and industrial
growth of 5.5 per cent and over 7 per
cent per year respectively, but with
growing fiscal and external imbal-
ances. The reforms sought to achieve
macro-economic stabilization and
build on the strengths that the econ-

omy had acquired, such as high domes-
tic savings and investment rates, a
strong and mature private sector, a vi-
brant capital market, a large and diver-
sified industry and selfsufficency in
agricuiture. The reforms aimed at
global integration, accelerating
growth, improving productive effi-
ciency, innovation and international
competitiveness and focusing govern-
ment resources on rural development
and the sociai sector.

Regulation of investment and pro-
duction were substantially relaxed. Pri-
vate participation is now permitted in
virtually all industries. Foreign invest-
ment is weicome and is generally
treated at par with domestic invest-
ments. A phased programme of public
sector divestment and restructuring
has begun. import barriers have been
brought down radically and taritfs re-
duced. Capital markets have been
opened for foreign investment and
measures to further strengthen and de-
velop the markets have been launched.
Banking sector controls have been
eased and private investments encour-
aged. The tax structure has been sim-
plified and rates reduced. The new
economic policies have also substan-
tially relaxed foreign exchange con-
trols.

RECENT PERFORMANCE

The economy has responded re-
markably well to the stabilization and
reform measures of the past three
years and has been on the path of re-
covery from the economic crisis of
1991. GDP growth which fell to 1.1 per
cent In 1991-92, reached 4 per cent in
1992-93.

Industrial production and invest-
ment, which initially showed a hesitant
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recovery from the deflationary effect
of the initial stabilization measures, are
now looking more buoyant. Having
registered a growth rate of 3 per cent
in 1993-94, it is expected to grow by 7
per cent in 1994-95. Real GDP growth
is expected to be 5 per cent or higher.

Fiscal defiat came down from 84
per cent of GDP in 1990-91 to 5.7 per
cent in 1992-93: growth in money sup-
ply dropped from 15.5 per cent per
annum to 1990-91 to 14.2 per cent in
1992-93. The inflation rate slowed
down from 16.7 per cent per annum in
August 1991 to less than 7 per cent per
annum in March 1993 While it went up
again to slightly above 10 per cent in
April 1994, it was back to single digits
in August.

The improvement in India’s exter-
nal accounts, both current and capital,
has been remarkable. With export
growth of 20 per cent in dollar terms in
1993-94, the current account deficit has
dedined t00.3 of GDP from 3.3 percent
of GOP in 1990-91. Foreign investment
has -urged to record levels and foreign
exchange reserves increased to US$
19.5 billion by October 1994 from a low
of US$ 1 billion three years ago.

CONSUMER MARKET

One of the most striking features of
the Indian economy is the sheer size of
the consumer market. Private con-
sumption expenditure grew at 13 per
cent per annum (at current prices)
through the 1980s and was estimated
at Rs 3,418 billion (US$ 110 billion) in
1990-91. The overall growth of 13 per
cent is composed of widely differing
growth rates in the various sectors. Ex-
penditure on transport and communi-
cation is increasing by as high as 21 per
cent per annum and consumer elec-
tronics at 30 per cent. This reflects a
perceptible shift in consumer spending
from primary products to manufac-
tured goods and services, which is also
borne out by the increasing share of
manufactured goods and services in
the country’s GDP.

The class of consumers that consti.
tutes the major market for consumer
goods is estimated to be between 100
million anc 300 million, depending on

the type of consumer good. Recent
years have seen 3 boom in consumer
spending.

THE RESPONSE

The rate at which approved direct
foreign investment is growing, is a posi-
tive indication of the growing global
interest in India and the ease of entry.

The USA has traditionally been the
largest foreign investor, accounting for
nearly 40 per cent of the foreign direct
investments approved during the pe-
riod 1991 to 1993. The global network
of expatriate Indians (NRIs) has ac-
counted for the second largest cate-
gory of investments approved during
this period. Other leading investor
countries are the UK, Switzerland, Ger-
many, Japan and France. An interesting
developrnent in recent months has
been the increasing investor interest
from South East Asian countries such as
Thailand and Singapore as well as
other ncn-traditional investors such as
Australia, Oman, UAE and Mexico.

These investment commitments have
been backed by an increasing inflow of
funds, with several investors having al-
ready set up or being in the process of
setting up production facilities in the
country.

REGULATORY ENVIRON-
MENT

INDUSTRIAL POLICY

The Industrial Policy Resolution of
1956 and the Statement on Industrial
Policy of 1991 provide the basic frame-
work for the overall industrial policy of
the government.

in the initial stages of the country’s
developmental process, growth of in-
dustry was regulated through grant of
i.vdustrial licenses and other industrial
approvals. The system of obtaining
government approvals in 3 large seg-
ment of industrial activity was progres-
sively liberalized over the 1980s. This
process culminated in the watershed
changes in industrial policy announced
on 24 July 1991 which substantially
abolished industrial licensing, an-
nounced measures facilitating foreign
investment and technology transfers,

and threw oper: the arcas hitherto re-
served for the public sector.

AREAS FOR THE PUBLIC SECTOR

The private sector can operate in all
areas except those of strategic concern
such as defence, railway transport and
atomic energy. The list of industries
reserved for the public sector has been
reduced to six. Private participation is
permitted in some specific areas in this
list as well, such as mining; oil explora-
tion, refining and marketing; and parts
of the railway transport sectors.

Areas where an industrial license is
required:

The requirement of obtaining an

industrial license for manufacturing

activity is limited to:

© Industries reserved for the public sec-
tor;

© 15 industries of strategic, social or
environmental concern;

° Industries reserved for the small
scale sector.

All other industries are exempt from
licensing, subject primarily to locational
restrictions in metropolitan areas.

FOREIGN EXCHANGE CONTROLS

India’s foreign exchange control re-
gime is governed by the Foreign Ex-
change Regulation Act (FERA), a
legislation enacted in 1973. Compre-
hensive amendments to FERA, espe-
cially with respect to foreign
investment, have been undertaken in
order to give effect to the liberaliza-
tions announced in the economic poli-
cies.

Foreign exchange controls have been
substantially relaxed. Effective from Au-
gust 20, 1994, india announced its move-
ment to Article Vil status in the IMF:
the Indian Rupee is now convertibie on
the current account. For foreign inves-
tors, the Indian Rupee is already con-
vertible on the capital account.

TRADE POLICY

An outward looking trade policy is
one of the main features of india’s pro-
gramme of economic reform. Changes
in trade policies have included a signifi-
cant scaling down of tariff barriers, vir-
tua! dismantling of the system of
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impuit and export licenses and simpli-
fication of procedures.

IMPORTS

Goods can be imported freely ex-
cept for a small Negative List of Im-
ports.

Quantitative restrictions on imports
of capital goods and intermediates
have been almost completely removed.
The import of second hand capital
goods is allowed, provided they have a
residual life of five years. Import of
capital goods, either new or second
hand is also permitted at a concessional
customs duty rate of 15 per cent under
the Export Promotion Capital Goods
(EPCG) scheme, subject to the fulfill-
ment of specified export obligations.

REDUCED TARIFFS

The govermnment has dlearly stated
its commitraent to bringing tariff rates
down to international levels in a
phased manner.

Prior to the reforms, India’s tariff
rates were very high indeed. There has
been a consistent decline in these rates
over the past three years from peak
rates of 300 per cent in June 1991 to 65
per cent at present. Capital goods im-
ports which were earlier subject to tar-
iff rates of around 100 per cent, now
attract duties in the range of 20-40 per
cent, with the basic import duty on
general capital goods at 25 per cent.
import duties on equipment are even
lower for projects in specificsectors and
nil for export oriented projects.

EXPORTS

Export of goods is allowed freely,
except for a few items in the Negative
List of Exports.

SPECIAL INCENTIVES FOR
EXPORTS

Exports are the major focus of In-
dia’s trade policy. The export promo-
tion package compares favourably
with incentives offered elsewhere in
the world. It makes a special effort to
attract foreign investors to set up ex-
port oriented units in India.

Export profits are exempt from in-
come tax.

Higher royalty payments of 8 per
cent (net of taxes) are permitted on

export saies as compared to 5 per cent
on domestic sales.

Export oriented Units (EOUs) and
Export Processing Zones (EPZs) enjoy
spedal incentives such as duty free im-
ports of capital goods and raw materi-
als for the purpose of export
production.

INTELLECTUAL PROPERTY RIGHTS

The concept of the importance of
Intellectual Property in India is estab-
lished soundly at all levels: statutory,
administrative and judicial. The four
main aspects of India’s Intellectual
Property Rights regime are:

Copyrights,

Trade Marks,
Patents, and
Industrial Designs.

o 0 o o

Copyrights

India’s copyright law, laid down in
the Indian Copyright Act, 1957, fully
reflects the Berne Convention on Copy-
right, to which India is a party. It has
been amended periodically to keep
pace with changing requirements. The
most recent amendment was effected
in 1994, which ushered in comprehen-
sive changes and brought the Copy-
right Law in line with the new
developmentsin satellite broadcasting,
computer software and digital technol-
ogy. Indian copyright law is now at par
with the most modern laws in the field.

Trade Marks

India affords full protection to
Trade Marks under the Trade Marks
and Merchandise Act. Service Marks
are not specifically included in the
Trade Marks and Merchandise Act.
However, they have been protected in
judidial decisions by the Courts. Gov-
ernment has introduced a Bill in Parlia-
ment seeking to amend the earlier
Trade Marks and Merchandise Act and
provide for statutory protection of
Service Marks.

Patents
Under the Patent Act, 1970, India
recognizes product patents under a 14
year period of protection for patents.
However, it provides an exception in
three areas: food, chemicals and phar-

maceuticals, where it recognizes only a
process patent for a period of seven
years.

Industrial Designs

Industrial Designs are governed by
the Designs Act of 1911. The registra-
tion of a design confers on the regis-
tered proprietor the right to take
action against third parties who apply
the registered design without license
or consent. The duration of protection
afforded to a design registered under
the Act is five years initially, with re-
newals for two further periods of five
years each.

INDIA AND GATT

India, along with 110 other coun-
tries, authenticated the results of the
Uruguay round by signing the Final Act
at Mamrakech on 15 April 1994. India
intends to abide by the obligations aris-
ing out of the Agreement on Trade
Related Aspects of Intellectual Property
Rights (TRIPS), which form part of the
Uruguay Round Agreements.

FOREIGN INVESTMENT

WELCOMING FOREIGN
INVESTMENT

The policy changes initiated in July
1991 are designed to attract significant
capital inflows into India on a sustained
basis and to encourage technology col-
laboration agreements between In-
dian and foreign firms. Today, India
welcomes direct foreign investment in
virtually every sector of the economy
except those of strategic concern such
as defence, railway transport and
atomic energy. Salient features of the
new policies towards foreign invest-
ment are:

° Foreign equity up to 100 per cent is
allowed, subject to certain condi-
tions.

° Automatic approval for foreign eq-
uity participation up to 51 per cent
is granted in several key areas. These
approvals are normally granted
within two weeks by the Reserve
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Bank of India (RBI).

° The Foreign Investment Promotion
Board (FIPB), a specifically empow-
ered board, has been set u3 in the
office of the Prime Minister to speed
up the approval process. Clearance
of proposals by the FIFB takes
around six weeks on an average.

° Foreign investors need not have a
local partner.

° Free repatriation of profits and capi-
tal investment is permitted, except
for a short specified list of consumer
goods industries where it is subject
to dividend balancing against ex-
port earnings.

° Use of foreign brand namesitrade
marks for sale of goods in India is
permitted.

° Indiancapital markets are now open
to foreign institutional investors.

° Indian companies have been permit-
ted toraise funds from international
capital markets.

° India has become a member of
MIGA and is also willing to sign Bi-
lateral Investment Protection
Agreements with investing coun-
tries.

° Corporate taxes have been reduced

by 5-10 per cent. Further progressive
reductions are planned.

© Special investment and tax incen-
tives are given for exports and cer-
tain sectors such as power,
electronics and food processing.

° Foreign capital invested in India is
allowed to be repatriated, along
with capital appreciation, if any, af-
ter the payment of taxes due on
them. The disinvestment is permit-
ted in accordance with the terms of
the letter of approval granted at the
time of approving the foreign col-
laboration.

INDONESIA:

Characteristics and

Features of Technology Flows

by Djoko Pitono

Centre for Analysis of Science and Technology Development

indonesian Institute of Sciences
(PAPIPTEK-LIPY)

INTRODUCTION

Indonesia’s record of economic
growth and divessification is among the
most successful in the developing world.
Prudent economic policies, political and
social stability, pursued for more than 20
years, have created an environment well-
suited to long-term business and invest-
ment.

Indonesia’s economic growth since in-
dependence (1945) has taken the country
through several successive phases, begin-
ning with agricultural stabilization during
the 1950s and 1960s, followed by replace-
ment of imports with domestic products
during the 1970s, and later, the re-invest-
ment of revenues from oil and gas during
the 1970’s and early 1980s. In the 1990s,
Indonesia entered a new phase of eco-
nomic maturity, based on opening its
trade sectors to world markets, broaden-
ing its manufacturing base, extending the
scope of its banking and capital markets
and stepping up its export drive.

During the fourth year of the fifth
Five-Year Development Plan (Repelita
V), Indonesia’s economic development
has attained quite a high rate of
growth. In 1992, the economic growth
rate reached 6.3 per cent, making the
average growth rate during the four-
year period reach almost 7 per cent an-
nually. This means that the targeted 5
per cent annual growth of Repelita V
had been surpassed.

The rapid growth was a.:o due to
the increasing contribution made each
year by the industrial sector, the share
of which to national productionhas sur-
passed that of the agricultural sector
since 1991. The dependence of the
economy on oil has gradually de-
creased, while exports continue to play
a more important role. In development
activities, the business community and
business world continue to play a
greater role as well.'

The role of foreign and domestic
investment is considered to be very im-
portant for economic growth. Foreign
investment is regulated by Act. No. 1 of
1967, and later amended by Act No. 11
of 1970, while domestic investment is
regulated by Act No. 6 of 1968 and
amended by Act No. 12 of 1970. The
foreign investment act stipulates that
foreign companies may invest and op-
erate in Indonesia independently as
well as in the form of joint-venture with
indonesian partners with the approval
from the Government of Indonesia for
a maximum period of 30 years. How-
ever, since January 1974, all foreign in-
vestment - in some specific areas the
investments were totally for export
business - had been in the form of
joint-ventures with Indonesian part-
ners.

for administrative and accounting
reasons, foreign direct investment is di-
vided into three categories namely:
general; financial services; oil and gas.
In the case of oil and gas, for example,
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foreign participation is considered part
of "production sharing” and is not re-
garded as “direct investment”. Foreign
participation in Indonesia’s oil, gas and
financial sectors is approximately of the
same magnitude as all general invest-
ments combined.

The Investmerit Coordinating Board
(BXPM) was established in 1977 to
evaluate investment proposals under
the Foreign Investment Act of 1967 as
well as the Domestic Investment of
1968. With the exception of oil and gas
and the financial sector, BKPM is the
sole body the foreign investors have to
consult when seeking to invest in Indo-
nesia. Once the investment has been
approved, BKPM will require opera-
tional reports periodically.

Meanwhile, measures have been
adopted to create a more favourable
dimate of investment. In 1984, the gov-
emment had made tax reforms to sim-
plify the tax rate and tax procedures. In
1985, import procedures were simpli-
fied so as to accelerate the in and out
flow of goods and to iower the cost.
The °6 May 1986" Package, a newly-re-
vised policy, was introduced to pro-
mote non-oil and gas exports and
investment. This was followed by the
25 October 1986° Package, which al-

A DEVELOPING

lowed foreign investments in those
fields under the domestic investment
scheme on condition that they shouid
increase exports of their products; the
*24 December 1987° Package to en-
hance foreign and domestic invest-
ment, and the "21 November 1988*
Package to smoothen, among others,
the way for foreign investment in joint-
venture companies in the marine trans-
portation business. Not less important
is the issuance of the 1989 Investment
Negative List (DNI), replacing the for-
mer Investment Priority List (DSP).2

TECHNOLOGY TRANSFER®

The term technology transfer gives
the impression of the existence of a
donor and a recipient instead of a seller
and a buyer. It may be darified that
technology transfer simply means im-
portation of technology based on mu-
tuality of interest. Furthermore, it is
known that useful technology is not
given away free - it has to be paid for
in one way or the other. It is also some-
times thought that technology transfer
simply means purchase of Technoware.
Thus considerable effort is spent on
trying to secure Technoware and the
Inforware to operate and maintain it at

EC = E:vonomc coopenon
TC = Tehaws! coopemioa

the best possible prices. it is, however,
important to view technology transfer
considering all four components of
technology to ensure that adequate
steps are taken locally to effectively
transfer and assimilate imported tech-
nologies. The following points regard-
ing the four components may be worth
noting:

Technoware

Technoware, other than the state-
of-the-art, can normally be bought in-
temnationally for a price determined by
the relative bargaining position of buy-
ers and sellers. Less sophisticated im-
ported Technoware may very often
require sophisticated Humanware to
operate and maintain it.

Humanware

Humanware can be imported tem-
porarily, and success in acquiring this
ability depends primarily onlocal learn-
ing capability. When Humanware is
well developed in any particular area
of technology, importing Technoware
can be a very effective option for re-
ducing the technology gap.

HT = High ichaoiogr
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Fig. 1: General Pattern of Flow of !ntrnational Technology
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Inforware

Inforware, beyond the level of sim-
ple operating instructions, is usually
not given to the ordinary Technoware
importer. Since Technoware produc-
tion costs money and involves risks,
critical information (particularly com-
prehending, generalizing and assess-
ing facts) is closely guarded for cost
recovery and profit making. Thus, im-

Many public sector enterprises in devel-
oping countries are established
through external financing and man-
aged by transnational corporations
{TNGs). As the TNGCs use very sophisti-
cated Orgaware, the host organization
in the developing countries (which did
not have the opportunity to gradually
evolve its Orgaware through various
degrees of sophistication), becomes de-
pendent on foreign experts and the

implies that local research ar.d develop-
ment expenditures are needed for the
development of: suitable Humanware,
protected Infor.vare and compatible
Orgaware. Unfortunately, at times,
commercial interest and political lever-
age act as constraints against harness-
ing the fullest benefits from
technology transfer. (See figure 1).

porting Inforware may be more expen-  linkages of the external organizations, TECHNOLOGY FLOW IN
sive than the cost of Technoware  such as TNGs. MANUFACTURING INDUS-
import. The aforementioned aspects may TRY THROUGH FOREIGN
explain why mere importation of ma- AND DOMESTIC !NVEST-
Orgaware chinery and plants will not automat- MENT

Orgaware from abroad cannot be
easily transplanted in the local environ-
ment and needs considerable adapta-
tion to suit local working conditions.

ically lead to technology transfer.
£ ffective utilization of imported Tech-
noware requires considerable invest-
ment in the development of the other
three components of technology. This

The information contained in in-
vestment approval documents of the
investment Coordinating Board
(BKPM) can be used to construct statis-

Table 1: Foreign Investment Approval by BKPM

Industries Billion of Current Rupiah
Producing
3
:‘;::"‘:,‘ 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
High-tech 4874 5252 1391 1305 283 246 893 1220 2481 4343
Medius-tech 5738 1678 1647 4466 3246 2478 | 15865 27132 23114 14071
Low-tech 465 | 13118 6859 1079 2310 6075 | 21091 14109 30884 21289
Total 11077 | 22045 9897 6850 5839 8799 | 37849 42461 56479 39703
Table 2: Domestic Investment Approval by BKPM
Industries Billion of Current Rupiah
Produclng
oduct
Products 1782 1983 1984 1985 JETYN 1987 1088 1989 1990 1991
with a:
High-terh 399 722m 16403 56 1057 1831 212 1820 31592 2338
Medium-tech | w480 7775 2451 1328 2421 22083 12811 44513 138154 91208
Low-tech 15943 32556 11272 5645 19117 39821 63146 82980 290649 171099
Total 21822 67557 15324 19526 20595 54635 26889 129313 432395 2n4645
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tics describing a prerequisite to in-
aease manufacturing production. To
the extent that these investments are
in sectors that intensively use technol-
ogy r technical skills, these statistics
can also be used as leading indicators
of the growth of technology intensity
in Indonesian manufacturing indus-
tries

Every industry uses varying degrees
of technology in its operations. Two
approaches toidentifying the potential
use of technology by industry are avail-
able. The first is to use one of the lists
of high technology or technology in-
tensive industries developed elsewhere
(for example, in the USA or by
OECD/Organization for Economic Co-
operation and Development). Those in-
dustries in which the relative R&D
efforts are greatest are likely to ve
those whose products have the highest
technology content. This approach has
the advantage of identifying those in-
dustries in highly industrialized coun-
tries in which changes in products and
in production technology are most
likely. Even though alarge part of tech-
nology transfered into Indonesia may

{billions of USS)

have been developed in other coun-
tries, this technology was still induded
in the products assembled or produced
by Indonesian manufacturing indus-
tries. Thus, comparison of high — me-
dium - iow technology in indonesia are
still valid.

Low technology intensive still domi-
nated foreign as well as domestic in-
vestment in Indonesia.*

TRADE BALANCE OF
MANUFACTURING
INDUSTRIES

Trade statistics of indonesian export
performance, particularly for products
with a high - medium - low technology
content, serve at [east two purposesin an
indicators report. First, they provide ad-
ditional evidence of the evolution of a
nation’s economy, as inareasing exports
and decreasing imports reflect the
growth of specific products. Second, the
ability to export, in particular. is proof of
international competitiveness. informa-
tion about the international competi-
Jveness of products that are the target

of industrial policy can be helpful in the
ev:luation of those polides (see figure
2.

The value of indonesian irports of
manufactured gonds has increased stead-
ily since 1985 at an average annual rate
of over 17 per cent before inflation (8 per
cent . real term). The increase in imports
of manufactured products has been con-
centrated in prodiucts with relatively high
or medium technology content (see fig-
ure 3) § Imports of low technology-inten-
sive products have followed a similar
path, but at somewhat lower rates. Be-
tween 1985 and 1991, for example, im-
ports of these products grew at a real
annual average rate of 7 per cent.

The high level of imports of manufac-
tured products is tangible evidence that
domestic production has not been able
to keep pace with *he aggregate de-
mand for manufactured products. As a
consequence, there has been a subtantial
trade deficit in manufactured products:
the value of total imports substantially
exceeds the value of total exports (see
figure 4).
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Fig. 2. Exports of Manufactured Products, 1989-1991
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HUMAN RESOURCES
WITHIN MANUFACTURING
INDUSTRIES

The Central Bureau of Statistics
(BPS) has reported that over 70 per
cent of manufacturing work force in
Indonesia has been educated at the
primary school level or lower. Only 1.2
per cent of all manufacturing employ-
ees have a D3 (three years after high
school level) or higher (S1, $2, $3), and
they are concentrated in a relatively
small number of establishments. in
1990, only 21 per cent of Indonesia’s
large and medium scale manufactur-
ing establishments employed one or
more natural scientist and engineer or
technicia:i. The basic metal industry
had the highest proportion of estab-
lishments (58 per cent) employing
Natural Scientists and Engineers (NS&E)
and the non-metallic mineral products

industry had the lowest (12 per cent),
see Table 3.7

EXPERIENCE FROM TEN
STRATEGIC INDUSTRIES

Company level studies of ten strate-
gicindustries (Baratakonstruction, Boma
Bisma Indra/Heavy equipment, Da-
hana/explosive, INKAJrailway, INTRele-
communication, IPTNairgaft, Krakatau
Steel, LEN/electro-technique, FALship-
building, PINDADAight weapon) give
much better picture about their human
resources, see Table 4°

if large and medium scale manufac-
turing industries in indonesia would
like to increase their scientists and en-
gineers employees (D3, 51, S2, 53 level)
up to 10 per cent from their total num-
ber of 2.662.000 within five years, then
local universities should be able to sup-

ply at least 53,040 graduates annually,
which is beyond the production capa-
bility of local universities.

Furthermore, since 1984, the strat-
eqy of the application of science and
technology is directed to accelerate the
technology transformation and indus-
trialization. The strategy includes
transformation process and the selec-
tion of means which will act as the
vehide for the transformation process.
The strategy of the transformation
process consists of four steps:

© application of existing world tech-
nologies in the value added process;

® integration of the imported tech-
nology into new design and produc-
tion process;

° development of available technol-
ogy; and

¢ basic research which leads to inven-
tion of new technology.

Table 3: Large and Medium Manufacturing Establishment Employing NS&E, Dec. 1990

Industyry Rumber of Numbex of Percent of Number of
Establ isheents Establishments Establisheents NS&E
Esployed NSEE with NSSE
Food 4.616 625 14% 4.350
Textjles 3.958 575 15% 4.000
Wood 1.946 450 23 2.%00
Paper 702 180 26% 1.700
Chesical & Petroleus 2.0%9 750 368 6.95%0
Nonmetallic sineral 1.323 160 12% 1.500
Basic metals 95 55 588 700
Fabricated metals 1.595% 685 43% 10.7%0
Other manufacturing 242 40 17% 150
Total 16.536 3.520 21% *32.600

* Total number of employees 2.662.000

Table 4: Percentage of ten Strategic Industries Manpower

Education BX BBIX DHN INKA INTI IPTN KS LEN PAL PIN
Level

D3,s),82,8) 2,2 15,1 17,3 13,6 18 28,3 13,3 24 16,6 14,9
Aigh School ? 50,1 8,0 23,6 47 57,4 64,6 51 44,9 4%,9
Secondary ? 34,8 5,4 19,4 30 4,9 15,4 13 38,4 18,6
Prisary ? - 69,3 43,4 5 13,4 6,7 11 0,1 21,6
Total 100 100 100 100 100 100 100 100 100 100
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This strategy is based on the philosophy
that ir: order to succeed in transferring
technology, it is necessary to carry out
real activities that will use technologies
which are competitive technically and
economically in the process of design
and production of goods. The choice of
means should consider the four princi-
ples above where the identification of
these steps to start with is based on the
evaluation of the level of existing in-
digenous technology available in the
country.

The focus of the transformation
process cover nine types, namely:

° Aircraft industry
° Shipbuilding and maritime industry

° {and transportation industry
Telecommunication and electronics
industry

Energy industry

Engineering industry

Agriculture machinery industry
Defence industry, and

Other fields which relate directly or
the spin-off of those eight types of
industry.

[ ]

© 0 0 ¢ ©

The implementation of those
strategies in short can be demon-
strated in Figure 5 for ten strategic in-
dustries and Figure 6 for Nusantara

Aircraft Industry.

TECHNOLOG Y9
FORECASTING

There appears to be a general mis-
conception regarding the need and
usefulness of Technology Forecasting
(TF) in developing countries. This may
be due to two commonly held beliefs:
(i) TF is essentially a planning tool for
the existing Research and Develop-
ment (R&D) organizations of the devel-
oped world; and (i) R&D activities are
very expensive, and hence a luxury
which poor developing countries can-
not afford. Thus, it is concluded by
many that TF has norelevance in devel-
oping countries. This may not necessar-
ily be true for the following reasons:

Price Quality Niche Green
BUSINESS STRATEGY Leadership Leadership Leadership Leadership
Price Value Feature Environment
AND Minimiza- Maximiza- Specializa- | Conservation
tion tion tion
TECI{NOLOGY Reactive
STRATEGY Compulsive Protective Strategy Proactive
Strategy for | Strategy lor for Strategy for
Profit and Customer Segraent Image
Survival Satisfaction | Superiority Building
Techno- Production
TECH logy State-of-the
' Leader Art
rl\,g (Stage 1V) Technology
GY IPTN,
Techno- Adaptation PAL.
STRA logy of Advanced
- Follower Technology
TL (Stage 111)
GY
IPTN
Techno- Utilization of PAL.
fogy Stan-
Exploiter dardized
(Stage 11) Technology
BI,BBI,Daba
na, INKA,
Techno- Salvation of | INTLIPTN,
logy Obsolete KS.LEN,
Extender Technology | PAL,
(Stage 1) PINDAD

Fig.5. Ten Strategic Industries
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Price Quality Niche Green
Price Value Feature Environment
AND Minimiza- Maximiza- Specializa- | Conservation
tion tion tion
TECHNOLOGY Reactive
Compulsive Protective Strategy Proactive
STRATEGY Strategy for | Strategy for for Strategy for
Profit and Customer Segment lmage
Surrival Satisfaction | Superiority Building
Techno- Production
TECH logy State-of-the
NO Leader Art
(Stage IV) Technology
1.O
GY N-250,
Techno- Adaptation Fin CN250,
logy of Advanced CN-250,
ST.RA Follower Technology Platform,
'IE, (Stage 1) Fiy by
GY Wire.
CN-235,
Techno- Utilization of NC-212,
logy Stan- RainMakerN
Exploiter dardized BELA12,
(Stage II) Technology Gunship.
NC-212,
NBO-105,
Techno- Salvation of | NSA-330,
logy Obsolete NAS-332,
Extender Technology | FFAR-2,
(Stage I) 755UT
Torpedo
Compnents:
F16,B737,
B767.

Fig.6. PT.IPTN (Nusantara Aircraft industry)

-}

We live in a man-made technologi-
¢3! world, where technology is the
prime mover for national develop-
ment. Thus, until we are in a posi-
tion to produce our own
technologies, we have to import
technologies from developed coun-

tries. However, in the absence of TF,
itis highly likely that we will import
obsolete technologies.

Technoiogy is very much surround-
ings-specific (socio-cultural, eco-
nomic, environmental, etc.). Hence,

for technology transfer from devel-
oped to developing countries to be
effective, it needs to be adapted for
local conditions. Proper adaptation,
however, requires technology
evaluation and assessment, for
which TF is an essential tool.
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° Beside adapting imported technolo-
gies to make them appropriate to
local conditions, developing coun-
tries also engage in producing their
own appropriate technologies. Here
again, TF is essential for project
planning.

° In order to pay for the imported
technologies, developing countrie.
have to export something. Some
countries sell their natural re-
sources, as long as they have some!
But for long-term viability, they
have to produce some technologies
which they can export. TF is essential
for the development of exportable
technologies.

° The single most important resource
for producing new technology is the
human resource. Developing coun-
tries have plenty of people. Through
proper TF and planned education,
they can be transformed into an
enormous human resource for the
development of exportable tech-
nologies.

Different forecasting techniques
are used either for projecting on the
basis of known trends, or fixing a tar-
get objective and time, and working
back to see that the objective can be
achieved. Intuitive thinking, unless
based on available and up-to-date
knowledge, may not lead to informed
judgements about setting the right pri-
orities. Therefore, technology forecast-
ing based on well developed and
rigorous techniques, is essential even
for developing countries. Forecasting
in the national and global context may
not be confined to the technological
field alone. Social and economic fore-
casting is also necessary to determine
priority areas.

TECHNOLOGY,
ASSESSMENT

Technology assessment is 3 form of
analysis which provides the decision-
maker with a comprehensive evalu-
ation of a technology. In developing
countries where one can take advan-

tage of the late-starter situation, tech-
nology assessment is simply a step to-
wards the disdplining of technological
progress to maximize the positive ef-
fects (gains or opportunities) while
minimizing the negative effects (losses
or degradation) to the surroundings. it
has been observed that in the early-
starter (already devr:loped) countries,
technological advancements have
been associated with the degradation
of the environmental system. As the
reasons for the deterioration of the
physical environment (land, water, air)
have become known, with the devel
opment of corrective measures, devel-
oping countries can avoid the mistakes
of its predecessors.

it is observed that in the late-starter
(not developed) countries, lack of tech-
nological advancement is associated
with the low level of economic well-be-
ing, unplanned population growth,
wastage of valuable resources, in-
creased sodial disorder and political in-
stability. Moreover, poverty and unrest
are immediate problems while popula-
tion is a long-term problem for the
masses in developing countries. For de-
veloping countries, a proper strategy
may be to use technology to solve both
the short and long term problems.

The following may be considered as
the major purposes of technology as-
sessment in the context of developing
countries:

° gvaluation of appropriateness of
technologies for transfer and adap-
tation. This involves the identifica-
tion of existing technologies
available in developed countries,
that are somewhat compatible, and
have scope for adaptation within
the surroundings in the developing
country.

° Selection of technologies for devel-
opment. This involves the identifica-
tion of those existing indigenous
technologies or other existing ex-
ogenous technologies that are con-
sistent with national goals.

¢ Control of inappropriate technolo-
gies for the protection of the envi-
ronment. This involves the

identifications of corrective meas-
ures for both local and imported
technologies.

© One very important consideration
for developing countries is to insti-
tutionalize the use of technology as-
sessment in development planning.
The common practice in develop-
ment planning is the selection of
projects with only implicit attention
being paid to technological aspects.
What may be more beneficial in the
fong run would be to incorporate
technological considerations explic-
itly. This will require making tech-
nology assessment part of the entire
process of dedision-making.

¢ Technology assessment is a prer. q-
uisite for developing countries if
technology-based development
planning is to be made a reality.
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PAKISTAN: AN OVERVIEW
OF TECHNOLOGY POLICY

PLANNING AND
IMPLEMENTATION MECHANISM

by Dr. 3. Zaidi, UNIDO consultant

INTRODUCTION

In the last forty six years, the develop-
ment process in Pakistan has brought
about fundamental changes in the struc-
ture of the economy. In the process, la-
bour has shifted from low productive
areas such as agricuiture to high produc-
tivity areas such as manufacturing. Trade
pattern has also undergone structural
transformation.

During the four and a half decades,
the efforts at planning and development
of the economy have yielded rich divi-
dends in a few sectors, while there have
been cases of failures in some others. it is
a typical dual economy, where the GNP
and GDP have grown in real terms at the
rate of 5.4 per cent and 5.3 per cent per
annum respectively, but the sodal sectors
reckoned in terms of Quality of Life Indi-
ces e.G. literacy rates, drinking water fa-
cilities, medicare, rural electrification,
etc have consistently trailed behind as
lagging sectors.

At the time of Independence in 1947,
Pakistan started with a very narrow in-
dustrial base as well as an almost negli-
gible scientific and technological
infrastructure. Since then, notable pro-
gress has been made in the S&T deveiop-
ment. An independent, separate
Ministry of Science and Technology
{MOST) has been established in the Fed-
eral Government with the sole responsi-
bility of iooking after S&T activities in the
country. The MOST develops and moni-
tors S&T programmes in the country.
There are twelve R&D organizations un-
der the umbrella of MOST. The number
of R&D organizations and the number of

universities in the country has also in-
aeased.

INDUSTRIAL POLICES AND
GUIDELINES

Pakistan’s first industrial Policy State-
ment was issued in 1948. This urder-
scored the objectives and outlined the
strategy of industrialization appropriate
for a newly independent nation deter-
mined to change the predominantly ag-
ricultural character of its economy.

The revised Industrial Policy State-
ment issued in 1959 was based upon the
experience of more than a decade of
actual progress and the emerging pat-
tern of industrialization in the country.

The period of a quarter century from
1959 to 1984 witnessed a remarkable
growth, expansion and diversification of
the industrial structure in the country.
This period has aiso been characterized
by extremely sharp turns in govemment
policy towards the ownership of indus-
trial assets.

The private sector was the main vehi-
de for industrial investment during the
1950’s and 1960°s. An Economic Reforms
Order was issued in 1972 taking over the
management of a number of industrial
units, and in 1975 there was another
round of nationalization of rather small
agro-processing activities. The sudden
shift towards nationalization of private
sector industrial assets shattered private
sector confidence, At the same time
there was also a great acceleration in
direct investment by the public sector in
setting up new industries ranging from

basic manufacture of steel to the pro-

duction of garments and bread. This

left the public sector to carry the entire
burden of industrialization virtually
alone.

The Industnial Policy Statement (IPS)
issued in 1984 attached high priority to
the development of steel based engi-
neering goods, agro-based industries for
the processing of agricuftural surpluses
for the home and export markets, de-
fence-oriented industries, fertilizer, basic
chemicals, electronics and minerai-based
industries. The IPS akso laid special em-
phasis on providing gainful employment
through accelerated industrial develop-
ment and balanced regional growth
through various fiscal and monetary in-
centives.

The new Industrial Policy Package for-
mulated by the Government in 1989 was
in the context of ts various commitments
to the nation. The emphasis was on the
following:
¢ Provision of physical and socal infra-

structure faalities in the industrial es-

tates as well as backward ar.as.

° Development of key industries viz. bio-
technology, fibre optics, solar energy
equipment, computers and software,
other electronic equipment and fertil-
wzers.

© (Creation of employment opportuni-
ties by encouraging labour intensive
projects as well as small-s-ale indus-
tries.

° Balarxed regional growth through
dispersal of industries in the less de-
veloped areas.
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SALIENT FEATURES OF
PRESENT INDUSTR'AL
pPoOLICY

Realizing the importance of involv-
ing the private sector in the speedy
industrial development of the country,
measures have recently been taken for
deregulation of the economy. Rules
governing foreign currency were re-
laxed and steps have been taken to
privatize the national industrial units.
All the areas which were previously
held by the Govemnment to install, op-
erate and manage the industrial units
have been left open for the private
sector.

As a sequel to the new policy initia-
tives, new objectives were identified
and urgent steps taken to achieve
them.

The present industrial policy aims at
attammg the following objectives:

© Self-reliance
° Development of value-added ex-

ports
° Development of skills which help in

improving efficiency, productivity,
and quality
° Encouragement of labour intensive
industries
° Development of infrastructure fa-
cilities with active cooperation of
the private sector
Increasing power generation capac-
ity in the country to eliminate exist-
ing power shortage and to provide
additional capacity for ensuring un-
restricted growth of industrial, agri-
cultural, commercial and domestic
consumers
° Dispersal of industries in the back-
ward and rural areas.

In order to spread the fruits of pros-
perity and to provide employment op-
portunities for the rural masses in the
non-farming sector, the Government
has provided a set of incentives %o in-
dustrialists to attract them to invest in
the rural areas.

The Government has come to the
conclusion that it should not run indus-
tnal units or undertake trading activi-
ties. it should better concentrate on the
provision of infrastructure and other
services required for industrial devel-
opment. For this purpose, steps are be-
ing taken to hand over public sector

units to the private entrepreneurs for
efficient management. for instance,
privatization in a phased programme
of WAPDA'’s thermal power plants and
Area Electricty.

The Government has set up the Na-
tional Investment Council (NIQ under
the chairmanship of the Pnme Minister,
which replaced the industral Promo-
tion Board earlier constituted. This
Coundil is in charge of investment mat-
ters in all sectors and is the highest
policy and coordination-making forum
both for foreign and local investment.
It meets periodically to review the scale
and nature of private investment in the
country and consider incentives and
schemes to accelerate the pace of in-
vestment, particularly foreign invest-
ment in value added industries and
other key sectors of the economy. The
Pakistan Iinvestment Board (PIB) is its
Secretariat.

The Government has also estab-
lished the PIB under the Chairmanship
of the Minister for industries. The
Terms of Reference of the Board in-
dude the following:

to take steps for image building of

Pakistan as a safe and attractive

place for investment;

° to make policy recommendations to
the Government and to take all nec-
essary steps aimed at generation of
investment locally and from abroad;
to provide in appropriate manner
efficient and effective services to
prospective investors at home and
abroad.

The Board is a part of the Ministry
of Industries but it has an independent
and autonomous status.

THE NATIONAL SCIENCE
AND TECHNOLOGY POLICY

The Government of Pakistan formu-
lated a comprehensive National Sa-
ence and Technology Policy in 1984.
This policy dccument provides broad
guidelines fur remedying the deficien-
cies and speedily building up adequate
S&T capabilrty in the nation. It outlines
the main aims and objectives of the
science and technology policy, defines
the major priorities, and indicates the
measures necessary for the full utihza-

tion of saence and technology as a
productive force. An Action Plan has
also been prepared to put the policy
proposals into effect.

Some of the main features of the
policy proposals are:

° the S&T system will be restructured
to fill the existing gaps in the formu-
lation, implementation and evalu-
ation of coordinated action plans
based on S&T policy:

° greater autonomy and intellectual
freedom will be aliowed to S&T or-
ganizations and workers to provide
full scope for the creative faculties
of the best minds in science;

¢ R&D centres will be created in indus-
try for achieving increased produc-
tivity and improved quality of
products;

° requisite S&T structures will be set
up at the provindal and local gov-
ernment levels in order to ensure
maximum participation and direct
involvement of the people at large
in the evaluation and application of
site-spedific technologies;

° working conditions of sdentists will
be improved and they will be given
a career structure commensurate
vith their intellectual attainments;

° international cooperation in S&T
fields will be promoted in order to
break the isolation of Pakistani sci-
entists with regard to the acquisi-
tion of technology from the active
centres of research in the world;

° steps will be taken to achieve
greater self-reliance in the develop-
ment of technological capability as
an integral part of the national
strategy for self-reliant growth;

° an effective process of account-
ability at all levels will be evolved in
order to ensure that the nation gets
a satisfactory return on its S&T in-
vestment in terms of greater insight
into national problems and im-
proved technologies for their solu-
tion.

HIGHLIGHTS OF PRO-
POSED NATIONAL TECH-
NOLOGY POLICY

The Ministry of Science and Tech-
nology has formulated a National
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Technology Policy. It has been submit-
ted to the Government for approval.
The National Technology Policy was ap-
proved in Novemnber 1993 and is under
implementation along with the NTP.
The Govermment has also approved the
Technology Development Action Plan
(TDAP}. The National Technology Pol-
icy envisages that Pakistan would join
the world economic community as a
member of the group of Newly indus-
trialized Countries before the current
century doses. The goal of the National
Technology Policy is to help attain this
vision by promoting the best use of
infernational and indigenous technol-
ogy in various sectors of the economy
and thereby accelerating economic
growth and improving the quality of
life of 2l Pakistanis.

The National Technology Policy re-
alizes that sustainable economic pros-
perity necessitates well-directed
investment in the nurturing of a tech-
nological capability which can meet
current and future demands of indu:-
try. The Policy aims that Pakistan would
initially be an intelligent consumer of
international technology, but by the
end of the century it would be ex-
pected to become a contributor to the
international stock of technology. The
National Technology Policy aims to af-
fect all institutions engaged in acquir-
ing, diffusing and upgrading
technology and in developing technical
human capital.

There are four main objectives of
the Policy:

i. Bridge the gap between the
best local and the best inter-
national practices in industrial
technology:

Attaining the state-of-the-art in pro-
duction technology in certain key indus-
trial armas is necessary if Pakistan is to
ccmpete internationally. losing this gap
depends upon the formulation of poli-
cies promoting exports, direct foreign in-
vestment, quality assurance, and
purchase of the best technologies and

capital goods.

#. Sridge the gap between the best
and sub-standerd local practices
in industrisl technology:

Narrowing this gap will inadease
competitive pressures on leading firms
to improve productivity in order to stay
in the lead. Gosing this gap provides
the strongest motivation for firms to
continually strive for the acquisition of
improved technology. In Pakistan, this
intarmal gap is known to be large.
There is scope for significant improve-
ments in technology information dis-
semination and industrial extension.

improvement and development of
technology is crucial to keep abreast of,
and ultimately to contribute to, tech-
nological innovation. A primary fea-
ture of the science and technology
system in Pakistan is its orientation to-
ward farmland unproductive - rather
than commerzial — ;esearch and devel-
opment. Other problematic issues are
the negligible private sector role in
R&D, high administrative overheads in
government R&D institutes, and the
absence of linkages between compo-
nents of the R&D system. A strong part-
nership between the research
community and the productive sectors
of the economy is required to correct
these trends.

iv. Technical manpower develop-
ment

it is those sodeties that have in-
vested in the skills of their people that
are today giobal economic leaders. In
the decades to come, as industry be-
comes more knowledge intensive, the
return on investment in technical man-
power development will increase. In
Pakistan, human capital must be deve!l-
oped through proper education and
formal and informal training.

A sound policy in any sector has to
bear full relevance to the prevailing
conditions of society at large and it can
be deemed to be successful only if and
as long as it meets the challenges of the
times. Since rapid change is a charac-
teristic feature of the present age, a
technology policy can prove purposeful
only if itis dynamic and fiexible enough

to respond appropriately to the re-
quirements of changing conditions. Pe-
nodical in-depth evaluation of the
proposed technology policy and pro-
grammes would, therefore, be abso-
lutely necessary, and, since
development plans of the country are
formulated on a five-year basis, such
reviews should logically be synchro-
nized with development plan prepara-
tions.

MINISTRY OF SCIENCE
AND TECHNOLOGY

The forerunner of the present Min-
istry of Scence and Technology was
created in 1964 as the Sdentific and
Technology Research Division under
the direct charge of the President of
Pakistan. In 1969, the S&T Division was
attached to the Ministry of Education
which was renamed as the Ministry of
Education and Scientific Research. Sub-
sequently, in recognition of the impor-
tance of Scdence and Technology in
overall national development, an inde-
pendent Ministry of Science and Tech-
nology was created in 1972. With this
reorganization, some research councils
and scientific organizations, which
were functioning under other Minis-
tries, were also transferred to the
charge of the Ministry of Science and
Technology. While organizations such
as PAEC and SUPARCO were taken
away.

The following S&T Organizations
are working under the administrative
control of the Ministry of Science and
Technology.

° Pakistan Council for Science & Tech-
nology
° Pakistan Science Foundation
- Pakistan Scientific & Technologi-
cal information Centre and its
Sub-centres in provinces
- Pakistan Museum of Natural His-
tory
° pPakistan Medical Research Council
- Medical Research Centres lo-
cated in various medical colleges
and National institute of Health
° Pakistan Council of Scientific & In-
dustrial Research

- Multi-functional PCSIR Laborato-

ries, Lahore, Karachi and Peshawar
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National Physical & Standards
laboratory, slamabad
- Pak Swiss Training Centre, Karachi
- Leather Research Centre, Karachi
- Fuel Research Centre, Karachi
- PCSIR Nudleus Office, Quetta
- Solar Energy Centre, Hyderabad
- Scentific & Technological Devel-
apment Corporation Pakistan - a
subsidiary of PCSIR
° Pakistan Councl of Research in Water
Resources
- Drainage & Redamation Institute
of Pakistan, Tandojam
- Pakistan Decertification & Moni-
toring Unit, Bahawalpur
- Water Resources Researnch Centres
- National Doasmentation and Li-
brary Information Service (NAD-
LIN) in Water Resources Sector
© Council for Works and Housing Re-
search
- National Building Research Insti-
tute, Karachi
° Pakistan Council for Appropriate
Technology
- Four sub-centres in the provinces
° National Institute of Electronics
° National Institute of Silicon Technol-
ogy
© National Institute of Oceanography
° National institute of Power
° National Centre for Technology
Transfer

RESEARCH AND DEVELOP-
MENT IN THE COUNTRY

When Pakistan gained independence
in 1947, it inherited an aimost negligible
infrastructure for imparting science or
for conducting research. Almost all the
universities and research organizations
established by the British remained in the
Indian territory. Pakistan had to start vir-
tually from scratch.

In the first 20 years, that is 1947 to
1967, a number of R&D institutes were
established including PCSIR, PAEC, SU-
PARCO, DESTO, PARC, etc. During the
period 1967-88, further progress was
made in the development of science and
tecnnology as the number of R&D insti-
tutions grew from 75 in 1967 to 166 in
1988.

Almost 33 per cent of the R&D or-
ganizations are in the agricultural sector.

in the field of education, there are 22
universities, this incdludes four engi-
neerng universities, one private medi-
cal university, three fully-fledged
agricultural universities and nine cen-
tres of excellence. The existing infra-
structure in most of the universities as
we!l as centres of excellence is too
weak to Garry out productive research.

STANDARD AND TESTING
INSTITUTES

Metrology, Standards, Testing and
Quality System (MSTQ) s a key instru-

worst performing Pakistani firms,
thereby raising average productivity The
present system may be adequate to meet
the level of industrial demand today, the
weaknesses will begin to show as policy
changes encourage more competition
and greater export orientation. Each
product should meet the stringent qual-
ity requirements of the export markets.
A number of institutions are working
in the country in the area of scentific
testing, quality control and standards
services, namely:
° National Physical and Standards Labo-
ratory (NPSL)
Pakistan Standards Institute (P%)
Pak-Swiss Training Centre (PSTQ
Central Testing Laboratories (CTL)
Pakistan Industrial and Technical Ad-
visory Centre (PITAQ
° Metal Industry Research Develop-
ment Centre (MIRDQ
° Ppakistan Cournil of Scientific and In-
dustrial Research (PCSIR)
© Provincial Testing Laboratories
° Pakistan Cotton Committee Labora-
tories, etc.

© 0o o o

DEVELOPMENT OF S&T
MANPOWER IN HIGH-TECH
FIELDS

Trained scientists, technicians and
skilled workers constitute invaluable
national resources, which is of vital im-
portance to the successful application
of modern science and technology to
the development process. This national
resource must, therefore, be produced

according to the requirements of na-
tional development, and has to be
carefully planned in order to ensure
sufficient availability of the requisite
manpowver for each sector of economic
development.

The slow advancement cf science
and technology in Pakistan has been
mainly due to the shortage of ade-
quately qualified skilled manpower. To
overcome this deficiency, in September
1985, the Ministry of SCence and Tech-
nology launched a programme for the
development of S&T manpower in high
technology fields. The main objectives
of the programme are:

to aeate a aitical mass of highly

qualified sdentific and technical

manpower in new and emerging
technologies;

© toimprove the R&D potential of the
research institutions and the train-
ing potential of the universities;

° to provide highly trained manpower
for the industrial sector (public as
well as private).

Under this programme, scholar-
ships are awarded to young scientist
engineers and doctors to pursue post-
graduate studies leading to
MS/M_Phil/Ph.D degree in selected
high-tech fields such as lasers, fibre op-
tics, genetic engineering and biotech-
nology, oceanography, material
science, computers, nuclear science and
engineering, etc.

Another serious weakness of the
R&D system in Pakistan is the dearth of
trained and competent technical ad-
ministrators to manage S&T pro-
grammes anrd projects. In Pakistan,
there is no systematic tr2ining pro-
gramme in S&T management. Persons
working in S&T establishment do not
undergo any formal training.

Administrators of S&T establishments
must possess not only technological com
petence and administrative skills but
also a clear vision and keen awareness
of the large aims of society and its ca-
pacity to respond to rapid change. The
senior officers and administrators of
S&T institutions need to be trained in
modern management techniques, es-
pecially applicable to S&T institutions,
to enable them to organize the work
programme of their institutions in ac-
cordance with the latest concepts and

TIES Newsletter No. 52

31




techniques on efficient lines.

The senior research ofiicers also
need training in project formulation,
implementation and management,
technology transfer and development,
market surveys and systems analysis.
The personnel freshly recruited and
those already working in R&5 institu-
tions should be given courses on the
latest knowledge, research techniques
and methodology for upgrading their
skills. Besides, such training pro-
grammes are needed to familiarize
them with the govemnment’s S&T policy
and development programmes, re-
search management and use of com-
puters and mathematic skills.

CONCLUSION

A number of steps have been taken
by the Government of Pakistan to lib-
eralize the economy which could fadili-
tate transfer and development of
modern technology. The recently is-
sued investment guidelines and the ap-
proval of the National Technology
Policy would accelerate the process. It
will now all depend on the infrastruc-
ture created so far how it would re-
spond to the needs and demands of the
industrial enterprises. At this stage,
there is a need to develop an effective
mechanism for coordinating and moni-
toring all the technology promotion

and development programmes.

In Pakistan, little efforts have been
made so far towards technological
forecasting. There is no organization in
the country, neither in the public nor in
the private sector, neither at the
macro- nor micro level, neither at the
national nor at the sectoral level, which
is performing this function. Perhaps its
need was not felt. But in the present
environment of industrialization, it is
the need of the day. Itis hoped that the
policy makers will realize the impor-
tance of such an agency, and take ap-
propriate steps to set up an institute of
technology monitoring, as:essment
and forecasting.
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