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Summary

The article addresses the issue of the international technology transfer (ITT) process. For most of
the countries the ITT remains the main mechanism supporting the technological progress of the
economy. Along with the growing importance of knowledge in every economy, technology diffusion
taking place due to the ITT takes on a great and potentially even greater economic significance. How-
ever, there is no unified complex index of the process, which would indicate its scope and dimension
in particular economies. In order to investigate the size of the process, a row of the following single
measures are usually applied: the value of the FDI inflow into particular economy, the volume of im-
ports, the value of the acquired intellectual property, the number of the patent application forms sub-
mitted by the foreign entities. Of the great importance is to analyse all aforementioned channels and
estimate their value in different economies. To compare the process on the global scale, it is reasona-
ble to evaluate the particular variables in relation to the GDP value in different countries individually.
It would also allow to demonstrate the degree, to which the economy depends on the foreign tech-
nology.
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1. Introduction

With the dynamic development of technology in the fields of telecommunications,
information and transport, which allows fast and constant knowledge spread, inter-
national technology transfer is to be considered an important economic process. It
plays a key role in technological progress of the developing countries as well as in
the economic growth of the developed countries. The significance of ITT is extremely
substantial in case of technologically advanced economic sectors [Xiaolan, Pietrobelli,
Soete, 2011, p. 1200]. It is related to much higher costs of developing technical ad-
vanced knowledge rather than its transfer. Foreign technologies are estimated to
generate 90% growth of productivity in most economies [Keller, 2004, p. 752]. The
influence of ITT on domestic productivity is therefore greater than the effect of
domestic technology on this variable. The ITT impact on the economy is also visi-
ble through its effect on domestic investment processes. It occurs due to actions
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undertaken according to economic policy pertaining development of the domestic
innovation system [Xiaolan, Pietrobelli, Soete, 2011, pp.1204-1212] e.g.: through in-
creasing expenditure on the R&D and investing in human capital development. Ac-
tions as such are indispensable in order to achieve proper ability of foreign tech-
nology absorption along with its functioning well in growing competition.

Available domestic and international literature analyses the ITT process considering
it mainly only through single technology transfer channels, especially direct foreign in-
vestments and trade values. There is little attention paid to creating complex index
which could be used in international comparisons. The following approach prevents
from evaluating the I'TT process as a whole and to define its real scale in economy. Due
to lack of universal and complex ITT rate, its comparison on international scale and
research concentrating on its determinants proves to be impossible. Taking it all into
consideration, indication the most important and possible to measure, the ITT chan-
nels, are to be considered as study cases demanding thorough analysis.

This paper has a theoretical character and pretends to be the initiation to further,
empirical research on the I'TT measurement?. The first goals of this article is to select
the ITT channels, which should be recognised as inevitable elements of the ITT process
and at the same time are measurable using commonly available statistical data. The
second goal is to propose a way to measure the scope of the process in a particular
economy. In order to complete the aforementioned goal it is inevitable to clarify
some issues related to defining the ITT process and technology diffusion. Furthermore,
extensive knowledge being the core issue of the analysed proposes is to be discussed.
As to achieve the set goal a hypothetic deductive method together with a descriptive
and comparative analysis are to be applied.

2. Knowledge as an object of the transfer process

Knowledge should be considered a far broader term than technology. It does not
only encompass a set of techniques available at a company, but also information related
to organisation and management as well as combining technical processes [Gomutka
1998 p. 13]. Technology consists of all information required to implement the produc-
tion. This information, however, may take vatious forms of knowledge. An effective
technology transfer should include a vast scope of knowledge, especially technic-related,
defined as technology. Stores of knowledge may be classified into: codified and uncon-
fined as well as embodied and disembodied [Maskus 2004, p.9]. Furthermore, it can
be distinguished between explicit knowledge and tacit knowledge. Explicit knowledge
can be recorded and codified — taking a form of studies, analysis and products. Hidden
knowledge pertains to a scope of skills of certain people gained through experience.
Tacit knowledge does not only relate to information, but also to personal beliefs,
judgements and intuition. This kind of knowledge is strictly connected with human

2 In the future author will continue undertaken research and apply proposed measure ideas to estimate
ITT in selected economies
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capital, which remains its only carrier at the same time [Grudzewski, Hejduk 2004,
p. 78]. Therefore, technology may refer to several aspects — material and embodied
like machines and equipment, codified such as technical documentation and uncodified,
which pertains mostly to human capital. A common denominator to all kinds of
knowledge is the cost of its production or purchase [Podrecznik. .., 2006, p. 218]. How-
ever, access to technology is also available via free of charge research publications
or patent application forms. Nonetheless, stores of knowledge accessible in such forms
are usually not sufficient to implement on a market scale.

Resulting from its level of codification, a diversified character of knowledge inclines
to draw some conclusions. The level of knowledge codification determines the way
it is spread on a global scale. Knowledge appeating to be less prone to be codified is
based to greater extent on transfer through human capital migration. Higher level
of codification allows to use sales channels, or licenses. Furthermore, effective transfer
of technology solutions between business entities, especially coming from different
countries, requires transferring of knowledge of vatious kinds and levels of codification
simultaneously. Apart from the embodied knowledge transfer such as investment goods
ot the codified in form of intellectual property goods, a transfer of uncodified knowledge
should occur concurrently — by providing technical support like training courses or
temporary migration of the qualified staff [Misala, 2001, p. 198]. However, it should
be noted that a chance to codify technology only partially equals the fact that its dif-
fusion will never be complete and particular countries will always remain separated
by technology gap.

3. Definition of ITT

Domestic literature treating about the analysis of technology transfer focuses mainly
on transfer between national entities with indigenous knowledge remaining its main
subject. The existing systematics distinguish between i.e.: vertical and horizontal trans-
fer, active and passive transfer, commercial and non-commercial transfer [Matusiak,
2011, p. 301]. The division criterion used less often is the technology’s source of origin,
which pinpoints internal and external transfer. From the macroeconomic point of
view, the internal transfer takes place inside the country between domestic entities
[Poznanska, 2001, pp.72-73]. External transfer, however, where the subject of the
process remains technology originating from a country different from the receiving
one or a particular manufacturing company may be referred to as international transfer
of technology. The ITT stands for a mechanism of information transfer beyond the
country’s borders and its effective diffusion in the receiving economy [Maskus, 2004,
p. 7]. International transfer of technology takes place every time technical knowledge
becomes available in a country by means different than domestic research or gathered
experience [Misala, 2001, p. 198]. According to that, every way of obtaining access to
foreign technology by indigenous entities, including commercial or not, should be con-
sidered a channel of its transfer. Equated with every single manner of its diffusion,
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the I'TT defined as above should be, due to its uncountable ways of knowledge transfer,
regarded as a phenomenon impossible to measure.

A slightly differentiating view on the ITT process hold the international organi-
sations creating instruments of legal protection and perceiving the transferred
knowledge as an object of market transaction. In accordance with that approach,
commercialisation becomes transfer’s inextricably connected element. Enabling the
technology recipient to put it into practice should be characteristic of the transfer
[Intellectual. .., 1996, p. 12.]. United Nations Conference on Trade and Development
(UNCTAD) or World Trade Organisation both represent such approach. Within
the authority of the WTO the international agreements are made, which further regulate
the issues of investments abroad and protection of the intellectual property (The
Agreement on Trade Related Investment Measures, The Agreement on Trade Related
Aspects of Intellectual Property Rights). UNCTAD defines the process of technology
transfer as a mechanism, which effects in spreading technology based on a proper
agreement of the parties [International. .., 2005, pp. 30-31]. Thus, transfer of technology
indicates a process, which would make the results of research and development studies
available by transferring intellectual property rights in different forms.

Having considered the above, ways of transfer onto the market need to be taken
into consideration among many of the ITT channels. It would simultaneously enable
to measure the process and distinguish it from a broader economic process, that is
the technology diffusion. Analysing the possible ways of the ITT process, regarded as
an element of the diffusion process, inclines to acknowledge the following notions as
the main ITT characteristics: market-related character of the process connected with
its contractual nature and a possibility to introduce the transferred knowledge to the
market. Therefore, the ITT can be defined as a process consisting in transmitting tech-
nology, which is essential to be implemented, by means of market channels of trans-
fer. The assumed definition allows to substantially narrow the channels of international
transfer of technology and to set the borders between technology transfer, access to
widely available sources and the external effects of the process. It also underlines
the significance of the institution, especially of the legal system, in the dynamics of
the ITT process. Such approach remains coherent with the contemporary research
conducted on the transfer of technology, which classifies agreements as legal instru-
ments of technology transfer and undetlines the significance of protection of intel-
lectual property rights during the process [Szewc, Zioto, Grzeszczak 2006; Negoga-
ge..., 2004].

Technology transfer’s vast and positive influence on the economy remains im-
possible without its diffusion, proceeding until all subjects interested in purchasing
technology come into its possession. Due to non-market and informal character,
diffusion appears to be of greater economic significance than the transfer itself, which is
to be understood as a process involving only the parties of the transfer agreement.
Following this way of deduction, actions taken on a global scale such as: trade in goods
or trade in intellectual property, FDI or production cooperation — all seem substantial
as they intensify the cooperation with rich in high-tech knowledge foreign entities and
therefore become factors stimulating technology diffusion [Keller, 2004, pp. 756-759)].



Approaches to International Technology Transfer Measurement... 55

Apart from purchase of technology and cooperation in the field of innovation, open
sources of information are regarded as main types of knowledge and technology trans-
fer, which, however are not bound to market transaction. The aforementioned
means of obtaining access to knowledge simultaneously reflect the elements of spread-
ing technology globally [Podrecznik Oslo. .., 2008, p. 82], which affects the economic
growth in host countries. Thus, I'TT constitutes only one of the elements of the process
influencing the host economies. On account of the fact that it is possible to measure it
and its high level of correlation with the diffusion process, the I'TT measurement is
of great economic importance.

4. International technology transfer and technology diffusion on a global scale

It is important to note that the terms: ITT and technology diffusion are often
used interchangeably in literature and the I'TT process is identified with the dissem-
ination of innovation [Cichowski, 1998, pp. 10-11]. However, the process of transfer
needs to be cleatly distinguished from the diffusion process, which is to be undet-
stood as a supplementary benefit resulting from the transfer of technology [lnternational. . .,
2005, p. 30-31]. The process of technology transfer itself should not be equated
with its diffusion, which is a broader term.

Diffusion refers to transmitting innovation through market and non-market chan-
nels, starting from its primary application to its implementation in other countries
and regions as well as other markets and companies. The process of diffusion often
denotes something more than assimilating knowledge and technology, since busi-
ness enterprises acquire new knowledge and technology and use it for further re-
search studies and development. Owing to the process of diffusion, innovation may
undergo changes and deliver feedback information to the primary innovators [Po-
drecznik wskagnikow. .., 20006, p. 82].

Since technology cannot be fully codified and information asymmetry prevails on
the market, diffusion of technology on a global scale does not mainly perform via mar-
ket transactions, but via so called external effects (spillovers.) [Keller, 2004, p. 758]. These
effects consist in knowledge’s leaking and penetrating into domestic companies, largely
by cooperating with enterprises possessing advanced technologies. Investments pet-
formed by foreign entities are generally based on direct foreign investment. Tech-
nology’s diffusion beyond subsidiary companies encompasses co-operators and na-
tional subcontractors particulatly. It is believed that developing cooperation with local
companies and establishing a network of subcontractors and suppliers result in the
most effective diffusion [Uminski, 2000, p. 50]. Owing to that, local suppliers acquire
a chance for training, counselling and sharing license. Knowledge spillovers occurring
between subsidiatries and national companies due to technology multipliers result in re-
ducing atrears in technology in the whole business, in which the FDI had taken place.
The influence of foreign entities on the level of technological advancement of domestic
companies arise mainly owing to two phenomena: the effect of competition and the ef-
fect of spillover, which occurs due to demonstration effect [Uminski, 2000, pp. 44-49].
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The demonstration effect occurs every time an economic entity introduces a new prod-
uct, which is based on innovative technological solutions and simultaneously makes cet-
tain significant information about it widely available. Possessing even some vague gen-
eral information about the newest technological solutions stimulates competitors to ob-
tain supplementary data inevitable to create an imitation. As a result, owing to learning
by watching and reverse engineering domestic entities gain new knowledge. Addi-
tionally, the process remains stimulated by the effect of competition. National entities
aiming at fighting the competition from the foreign companies are somewhat forced to
enhance their level of innovation. Resulting from the so called external effects, among
the channels of technology diffusion, different than the effect of demonstration or ver-
tical linkages, one may appoint the labour turnover [Saggi, 2002, pp. 209-214; Hoekman,
Maskus, Saggi, 2005]. Hence, the employees, who had acquired knowledge and ex-
petience by working for companies abroad, become vehicles of knowledge for domestic
companies by changing their jobs or setting up their own businesses. Only a certain part
of the technology transfer takes place as a result of market transactions occurting be-
tween the interested parties. Some knowledge remains commonly accessible, and its
agreement does not involve any cost, ot if so, the cost is rather minor. It transpires by
obtaining knowledge from widely available sources. In accordance with some classi-
fication, these easily available, also called informal, ways of receiving access to knowledge
to some extend coincide with the external effects and encompass such channels as: ex-
change of scientific and technological staff, research and technological conferences, show
and trade fairs, education and training of foreigners, trade missions and industtial history
[Nasierowicz, Nowakowski, 1994, p. 70]. The above may be classified as non-market
channels of transfer among which one can additionally distinguish: copying, reverse en-
gineering, staff turnover, widely available knowledge in form of scientific magazines or
patent applications. The division into market and non-market ways of transferring
technology, which has been adopted as the main criteria of distinguishing the process of
transfer and diffusion, however, causes some problems. International movement of
people is often enumerated among market-related channels of ITT [Maskus, 2004; Fo-
suri, Motta, Ronde, 2001]. Whenever the following movements come as the result of
agreements between particular employers and oblige to introduce certain knowledge in-
to the company, they may be characterised as market-related transfer. Migrations of sci-
entists, students or interns, however, do not share this quality. Moreovet, widely available
statistic data allows precise and comparable measurement of the process on the global
scale. Since human capital is not only the generator, but also the transmitter of knowledge,
it can be considered, in a broader sense of the process, a channel of technology diffusion.
It remains impossible to directly measure the effects of the external market-
related channels of the transfer. Occasionally, regression analysis is used in order com-
pare the level of correlation of expenditure on the R&D of one of the examined
companies with the growth of TFP of the other company cooperating with the first
one. High level of correlation should stand for the occurrence of the technology
diffusion [Keller, 2002, pp. 120-142]. Therefore, the changes in productivity of the
companies as a result of their cooperation with innovative entities or their presence
alone may be considered a measure of diffusion. However, the measure is far from
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being perfect as it omits the endogenous efforts of the company, research studies
among them, to increase the level of productivity. Owing to the fact that it is for
the market channels of technology transfer that constitute a premise whether the
external effects have taken place or not, their size and scale can be reflected in the
intensity of the diffusion process. A strong dependence between market-related man-
ners of technology diffusion and the external effects results in measuring the scope
of ITT — the only key and possible to measure element of the technology transfer
process — which simultaneously allows to partially evaluate the diffusion process as
a whole.

5. Channels of International Transfer of Technology

Most available scholars literature does not define the process of technology transfer
explicitly, but rather indicates the manners of its occurrence [Watson, Johnstone,
Hascic, 2009]. These manners are referred to as the channels of technology transfer.
Apart from the channels, the literature also mentions the phases of the technology
transfer process. The following phases correspond with particular mechanisms of
knowledge transfer, which take place according to its level of codification. The first
phase encompasses export of innovative materials or products between the countries.
The second following phase is referred to as design transfer, which covers various
types of intellectual property rights. Finally, capacity transfer takes place, which is
strictly related to the capacity to adapt new solutions to local conditions. The last
phase consist in learning how to learn and is connected with production coopera-
tion with more technologically advanced partners.

Traditionally, channels of technology transfer were interpreted in a very narrow
manner, which would distinguish: turnover of patents, design patterns, licence agree-
ments and know-how [Stoneman 1987; Malecki 1991]. The following division, howev-
er, does not reflect the business practice, in which transter of technology and knowledge
takes place through other transfer channels.

In order to group the ITT three manners of transfer are usually demonstrated
[Haug, 1992, p. 5]. imports of machines and equipment as a vehicle of embodied
technology, acquiring intellectual property rights such as technical know-how, pa-
tent and licence agreements, and classified in this article to diffusion channels, mi-
grations of human capital as vehicles of uncodified knowledge. Analysing mecha-
nisms of I'TT the Polish literature refers to a vaster array of transfer channels [Firszt,
2007, pp.106-107]: licence operations, sales of patents, provision of know-how and
other commercial agreements, which pertain to intellectual property rights; interna-
tional trade, import of investment goods influencing production processes, import
of consumption goods being objects of imitation, direct foreign investment, by
which movement of capital is strictly related to spreading new technical and man-
agement solutions to subsidiaries located in the receiving country; joint-venture consist-
ing in common business ventures of foreign and domestic entities, international in-
dustry cooperation in the field of research and development studies. It is often the
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case that literature narrows the channels of the ITT to strictly two groups [Keller
2004 pp.752-783] the first one being investment channels and the second — trade
channels (see Table no. 1).

TABLE 1.
The channels for transferring technology to enterprises
Trade Channel Investment Channel
Direct exporting Co-production
One-off transaction Sub-contracting
Licensing Contract joint venture
Equity joint venture
Wholly owned subsidiary

Source: own, based on: [Bennett, Vaidya, 2002].

Investment channels remain of great significance as they posses a strong ability
to generate external effects. It is worth noticing that the transfer taking place within in-
ternational joint-ventures also encompasses the transfer of disembodied knowledge
[Sazali, Haslinda, Jezak, Raduan, 2010]. The significance of international M&A is al-
so underlined in the process of technology transfer. The mergers are referred to as
fast ways of acquiring technology by companies backwarded in terms of technology and
using it further to enhance the level of endogenous innovation and competitiveness
[Xiuling, Li, Huiping 2012 pp.7-12]. Nonetheless, there is some research available,
which points at low correlation of FDI with an increase in domestic companies’
productivity. It has been proved that trade, similarly to FDI, remains an important
channel of international diffusion of knowledge with its influence on the productivity
increase remaining relatively low. Information technology has been therefore acknowl-
edged as diffusion channel, which played an important role in productivity growth
in the recent years [Lei, Bang Nam, 2007].

Analysing the literature in the field of transfer channels allows to formulate a con-
clusion that major number of various forms of technology transfer may be divided
into two main groups, so called market channels of transfer. According to that, it can
be assumed that the ITT is a process occurring through market channels including
the purchase of technology by importing high-tech goods and acquiring rights to intel-
lectual property as well as through investment channels encompassing the inflow of
DFI and production cooperation.

6. Measuring ITT

The assumed definition of ITT defining it as one of the components of tech-
nology diffusion on a global scale allows to eliminate the external effects as well as
non-market technology spillovers, also called informal channels of transfer, from
the measuring process. Both, Polish and world literature does not dedicate a lot of at-
tention to issues related to synthetic measurement of the I'TT. As three main man-
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ners of indirect technology measurement one may appoint: expenditures connected
with its production (R&D), the results of its codification (patents) and the effect of
its implementation in the production process (higher productivity.) International
payments concerning patents and the level of their correlation with trade in goods
between particular countries may be assumed as one of the ITT measurements ex-
amples in a certain trade [Watson, Johnstone, Hascic 2009 pp.1-4]. A different example
of the ITT measurement attempt in a certain trade was measuring the amount of pur-
chased investment goods, that is production equipment and the level of staff re-
cruitment among foreign specialists. Necessary data was obtained from the surveys
conducted among various companies. Annual payments and incomes from the li-
cence and copyright fees are also regarded as measures of technology transfer in the
United States.

Most research, both practical and theoretical, focuses on either one or two main
channels of the transfer with FDI and trade attracting the most attention [Saggi,
2002, p. 193]. In research dedicated to measuring the transfer, Maskus analysed the
following values: the value of incoming FDI, the value of technologically advanced
imported goods, payments concerning intellectual propetty tights (technological balance
of payments.) Among capital goods, which remain substantial technology vehicles,
the following goods according to SITC methodology are appointed: capital intensive,
skill-intensive, high-technology, which all originate from the OECD of high income.
Statistic data used to measure the aforementioned values come from the UN Comtrade
database, IMF balance of payments and UNCTAD World Investment Reports
[Maskus, 2004]. The manners of foreign knowledge acquisition were analysed by
Dahlman using two channels [Dahlman 2008, 2010]: the value of FDI and technology
licensing. In the conducted analysis the mentioned values were compared with the
value of GDP of chosen countries, which allowed to compare in a relatively objec-
tive way the scope and value of the knowledge acquired from abroad with the size
of the whole economy. Research dedicated to acquisition of foreign technology by
emerging economies such as: Brazil, China, India in terms of acquiring global knowledge
the following values were analysed: imported goods as a percent of GDP, manufactur-
ing imports as a percent of the whole import trade, average FDI value to GDP
from certain years; remuneration for copyright, licence copyright fees compared to
GDP; number of high school graduates taking education abroad compared to the
number of students in the home country.

Technology balance of payment is regarded to be an indicative measure in terms
of transfer measurement, which is considered as a partial measure of technology
diffusion on a global scale. In the field of engineering the balance of payment is used
in order do asses the position each country takes in the international arena concerning
trade in intangible technology. It mainly refers to commercial transactions between
the residents of different countries pertaining mainly to transfer of technology by
means of: patents (purchase, sales, licence agreements), non-patented innovation; dis-
closures know-how, design and industry patterns, trademarks (sales, licensing, fran-
chising), technical services, R&D works and services [Matusiak, 2001]. International
technology payments are regarded as important, but not the only components of
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ITT [Madeuf, 1984, pp. 125-140]. According to OECD Handbook on Economic
Globalization Indicators [Podrecznik wskagnikow. .., 2000], the reference indicators of
international technology diffusion are the following: trade in disembodied technol-
ogy in form of patents, licences, know-how, technical support, research in the field
of the R&D (all of the above comprise the elements of technology balance of pay-
ments) as well as trade in high tech products. In accordance with the recommendation
of the TBP Manual [TBM Manual. .., 1990] the technology balance of payments does
not comprise the operations such as: business, financial, management or legal assis-
tance, advertisement, insurance, transport, films and other copyright recordings,
software etc. However, one of the disadvantages of the technology balance of pay-
ments as a measure of diffusion is the fact that over 66,6% of such transactions
take place in the framework of KNT.

The literature indicates some attempts, which have been made to establish a special
measure, ot indicator, the so called Technology Transfer Index. Its aim would be to
rate the percentage of imported technological components in the overall production
costs of certain goods, each year in a given country. A proper adjustment of the set
of goods in the suitable sectors of industry, which according to some scholars should
not be more complex than the one applied by creating the consumer price index,
would result in measuring the level of the I'TT share in the economy of each coun-
try and thereby its independence on foreign technology. A quantitative measure
constructed as such would, according to the authors, be a valuable source of in-
formation in the process of determining economic development strategy.

7. Conclusion

Based on the conducted analysis of literature and the assumed definition of the I'TT,
a way to measure the scope of the process in a particular economy may be achieved by
adding the following values: the value of the imported investment goods, the value of
the technologically advanced goods (all qualified according to SICT, CN), the value of
the technology balance of payments (OECD, Technology balance of payments, IMF
balance of payment), FDI inflow (World Bank Statistics Database, or UNCTAD). Con-
sidering the enterprise’s sector responsible for the FDI and its significance for the in-
digenous economy, the most technologically advanced channels are to highlighted. Ac-
cording to that, an industrial structure of the undertaken FDI requires further analysis.
However, the available date is not sufficient and there is are no standards concerning
the FDI classification according to particular industries, which would lead to unteliable
comparisons among different countries. The choice of the aforementioned variables is
mostly based on the widely available access to the standardized databases. Moreover,
the proposed measures reflect the key re-occurting channels of transfer. At the same
time, it is worth noticing that the value of transfer, which is a total of the three assumed
values, does not fully exhaust the whole size of the process. It omits the value of sub-
contracts concerning the production cooperation, consulting agreements and setrvice.
Moreover, the isolated value of the chosen channels without its reference to the whole
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economy does not allow to evaluate the influence it has on the domestic economy.
Comparing the size of particular channels of transfer with some of its counter indicators
in the domestic economy enables to indicate the degree of the economy’s dependence
on the foreign technology. Thereby, it will be possible to determine the degree of the
domestic technology development’s dependence on foreign sources. In order to conduct
such analysis, the following dependencies in a given periods of time may be applied:

1. the value of FDI / the value of domestic investment,

2. high-tech imports / domestic high-tech production,

3. number of domestic patent applications or/and granted / number of for-

eign patent applications or/and granted.

Comparing the above values allows to draw some conclusions concerning the
influence of the process on the domestic technology advancement, however, it does
not allow to compare it on a global scale. Therebys, it is impossible to determine the
reference between the dimension of the ITT and the economic growth rate or de-
fining the factors influencing the size and the efficiency of the process. Therefore,
the comparative studies concerning the process are of great significance. In order to
compare the ITT in particular domestic economies the chosen vatiables indicating
the technology transfer should be juxtaposed with the corresponding values of a given
economy. The following equations may be applied:

1. the value of FDI/GDP,

2. high-tech imports/GDP,

3. TBP/GDP,

4. foreign patents granted in selected country/overall number of patents granted
in selected country in a given yeat.

Changes in the size of these measures in a given period of time would allow to de-
termine their economic significance in particular economies as well as to identify the
changes occurring in the structure of the conducted process. The comparative anal-
ysis would allow further research concerning the factors influencing the occurring
changes and thereby indicating the efficient determinants of the ITT process.

Finally, it is worth highlighting once again, that the above described methods of
measuring the size of the I'TT in a given economy include a significant margin of error.
First of all, they do not take in account other than indicated market transactions con-
cerning the technology overturn. Moreover, in accordance with the assumed definition
of transfer the role of the non-market ways of technology diffusion have been omitted.
The diffusion, however, has even a greater economic significance than the technology
transfer itself. Owing to the fact that diffusion largely takes place due to the market
transactions, the conclusions concerning the scale of the process may be drawn only in
reference to the ITT size. Therefore, the attempts to measure the process gain even
more importance as it has been shown and attempted in this paper.
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