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INTRODUCTION
The twin concepts of technology transfer and
development are nothing new to
many third world nations. Since the middle of the
twentieth century, many of
these nations [FN1] have been engaged in intense,
varied efforts to import
the developed technologies of the northern
industrialized countries and bridge
the tremendous economic gap between the north and
the south. These efforts
have met with relatively little success.
In recent years the demand for technology to

enhance development has come
from another source as well: the nations of East
Europe. [FN2] As these
countries began the struggle to reform themselves
economically and politically
in the late 1980s, they found that they lagged far
behind the rest of the
industrialized world technologically, and concluded
that importing technology
from the West was crucial to their reform efforts.
[FN3]
The critical issue now for these European
nations--and for the world--is to
learn from the failure of attempted technology
transfers to the third world so
that the nations of East Europe will successfully be
able to attract modern
technology, absorb imported technology, and
transform themselves into modern
economic powers. [FN4]
Section I of this Recent Development will provide
a general overview of the
technology transfer process, including explanations
of the key *210 terms and
concepts involved in that process. Section II will
review the third world
experience with transfers of technology and explain
why that experience did
not result in the hoped for technological
transformation. Section III will
discuss the past and present situation of the East
European nations and
suggest what those nations can learn from past
technology transfer experiences
so that they may be more successful in their
technological development.
I. THE TECHNOLOGY TRANSFER
PROCESS
A. Definitions
1. Technology

There is no general agreement on exactly what
constitutes technology or how
technology should be defined. [FN5] The United
Nations, in a document
designed to help countries plan their technological
development, has adopted a
very broad view of technology, referring to it as "a
combination of equipment
and knowledge." [FN6] Other commentators, after
acknowledging the ambiguity
of technology and the fruitlessness of trying to
define it with specificity,
have settled on a more functional description. For
example, some refer to
technology as the systematic application of
scientific or other organized
knowledge into practical tasks. [FN7] The developed
countries appear to have
adopted this functional definition. The
Organization for Economic
Co-Operation and Development ("OECD"), which
includes many of the developed
nations of the *211 world, [FN8] proposed that
"technology means the
systematic knowledge for the manufacture of a
product, for the application of
a process or for the rendering of a service,
including any integrally
associated managerial and marketing techniques."
[FN9]
Defining technology functionally adds an element
of subjectivity. If "
technology is, in fact, the use of scientific
knowledge by a given society at
a given moment to resolve concrete problems facing
its development ...,"
[FN10] then what constitutes technology will vary
with the culture and with
the level of development.
For purposes of this Recent Development, a working
definition of technology
will be adopted which incorporates both the broad
and the functional
definitions. Technology will be considered

anything, tangible or intangible,
that could contribute to the economic, industrial,
or cultural development of
a country, whether or not that technology is
presently available to the
country.
2. Technology Transfer
Authorities have had similar difficulties defining
"technology transfer."
There has been a general consensus that any workable
definition of technology
transfer must be functional rather than formal;
however the specific
definitions have varied. One scholar defined it as
"the process by which
science and technology are diffused throughout human
activity." [FN11]
Another labeled it "the transmission of know-how to
suit local conditions...."
[FN12] Nevertheless, both authors were careful to
point out that the
transfer of technology requires a functional
component--in order for there to
be a true transfer of technology, there must be
effective absorption of the
transferred technology by the recipient *212
country. [FN13] Another
commentator elaborated, "the important factor in
defining technology transfer
is that the recipient acquires the capability to
manufacture itself a product
whose quality is comparable to that manufactured by
the technology supplier."
[FN14]
Thus there is no consensus on the definition of
"technology transfer."
Although discussed in the United Nations for years,
there has not yet been any
formal agreement within that body. [FN15]
B. Forms and Methods of Transferring
Technology
It is widely acknowledged that most technology

transfers take place through
investment contracts with transnational corporations
("TNCs") [FN16]
headquartered in developed countries [FN17] since
TNCs are the sources of
most of the world's technology. [FN18]
Although the TNCs' position of control in the
world's technology market has
often been criticized, [FN19] it is not likely to
change. TNCs are able to
retain their control over the world's technology
supply since they conduct
virtually all of the world's research and
development ("R & D"). [FN20] Of
all the R & D projects begun, it is estimated that
as few as *213 twelve
percent result in commercial success. [FN21] The
established, financially
secure TNCs are uniquely able to raise the capital
and commercially endure the
risk of conducting R & D to support these projects.
[FN22] Finally, TNCs are
the world's experts at applying science and
technology to production and
marketing. [FN23]
1. Forms in Which Technology May Be
Transferred
Technology is primarily transferred in three
forms. [FN24] First, it can be
transferred via machinery or other intermediate
goods. [FN25] This is normally
adequate for manufacturing purposes where the nature
of the technology is not
complex and where no proprietary techniques or
processes are involved. [FN26]
Technology can also be transferred through
individual experts. Although
this technique is employed relatively often, it
normally goes unpublicized.
[FN27] Transferring technology via a competent
expert has the advantage of
cost-savings to the recipient, but it is generally
suitable only for small and

medium-sized projects where the technology is simple
and unpatented. [FN28]
Finally, technology can be transferred through
technical know-how, patented
or unpatented, or other information subject to
proprietary rights. [FN29]
2. Methods of Transferring Technology
a. Direct foreign investment
The traditional method of transferring technology
has been through
investment in wholly owned and controlled
subsidiaries. [FN30] Not
surprisingly, *214 this is the form of transfer that
TNCs favor. TNCs invest
in developing markets in order "to protect the
existing market, to create new
markets, to bypass prohibitive barriers and import
restrictions, to take
advantage of cheap labor and skills, and to discover
or protect raw
materials." [FN31] These interests can best be
fulfilled by retaining
ownership and control of the technology transferred
to a foreign market
incident to an investment in that market. Actually
transferring the
production technology to the foreign country would
simply create unnecessary
and unwanted competition and diminish profitability.
[FN32]
b. Turn-key packages
Transfers of technology in the 1970s were often in
the form of complete
packages. The supplier provided machinery,
buildings, management expertise,
and production plans. Thus the name
"turn-key"--all the recipient had to do
was walk up to the plant and turn the key. TNCs
sold the entire technology
package, giving the developing countries no

opportunity to select only the
parts of that package that they actually needed.
[FN33]
c. Technology license agreements
Licensing covers the broad spectrum of permissions
that are granted for the
use of patents, technology, and trademarks. [FN34]
Of the various methods of
transferring technology internationally, licensing
is the most versatile. It
offers flexibility in technology choice and an
opportunity for the source and
the receiving institution to negotiate. [FN35]
Technology license agreements
also enable a foreign licensor to reap profits from
the transfer of technology
without risking capital in a sometimes volatile
foreign market.
International license agreements may be divided
into the following general
categories:
1. Patent Licenses: Patent licenses are
generally used for a specific
process or method of manufacture.
*215 2. Know-How Agreements: [FN36] Such
agreements often cover
information that may be classified and therefore
difficult to obtain
otherwise.
3. Technical Assistance Agreements: These
agreements involve the supply
of scientific and engineering assistance, training,
and management assistance.
[FN37]
d. Joint ventures
Joint ventures are long-term relationships
involving the pooling of assets,
joint management, profit and risk sharing, joint
marketing, servicing, and
production. [FN38] In a typical agreement,
technology is transferred

primarily through technical liaisons, training, and
continuing operational
support. Perhaps most valuable, the transferring
firm generally provides the
recipient with on-going technical changes as they
are developed during the
life of the agreement. [FN39] Foreign investors
have recently become
increasingly willing to participate in joint
ventures and partnerships with
firms in developing countries, so long as the
majority of the equitable
ownership remains in the hands of the TNC.
e. Purchase of equipment
The outright purchase of equipment is one of the
dominant methods of
transferring technology. These purchases occur
continuously; buyers make
initial capital investments and then pay for the
maintenance and upgrade of
the purchased technology. [FN40]
f. Management contracts
Employment of foreign experts usually involves
management contracts.
Depending on employer's needs, experts demonstrate
the machine operations,
production processes, and other more technical *216
operations. Technology
transferred through this method is normally in the
form of know-how. [FN41]
g. International organizations
A growing number of international organizations
now exists to facilitate
technology transfer. For example, the United
Nations Conference on Trade and
Development ("UNCTAD") was established to help deal
with the problems caused
by the technological gap that existed among member
states of the United
Nations. [FN42] UNCTAD summarized its general

guidelines in a joint
declaration drafted by the developing countries in
the General Assembly in
1983. The major functions of UNCTAD were: to
promote international trade
between countries at different stages of
development; and to formulate
principles and policies on international trade and
related problems of
economic development. [FN43]
UNCTAD has assumed an active role in promoting the
transfer of technology
from developed to developing countries. [FN44] It
has conducted a number of
studies not only outlining the problem of
technological disparity among
nations, but also recommending particular strategies
for alleviating the
problem. [FN45] UNCTAD has now been given a direct
mandate by the General
Assembly to "exam ine and recommend modalities
for favorable access to,
and transfer of ... technologies, in particular to
developing countries,
including on concessional and preferential terms."
[FN46]
Another international organization established to
promote transfers of
technology is the Advisory Service on Transfer and
Development of Technology
("ASTT"). The ASTT was established in 1976 within
UNCTAD's Transfer of
Technology Division [FN47] to provide advice,
technical *217 assistance, and
operational assistance to developing countries on
the transfer and development
of technology. [FN48]
h. Government aid
Technical assistance is also provided by
governments of developed countries.
The most significant sources of this assistance
are technical cooperation

grants, the major components of which are technical
assistance [FN49] and
fellowships for students. [FN50] Such assistance
has increased in recent
years but is relatively insignificant when compared
to the transfer potential
of TNCs.
II. THE EXPERIENCE OF THE THIRD WORLD WITH
TRANSFERS OF TECHNOLOGY
A. Background
Development has always been a top priority for
third world nations,
especially for those countries that gained their
independence around the 1950s
and that immediately found themselves far behind the
industrialized world
technologically. [FN51] Although there were
different opinions as to how
large the technological gap between the third world
and the developed
countries was and whether it was growing or
shrinking, [FN52] there was
general agreement that a serious technological gap
existed. [FN53]
There was also a general consensus that outside
technology was essential for
development: "The assumption of almost all the
proponents *218 of the
transfer of technology is that such transfer is a
prerequisite, even an
imperative, for desirable economic and social
development." [FN54] On
several occasions UNCTAD has recognized the
interdependence of technological
change and economic development, [FN55] and has even
conducted a study
detailing the relationship between economic and
technological growth of the
developing nations. [FN56]
It is not surprising, then, that many third world
nations sought to acquire
technology as early as the 1950s. However, the

transfer process did not
proceed as smoothly as they had planned or lead to
the desired result.
Developing countries viewed foreign investment and
the accompanying transfer
of technology as a means of rapid economic
transformation. [FN57]
The third world's frenetic attitude toward
technology transfer resulted in
the countries falling victim to a sort of
"technological colonialism." [FN58]
Taking advantage of the third world's desperation,
TNCs drew up largely
one-sided transfer agreements. For example, these
agreements often linked
the transfer of technology to the right to build,
operate, and maintain the
manufacturing plants. [FN59] Suffering from a lack
of information about the
technology and about the transfer process, many
third world nations accepted
these agreements. Consequently, little technology
was actually transferred
to the developing countries, and those countries
failed to develop an
indigenous technological capacity. [FN60]
Following this first wave of foreign investment,
there was also *219
widespread criticism in the third world that the
existing development policies
had failed both to create a sizeable number of new
jobs [FN61] and to raise
the standard of living. [FN62]
B. The New International
Economic Order
The developing nations turned to the United
Nations when they recognized
that existing mechanisms transferring technology had
failed to achieve
development and that existing technological
relations needed restructuring.
In 1974 the General Assembly approved a Declaration
and Programme of Action on

the Establishment of a New International Economic
Order ("NIEO"). [FN63] The
NIEO was intended to eliminate the economic
dependence of developing
countries, promote their accelerated development
based on the principle of
self-reliance, and introduce appropriate
institutional changes for the global
management of world resources. [FN64]
The transfer of technology was an integral part of
the NIEO scheme. The
resolution provided that one of the fundamental
tenants of the NIEO involve
"access to the achievements of modern science and
technology, and promoting
the transfer of technology and the creation of
indigenous technology." [FN65]
The proponents of the NIEO maintained that there
was to be a right of access
to technology through an appropriate legal regime.
[FN66] Although the
architects of the NIEO agreed that most of the
technology developed by TNCs
had been developed for use in northern, developed
countries and therefore
would not be of much use to the third world in its
present form, developing
nations countered with a demand that appropriate
technology be developed
without regard to profits. [FN67]
The industrialized nations of the north never
accepted the underlying
premises of the call for a NIEO. The United States
simply stated that "the
best thing northern governments could do for the
third world is to *220
establish stable, continuous growth in their own,
northern economies." [FN68]
The United States was also unwilling to abandon
enforcement of its patent
laws [FN69] or to expand its controls on corporate
activities outside U.S.
territory. [FN70] The position of the United States
in discussions with the

developing nations continued to emphasize the
importance of contractual trade
relations, leaving the parties free to negotiate the
provisions. [FN71]
TNCs generally shared the northern countries' lack
of enthusiasm over the
NIEO. TNCs have gone further, however, and argued
that regulating and
directing the international transfer of technology
will actually slow the
technological development of underdeveloped nations
by deterring TNCs from
investing abroad: "[I]t could result in loss of
control leading to loss of
competitive position and negative global impacts on
their trademark." [FN72]
Only two years after the United Nations' call for
a NIEO, the proposal
appeared dead. The United Nations Secretariat
reported that the greatest
hope for third world development in 1976 was a
recovery in developed nations'
economies. [FN73] As one commentator remarked, "The
Secretariat's views
should be read as saying that very little had
happened by 1976 to make third
world governments hopeful." [FN74] Because few
north-south disagreements
disappeared after 1974 and little substantive debate
on north-south matters
occurred between governments, the south had no
option but to adapt its
positions to meet northern concerns. [FN75]
C. Third World Alternatives to the Transfer of
Technology Through a NIEO
With the collapse of the NIEO [FN76] the
developing nations ceased to deal
with the issue of technology transfer as a unified,
concerted coalition. *221
Although most states fell back on the conventional
methods of acquiring
technology, various developing nations continued to
work to promote a more

favorable national and international legal setting
for transfers of
technology.
1. Attempts at Revising the International Legal
Scheme
Other attempts at enacting international legal
schemes to regulate the
international transfer of technology are directed
both within the structures
of the United Nations and through national activity.
The most significant
attempt was the International Code of Conduct on the
Transfer of Technology
("the Code") drafted by the United Nations. In
1977 the General Assembly
decided to convene a Conference on the Code [FN77]
to negotiate "all measures
necessary for its adoption." [FN78] To the
developing countries, the
critical sections of the Code are those which
encourage technology transfer
(Chapter I, sec. 2.1(iii)) and promote arrangements
for transferring only what
the receiving country needs (Chapter I, sec.
2.1(viii)). According to its
own terms, the Code is applicable to all countries
(Chapter I, sec. 2.2(i)).
[FN79]
However the United Nations failed to reach
agreement on a number of key
provisions of the Code. A majority of member
states never agreed on Chapter
IV, which demands that parties avoid specific
practices related to technology
transfer transactions. Furthermore, there is no
agreement on applicable law
and dispute settlement or even on the definition and
the underlying concept of
the term "international transfer of technology
transactions." [FN80] Given
the length of time that the Code has been under
consideration and the
fundamental nature of some of the provisions that

have still not been agreed
upon, it may never be given effect by the General
Assembly. Even if the
General Assembly does vote favorably on the Code,
there is little reason to
believe it will fare any better than the NIEO.
Some developing countries have also advocated
revising the international law
on patents, which is currently embodied in the Paris
Convention of 1833. The
Convention defines certain rights that holders of
*222 industrial property
have within signatory countries. [FN81] Third world
countries contend that
the present patent system limits their access to
technology crucial to their
development. [FN82] Instead they propose less
protective international
standards with which national laws should comply.
[FN83]
2. Nationalization of Property Already Within Third
World Borders
Frustrated at what they perceived to be
technological colonialism and
excessive dependence on TNCs, a number of developing
countries have
nationalized foreign-owned industrial property
within their territory. [FN84]
The media now reports that there are fears that
these countries will be
unable to handle their debts and will eventually
default on them. [FN85]
3. Unilateral Regulation of Technology Transfers
Unsatisfied with the conditions of technology
transfer agreements between
TNCs and recipient firms within their territory,
some developing nations have
begun to oversee and regulate the import of
technology. [FN86] Regulation is
accomplished via legislation requiring registration
of all international

agreements contemplating transfer of technology.
The government can then
examine the agreements and determine whether it
feels that they are in the
developmental interest of the industry. [FN87]
D. Difficulties the Third World Has Experienced with
International Transfers
of
Technology
1. First World Resistance to New International Legal
Systems
Although their support is not essential for
passage of the International
Code of Conduct by the General Assembly, developed
countries have consistently
maintained that transfer of technology and
development of indigenous
technology should be the result of transactions
among parties *223 with
minimal governmental interference. [FN88] The
developed countries simply
reiterate their goal of ensuring "stable continuous
growth" in their own
economies. [FN89]
Northern industrialized nations have also been
unwilling even to negotiate
on modifying the international patent system or
putting controls on the
external activities of their TNCs. [FN90]
2. Lack of a Developed Infrastructure and Market
The third world had difficulties successfully
transferring technology
through the more traditional mechanisms as well.
One of their problems was
that many of these countries lack an infrastructure
and internal market
capable of absorbing and sustaining developed
technology. Developing
countries often lack a strong technological
infrastructure, i.e., the "support

systems" that are necessary for the specific
technology to function
effectively. These support systems include
hardware, technological
education, the level of process technologies in the
receiving firms, the
capability to perform R & D work, and the ability to
maintain technology and
organizational infrastructure. [FN91]
The supporting infrastructures found in the
receiving firms and countries
must be generally adapted to those of the supplying
firm if the receiving
firms want to be in a position to absorb and take
full advantage of
transferred technology. Otherwise, the receiving
firm will remain dependent
on the supplying firm for its support needs. [FN92]
Of particular concern is the shortage of human
resources. The lack of
education, and therefore the lack of skilled labor,
in many third world
nations has been widely recognized as a major
impediment to the industrial
development of those countries. [FN93] The
inability of laborers to
"substitute human skills for machine capabilities"
has been criticized as
limiting technology development and increasing
capital costs. [FN94]
Even if the receiving firm is able to absorb and
take full advantage of *224
the transferred technology, it may not be able to
find a market for its goods:
The capacity of a technology recipient to
participate in international
trade is considerably circumscribed because of
several circumstances: where
it lacks sufficient diversity in resource endowment
to permit alteration of
production sectors in response to changes in
relative prices; where poor

educational standards do not permit the easy
transfer of labor from one sector
to another; and where capital is limited to
role-specific, fixed investments.
[FN95]
Participation in international trade is necessary in
order for the recipient
to use its new technology to the fullest extent,
because "the markets in
developing countries are often not sufficiently
developed to support high
scale production." [FN96]
3. Inappropriate Technology
One of the consistent problems that third world
nations have faced in
successfully importing technology is that the
technology acquired from
developed nations is ill-suited to the third world's
needs: "Technology is
not usually produced directly for sale." [FN97] It
is therefore not normally
developed for use in the third world. [FN98] The
small technology markets in
developing countries and the limited profit-making
opportunities they offer
discourages technology exporters from adapting their
technology to meet the
particular circumstances of developing countries.
Instead, corporations will
offer the same technology that they sell in
developed countries. [FN99]
Developing nations are also often unable to
discern their technology needs.
Recipients normally choose technology based on
imperfect information. The
breadth of choices is often so overwhelming that the
recipient is unaware of
the full range of alternatives. [FN100] This
problem has become known as the
"information paradox." The idea is that when *225
someone is looking to
acquire technology, he is ignorant of exactly what

he is getting, otherwise
there would be no need to acquire it. This paradox
reveals that in transfer
agreements there is always an element of
suboptimality of information, which
often leads to inappropriate technology being
transferred. [FN101]
4. Packaging of Technology
One of the common forms of transferring technology
to third world nations is
in a "technology package." This package includes
not only machinery, but
also the building, management expertise, and
production plans. The purchaser
has no option of selecting only those facets of the
technology it believes it
needs. These packages often include outdated
technology or technology
irrelevant to the recipient's needs. [FN102]
5. Failure to Develop Indigenous Technological
Skills
By pursuing a "technology at any cost" strategy,
developing countries failed
to import technology at a rate that would allow them
to study the imported
information so as to develop internal sources of its
production:
The attempt by developing countries to leap
stages of development by the
importation of technology ... significantly in
advance of the technological
skills of the recipient economy will mean both that
the technology is
inexpertly utilized, and that the relevant expertise
is not given an
opportunity to develop. [FN103]
This failure has contributed to the underlying
problem--the technological
dependence of many third world nations. The
dependence is likely to continue
until those nations are able to increase their

ability to deal with and
develop technology. [FN104]
6. Weak Bargaining Positions, Monopolistic
Suppliers, and Technological
Obsolescence
The traditional economic and political weakness of
the developing countries
combined with the monopolistic controls TNCs have on
the *226 world's
technology has often led to the transfer of obsolete
technology. Third world
nations' weak bargaining position is not just a
factor of their economic and
political instability. They also lack the business
management and
negotiation skills that would enable them to bargain
more effectively. [FN105]
Developing countries may also have to deal with de
facto monopolistic
suppliers of technology. Because TNCs have no
legal obligation to work with
developing countries, many TNCs choose to focus on
developed markets. Third
world nations are then left in the position of
taking what they can get at the
terms they can get it. [FN106]
One of the results of the disadvantaged position
developing countries hold
when dealing with technology suppliers is the import
of obsolete technology.
Especially in direct foreign investments, TNCs often
merely import antiquated
technology, the usefulness of which is limited to
what is absolutely necessary
for a project. There are several reasons for this.
The TNC may not want to
create a new competitor or risk losing market share.
[FN107] Given the recent
wave of nationalizations and defaults, TNCs are also
wary of trusting their
best technologies to developing nations. [FN108]
Uncertainties and vagueness

in the laws of developing nations often justify this
distrust. [FN109]
7. Absence of a Technological Development Plan
The final reason cited for the difficulties that
third world nations have
had in developing technologically is that most of
them lack a coherent,
strategic plan for development: "The immediate
post-war or post-independence
period in the developing countries was marked by a
total absence of any policy
specifically dealing with technology." [FN110]
Although the last decade has
seen the developing countries enact laws and
regulations dealing with imports
of technology, the legislative policies have been
largely ad hoc and
uncoordinated in nature and have had *227 a short
term perspective. [FN111]
III. LESSONS THAT THE EAST EUROPEAN COUNTRIES CAN
LEARN FROM THE TECHNOLOGY
TRANSFER EXPERIENCES OF THE
THIRD WORLD
A. Past Transfers of Technology into
East Europe
Transfers of technology from the West have played
a significant role in East
Europe's economies since the early 1970s. [FN112]
The bulk of this technology
involved low R & D intensive industrial products,
which has been attributed to
a lack of industrial capacity in East Europe and to
political restrictions
placed by the West on exports to that region.
[FN113] According to one OECD
study, during the 1970s only 2.6% of transfers
involved high R & D intensive
goods, while over seventy-seven percent were low R &
D intensive. [FN114]
Imports of technology dropped off significantly in
the mid-1970s, however,
when the East European states experienced hard

currency constraints. [FN115]
The principal method of transfer was foreign trade
transactions with TNCs,
and especially the import of capital goods. Use of
this method has generally
been attributed to East European policy
considerations, aimed at avoiding
direct links with the West. [FN116] Another method
of transferring technology
is the so called "industrial cooperation agreement"
("ICA"), which the United
Nations Economic Commission for Europe ("ECE") has
defined as "a contractual
relationship ... established for the purpose of
complementary activities
relating to the supply of licenses and equipment,
development of new
technologies, the exchange of information of and the
use of those
technologies, production and marketing." [FN117]
The United Nations
estimated that some 1,500 ICAs existed by the end of
1983, [FN118] but noted
that ICAs still represented "a *228 marginal share
in East-West trade."
[FN119]
Although it was only possible to enter an Eastern
market through state-run
Foreign Trade Enterprises ("FTEs") specializing in a
particular product, there
was very little regulation of the type of technology
imported. [FN120] Nor
did these nations oversee organized development
programs. The result was a
great deal of waste, delay, and the acquisition of
inappropriate technology.
[FN121]
The different political and ideological aims and
values of the East and West
were also fundamentally incompatible, which impeded
the flow of technology.
The East was viewed by the West as alien and
subversive, and therefore any

transfers of technology took place in an atmosphere
of tension, animosity, and
mistrust. [FN122]
B. The Current Setting in the East
European Countries
When the iron curtain that shrouded the Eastern
bloc fell in the late 1980s,
the significant technology gap between the East and
the West was formally
recognized by the East. [FN123] Those countries
have never accounted for more
than about three percent of the total industrial
Western patent grants,
suggesting that the past decades of living under a
controlled economy had
failed to raise the technical level of East European
and Soviet commercial R &
D output. [FN124] The gap appears to have widened
during the 1970s and 1980s.
[FN125] OECD countries now spend approximately
three times more on R & D than
the East European nations; in terms of the share of
world trade, the ratio is
seven to one, and in terms of patenting abroad the
ratio is now twenty-seven
to one. [FN126]
By the mid-1980s the East European nations began
to experiment with new
forms of collaboration agreements with the aim of
acquiring technology from
the West. [FN127]
Firms based in the Western industrialized nations
also show a keen *229
interest in investing in the newly opened economies
of the former Eastern
bloc. [FN128] This interest is nothing new.
Investment by TNCs in the
Eastern bloc in the past had to be limited by FTEs
and Western governments
concerned about national security. [FN129] This
investment interest is based
on a number of factors. First, unlike in the third
world, there is an

abundance of skilled labor in East Europe. [FN130]
Second, the formerly
socialist countries have also already achieved at
least a modest level of
technical development, [FN131] and have a relatively
sound industrial
infrastructure. [FN132] Moreover, it appears that
these countries may have as
many or even more resources connected with the
scientific research process
than the industrialized West. [FN133] These factors
make it easier for TNCs
to transfer technology into a foreign country and
maintain it. The more
developed nature of the East European economies also
potentially provides TNCs
with more developed markets in which to sell the
products of the transferred
technology.
C. Suggestions for Improving the Transfer of
Technology to the East European
Countries
Any strategy for the transfer of technology must
focus on the Western TNCs.
The bulk of the world's technology remains in their
hands, and those firms are
left with almost unbridled discretion concerning its
transfer. [FN134]
Therefore, any attempt to formulate a technology
transfer policy that favors
the development of the receiving country must at the
same time remain
attractive to TNCs. [FN135]
*230 1. Transfers of Technology from the Point of
View of the TNC
To the TNC, technology is an intangible corporate
asset, [FN136] and
therefore will not be transferred unless there
appears to be a distinct
advantage to the firm: "For the producer,
technology is usually a costly but
essential instrument in economic competition for an
enterprise.... The

transfer of technology will therefore only take
place when the interests of
the enterprise so demand." [FN137] A firm will
generally look to invest
abroad for a number of reasons: to gain or keep a
market, to acquire factors
of production at a competitive price, to gain access
to regular supplies of
raw materials, and to maximize the use of assets
which may not have profitable
alternative uses. [FN138] Among the firms that have
invested in East Europe,
the most frequently cited considerations are: entry
to an Eastern market,
export promotion, expansion of their own production
capacity, access to low
cost, labor, and materials, and the use of the
Eastern country's R & D
potential. [FN139]
2. Attracting Investment
Acknowledging that most of the world's technology
is in the hands of TNCs
and that the bulk of that technology is transferred
through foreign investment
by those TNCs, the first step in a successful
technology transfer scheme must
be the attraction of foreign investment. [FN140]
Technology follows
investment. [FN141]
Foreign investment can be attracted through a wide
range of specific
policies adopted by potential recipient countries.
Host countries can
provide a variety of tax and financial subsidies to
foreign interests that
invest within their borders. [FN142] A country can
also attract investments
by projecting an appearance of stability and
reliability. [FN143]
Finally, a nation can enhance its image in the
eyes of investors
immeasurably by guaranteeing the protection of

foreign assets, tangible *231
as well as intangible. Following a wave of
nationalizations in third world
nations, combined with the outspoken position that
many of those nations have
taken denouncing the protection of patents,
investors are wary of any nation
that has not taken a firm position on the issue of
protection of foreign
assets. [FN144] By assuring investors that their
property will receive
protection comparable to that which it would receive
in their own country, the
host nation may remove the most significant barrier
to the transfer of
technology today. [FN145]
3. Government Regulation and Oversight of Technical
Development
Perhaps the single most significant factor in
successful technological
transformation is a comprehensive development plan
adopted and implemented by
the government of the recipient nation. [FN146]
Indeed, because the market
mechanism is apt to fail to provide a framework
within which technological
development can flourish, a comprehensive
development plan is an absolute
necessity for technical development. [FN147]
There are several ways in which the market may be
unable to deal with the
task of transforming the technological base of a
nation. Many effects of
technology on production are accompanied by powerful
"externalities" on other
parts of the economy. For example, in order for a
transformation in the
technology used in a steel plant to take place,
there must be coordination
with and parallel development of the means of
producing, transporting, and
using that steel. Development can be a very
interdependent process;

stagnation in one sector of the economy could hold
up development in other
parts. The market may also be wary of investing in
entirely new
technologies. [FN148]
Governments seeking to technologically transform
their nation must be
prepared to intervene at three points: the creation
of incentive structures
to induce enterprises to build up competence and
take on new and uncertain
technologies; the development of capabilities to
respond to *232 incentives
and the support of institutions to facilitate the
functioning of the market.
[FN149] Most importantly, it is the interaction of
these three factors that
determines technological dynamism. [FN150]
An example of an effective technology plan is the
one used by Japan to
reconstruct its devastated economy after World War
II. Immediately following
the war, Japan needed a way to identify beneficial
technology, acquire it on
favorable terms, and absorb it into its industry.
[FN151] To meet these needs
it enacted the Foreign Investment Law [FN152] and
the Foreign Exchange and
Foreign Trade Control Law. [FN153] These laws
basically created a Ministry to
oversee and regulate all technology transfer
agreements. Only those that
appeared to be in the interest of national
development were approved. [FN154]
The Ministry also regulated the internal
technological development of the
nation, ensuring that industry absorbed the imported
technology and developed
technological independence.
A centralized development plan also allows a
country to concentrate
resources on selected industries. Especially given
the financial constraints

of many nations, [FN155] focusing available
resources on developing select,
critical industries is important in aiding overall
development: "A primary
element in any attempt to achieve the technological
transformation of a
developing country must be the need to reduce its
dependence ... on primary
production." [FN156] Government intervention
should be highly selective,
aimed at promoting the growth of particular
industries whose development is
critical to the rest of the nation. [FN157] Those
budding industries should
receive special commercial protection until their
position in the market is
established. [FN158]
*233 This type of governmental oversight and
planning may be more than
beneficial--it may be essential, as General
Electric's ("G.E.") recent
experience in Hungary demonstrates. In 1989 G.E.
entered into a joint
venture with Tungsram, a Hungarian lighting company,
to make light bulbs in
Hungary. The venture, which G.E. kicked off by
investing $150 million into
Hungary, served as a case study for other Western
companies considering
investing in East Europe. By March of 1992 the
joint venture was losing
thirteen million dollars a year and G.E. announced a
ninety-day moratorium on
new investments in the venture. George Varga,
Tungsram's chief executive
officer, blamed the Hungarian government for the
venture's troubles. [FN159]
Hungary had been suffering from high inflation and
devaluing currency, and the
government responded with a tight monetary policy.
The government's actions
were attributed to a lack of communication with
industry and a lack of
understanding. G.E. has repeatedly tried to convey
its concerns to the

Hungarian government but its efforts have been
frustrated. [FN160]
Poland has also recently been criticized as
maintaining an atmosphere
unattractive to investors. At the Polish-American
Business Forum held in
March, 1992 in Warsaw, participants were virtually
unanimous in their opinion
that Poland is not encouraging investment.
Primarily to blame are the
regulations governing business, which are seen as
unnecessarily bureaucratic,
unstable, and unintelligible. Poland is also
viewed as unstable by the West,
a perception that many Poles feel is undeserved, but
which discourages
investment nonetheless. [FN161] The Polish
government may actually be
actively discouraging some types of investment.
One former Polish minister
said that the government was only interested in the
largest of the Western
companies, such as G.E. or General Motors ("G.M."),
but not smaller investors.
This attitude has *234 discouraged smaller
investors from looking into
ventures with Polish firms. [FN162]
An example of more successful government
intervention into technology
importation can be found in the recent G.M. joint
venture in Hungary. G.M.,
the world's largest car maker, agreed in March, 1992
to enter into a joint
venture with the Hungarian railroad and car machine
group, RABA, and the
Hungarian state. After months of negotiating with
the Hungarian government,
it was agreed that Hungary would impose import
quotas on cars manufactured
outside the nation, and grant local manufacturers
significant tax breaks. G.M.
responded by committing $208 million to build a new
automobile factory in
Hungary. [FN163]

4. Identifying Appropriate Technology
Once a technological development plan is set and
an organizational structure
is in place, the next step is normally to determine
what the needs of the
nation are and what technology will satisfy those
needs. [FN164] Identifying
the appropriate technology is not always an easy
task. The vast quantity and
complexity of technologies available makes their
study problematic. [FN165]
One possible solution to this problem that has
received much attention is
the creation of information networks. UNCTAD
proposed that an "international
technological information network" be established
within the United Nations
system to supply developing countries with
information on all facets of
technologies and technology transfer. [FN166] UNIDO
also makes available
consultants to assist nations in evaluating
available technologies. [FN167]
Another difficulty recipient countries have in
acquiring appropriate
technology is that the vast majority of R & D is
devoted to the particular
*235 problems of the developed nations of the West.
[FN168] Technology that
is suitable in one environment is not always
suitable in another. [FN169]
Appropriate technology was identified and acquired
in the past by countries
that had a clear understanding of their needs and a
strong political will to
satisfy them. For example, South Korea
demonstrated both of these faculties
in developing its scientific and technological
capabilities since the early
1960s. Today South Korea is one of several
countries with a strong

technological foundation. [FN170]
5. Technological Development Through Cooperative
Agreements
The third world experience demonstrated that
simply opening up a nation's
markets and receiving isolated investments from TNCs
is not sufficient to
transform a nation's economy. [FN171] Joint
ventures between firms in
developed and developing economies are beginning to
receive considerable
attention as a more successful approach. [FN172]
The import of Western technology pursuant to these
agreements to date has
been negligible. In Rumania, for example, up to
1987 nine joint ventures
were established between West and East European
firms, and four of those were
subsequently dissolved. [FN173] This is due to the
longstanding policy of
East Bloc countries to limit the share of foreign
capital to forty-nine
percent. The only exception to this policy was in
Poland. Poland's law on
foreign investments envisaged wholly foreign-owned
undertakings. As of 1989
there were 695 companies in Poland *236 with Western
participation, by far the
most of any East European nation. [FN174]
Where joint venture agreements have been entered
into in good faith and on
equitable terms, this method of technology transfer
has drawn widespread
support. Firm to firm cooperation agreements are
generally believed to
reinforce the absorptive capacities of the
less-developed firm. [FN175] The
Western firm gives its Eastern partner access to
technologies that may not be
available through normal transactions and that may
not normally be sold or
leased. [FN176] Furthermore, the joint venture is

likely to last for a long
time, allowing the lesser developed firm to absorb
technology at its own pace.
From the perspective of the Western firm, the
incentives to enter into these
types of agreements are also strong. The Western
firm hopes to achieve
"access to markets, political and social stability,
stable labor conditions,
comprehensive education, lower operating costs, and
new technology." [FN177]
These types of agreements are also particularly
relevant to the situation of
East European states because of the hard currency
shortages experienced in
those nations. [FN178] East Europe is presently
faced with severe economic
problems. The energy price increases resulting
from the Gulf War have cost
Hungary two billion dollars and Czechoslovakia $1.5
billion so far. [FN179]
Moreover, oil exports to East Europe from the former
Soviet Union have
virtually disappeared since 1990, forcing the East
European states to enter
into private agreements with the individual members
of the new Commonwealth of
Independent States. These agreements are costly,
and devour funds which
could otherwise be used to advance technological
development.
The economies of the East European states are also
suffering from the
economic deterioration of the former Soviet Union,
East Europe's largest
trading partner. East European exports dropped
forty percent in the first
half of 1991, and imports dropped forty-one percent.
[FN180] Given the
current state of economic affairs in East Europe,
entry into a joint *237
venture may for many firms may be the only means of
acquiring technology.

[FN181]
After entering into a joint venture with a Western
firm, there are a number
of procedures that the Eastern firm can follow to
ensure that technology is
actually transferred. The recipient's own experts
should become involved in
the process of the transfer, modification,
establishment, and development of
the technology. Unless the recipient country's
experts become actively
involved in studying the transferred technology, the
Eastern firm will simply
grow technologically dependent on the Western
supplier. [FN182] The Eastern
firm must also make sure that know-how as well as
hardware is transferred.
[FN183]
6. Balance Imports with R & D and Internal
Development
The third world experience with transfers of
technology demonstrated the
technological dependence and lack of development
that can result from a policy
of technology transfer absent absorption and
internal development. The
attempt of these nations to leap ahead
technologically caused them to ignore
essential stages in technological evolution that are
necessary in order for a
nation effectively to absorb and to utilize
technology. [FN184] When
technology is imported too rapidly or is too
advanced *238 it is inexpertly
used. [FN185] A balance between making and buying
capital goods is important
for long-term technological dynamism and economic
competitiveness. [FN186]
The transfer of technology should be a dynamic
process, one that doesn't stop
when the technology arrives in the recipient
country. In order for modern
technology to be absorbed, it must be studied,

modified, and developed
locally: [FN187]
The extent to which investment-related transfer
projects contribute to the
technological capability depends not only on the
objectives of suppliers but
also on the efforts of importers to intervene and
interact with the investment
of transfer process ... Without active intervention
and interaction in the
technology transfer process, the increments of
capability which accrue to
firms are likely to be trivial and of little value
other than for acquiring
basic operational technique. [FN188]
Study of imported technology may also be the best
means of promoting local R
& D, which in turn is "the core of a developing
country's ability to generate
its own technology." [FN189]
There are several ways in which a government, as
part of its technological
development plan, can promote the internal
development of technology and
technological self-reliance. Developed nations
have frequently given tax
relief as incentives for the promotion of R & D,
usually through deduction of
R & D operating expenditure from taxable income.
These incentives can be
used either to stimulate R & D in a particular
sector or to encourage
expenditure generally. [FN190] While the smaller
financial resources may
appear to make this method difficult for the
countries in East Europe, tax
incentive plans have been successfully employed by
several nations that have
traditionally had limited fiscal resources. In
South Korea, firms that
engage in R & D may choose a ten-percent tax credit
for those expenditures or
a fifty-percent accelerated depreciation *239
allowance. [FN191] In Malaysia

firms are offered an allowance of 33.3% on their R &
D related capital
expenditures. Mexico offers a twenty-percent tax
credit for R & D
expenditures. [FN192]
A number of developed nations also offer direct
financial incentives to
firms in order to encourage expenditures for R & D.
[FN193] These incentives
include grants, loan assistance, and risk-sharing
investment. [FN194] Direct
financial assistance schemes are employed more
widely by developing countries
to encourage R & D than tax incentives. For
instance, in 1981 Singapore
enacted a Research and Development Assistance Scheme
to promote R & D projects
of "national importance and technological
significance." [FN195] Brazil
established the Financiadora de Estudos e Projectos,
a state-owned financial
institution, to provide funding for technological
projects. This institution
provides financial credits at low interest rates to
firms engaged in research
through universities or research institutes.
[FN196] Additional funds for
programs of this type can be obtained through the
United Nations Financing
System for Science and Technology. [FN197]
Finally, some nations have established national
research institutes to
undertake infrastructure research that may not be
attractive to private
commercial enterprises. [FN198] These institutes
normally provide personnel
training, technological advice, and production
support services for industrial
firms. They may also provide product testing,
quality control, and product
modification. [FN199] These institutes have proven
disappointing largely
because they have a poor linkage with industry.
[FN200] The greatest

challenge in order for them to be more effective in
the future will be to
identify the particular R & D needs of indigenous
industries, a task which
*240 should benefit immeasurably from the creation
of a technological
development plan. [FN201]
7. Regional Cooperation
East European nations could benefit
technologically through the creation of
regional technology centers. These centers would
parallel the movement
toward national acquisition of technology and
technological self-reliance by
striving to achieve collective self-reliance.
Among the functions that
technology centers could provide are: the joint
acquisitoin of technology;
[FN202] cooperative arrangements for consulting,
design and engineering
services; joint research and development;
establishment of information
systems; and the establishment of intergovernmental
centers in economic
sectors of critical importance. [FN203] The
development of infrastructures
could be delegated to these centers because such
projects are not generally of
interest to commercial firms. [FN204]
CONCLUSION
The difficulties that many third world nations
have experienced with
transfers of technology and technological
development have not gone
unrecognized. They have produced a wealth of
literature detailing ways to
improve these transactions in the future. Many of
these proposed solutions
apply as well to the situation of the East European
nations.
This Recent Development outlined a number of
methods of improving on the

third world's experience with technological
development. The precise methods
used by an individual country will differ depending
on its unique
characteristics. The only generalization that can
be made at this point,
therefore, is that all of these methods may have
some place in a successful
process of technology transfer. Before selecting
specific methods and
rejecting others, any nation intent on technological
development is encouraged
to consider establishing a national, comprehensive
technological developmental
scheme.
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