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Abstract

Making economies more competitive has become the key goal for most
industrialised countries that wish either to retain or to enhance their
international position. Leaders of the EU member states, trying to improve the
situation in the entire group, formulated a technological policy at the
Community level and set specific goals for attainment. In addition, foreign
enterprises’ interest in the EU market and the pursuit for competitiveness make
the enterprises perceive the creation of knowledge and activities offering high
value added as a very attractive investment target. For that reason, foreign
direct investments in R&D that improve country’s competitive position are
a very important instrument for every member state, as they help attain the
Lisbon Strategy goals.

This paper discusses foreign investors’ involvement in R&D activities in
Poland. The analysis concentrates on three closely related aspects —
methodological issues associating technology transfers with R&D activities; the
extent and degree to which foreign investors utilise Poland’s scientific potential
and finally legal aspects of various incentives attracting firms to the R&D
business.

The conducted analysis of statistical data reveals that transnational
corporations had not shown much interest in research and development activity
in Poland from early 1990s. Their attitude changed only in the last several
years.

Indicators such as total R&D spending, the structure of budget
allocations to the industry, employment in the R&D sector and patent
applications submitted in Poland (also under PCT) indicate that most foreign
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firms active in Poland use the output of their pdareompanies. However,
greenfield investment projects establishing new R&ddtres and increasing
employment in the existing ones that have beenchathin the recent years
suggest that the situation is changing. Discussasgies in Poland’s research
and development potential and the newly introdulegshl measures making
R&D a more attractive business, the author endees/¢mi find out why foreign
firms changed their attitude to R&D.

Introduction

Poland has been an EU member for more than thraes ymw, but the
level of our economic development will continudag behind EU-15 countries
for long years. EU Framework Programmes and s@tpblicies pursued by the
member states, coordinated with goals establishdteaCommunity level, offer
a chance to reduce gaps in the development ofithéimember states.

One of the most important goals that the EuropeamotJ wants to
achieve is stronger economic competitiveness ofcallntries in the group.
An instrumental measure in this area is approptetknological policy (defined
at the Community level in the Framework Programme&se Lisbon Strategy
2000 proves that Brussels recognized the importaht¢echnology for gaining
competitive advantages long ago, even though tltaegty’s assumptions turned
out unattainable, as we see today. Notwithstandthg, document stirred
a discussion about the growing disproportion betwbe EU and US economies
with respect to the level and pace of developm@re. need to add that the
positive outcome of the Lisbon Strategy was theeptance of less rigorous
criteria (achievable in the assumed time horizdrggquently called a New
Lisbon Strategy.

However, its assumptions still require the membtetes to set R&D
expenditures (GERD — Gross Expenditure on ReseardDevelopment) at the
level of 3% of GDP. States being the most competisconomies in the world,
such as Switzerland, Finland, Sweden, Denmark, &pioige, or USA allocate
large funds to research and development Work

This target rate coincides with the global trendee-developed countries
believe that broadly understood knowledge is thestm@luable commodity
today. Enterprises are of the opinion that knowdedgeation is a vehicle
improving their competitiveness and thus their bess position. This attitude

! The Global Competitiveness Report 2006-200@rld Economic Forum 2007.
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frequently makes them develop new technologiesrapdove the existing ones.
In most cases, they establish R&D centres or luplthe centres’ infrastructure.
Enterprises that want to stay in business and t¢areetheir growth potential
have to introduce innovations to manufacturing psses and products, or to
organizational structures, or modernize both tlagsas at the same time.

Poland belongs to countries where the GERD indicatoone of the
lowest. The situation did not improved in succesgrears (as one might have
expected), but steadily deteriorated, and consdlyudse indicator’s value does
not exceed 0.6. The situation is mainly caused utpacks in governmental
expenditure, so the question arises about thesstitithe sector of private
enterprises that are exposed to market competHoreign firms are particularly
interesting — the most recent data show that R&Dtres founded by
transnational corporations are not concentrated ismall group of highly
industrialized countries — an increasing numberewoferprises establish such
centres in developing aréa§rom the Polish perspective, this course of event
provides Poland with a huge opportunity to increlaseresearch and develop-
ment capacity and to reduce the technological gapovthe expected transfer of
technologies to the newly established R&D centres.

Considering the present trends in R&D internal@atithe question must
be asked, whether foreign firms have really inadabeir R&D activities, and,
if the answer is yes, what made them do so?

1. Relationships between technology transfers and&® activities

One might say that a transfer of technology is tbate of the R&D
centres, as this is the role they are supposethyo{to create knowledge that is
then used by the enterprises. However, when FDobrie of the system'’s
elements, two aspects have to be considered.

1) Activity profiles of R&D centres

a) only development work — technology is transferretiieen the parent-
company and its subsidiary, and the exclusive tafskhe latter is
adjusting a process or a product to the local ntadauirements;

b) only research — technology is transferred from &DRentre to the
parent company. In this case, the centre deals aviitrictly defined

2 Transnational Corporations and the Internationalipat of R&D, World Investment Report
2005 pp. 99-117.
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subject area, and its activities follow the pammtipany’s strategy of
diversificatiort:

c) mixed activities — transfers go both ways. In othrds, an R&D
centre is responsible for making product adjustsiaot that a product
could meet market wants, but also extends reseavdhion products, or
develops spin-off technologies created within aanpjoject.

2) Transfer of technology outside the corporatiostsucture, i.e. outwards.
Technology flows from a local R&D centre to domestiganizations.

Naturally, the first aspect is much easier to captbecause of the very
characteristics of the transfers. In its definitioh a technology transfer,
UNCTAD quotes M. Blakenéywho calls it a process in which commercial
technologies are disseminated by way of transagktidrnransaction can be, but
does not have to, a formal contract under whichptlowider imparts important
knowledge to the buy@r

For the sake of simplification and to respect thetd, we also need to
mention another definition formulated by the US Bement of Commerce.
Here, a technology transfer occurs, when a firmuaeg technology from an
external source (such as a university, a stateareselaboratory, another
enterprise, or an individugl)

The conclusion is that a transfer of technology banunderstood as a
flow of technical knowledge, taking various formsdaoccurring between
specific entities.

Various methods are used to make the flow happeatalse of the
special character of R&D, three channels of tedmpltransfers seem to be
crucial in the context of this paper:

o exchange of concepts via seminars, lectures, ddmatinas and
consultations;

% A case in point can be the Intel research cemtr&daisk, which is completely separated
from the parent-firm’s operations in Poland — frtira author.

4 Transfer of technologyNCTAD, New York and Geneva 2001, p. 6.

5Blakeney M., Legal Aspects of Technology Transfer to Develop@muntries ESC
Publishing, Oxford 1989, p. 136.

5 Reamer A., Icerman L., Youtie Jechnology Transfer And Commercialization: TheiteRo
In Economic Development, Economic Development Asdimtion, U. S. Department of
Commerce 2003, p. 8.
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o exchange of workers with another firm based onrnaptgary employment
contract, or a permanent relocation of a worker;

O purchase of equipment, patents, and licences.

Examining technology transfers in terms of the @ma&pects mentioned
above, we find that the channels can be used bl ehdhem. Of course,
the possibility of capturing changes is considgratiifferent in each case.
An attempt at quantifying the first two channelst@¢hnology transfer requires
data from questionnaire surveys. The extent of l&s¢ channel is easier to
identify and the identification process can be @anied by observing the
available macro and micro economic data.

2. A change in the R&D strategy of transnational cporations

The opinion that transnational corporations tenthke advantage of their
initial technological superiority long functionethang researchers investigating
the corporations’ motivation for their foreign diteinvestment in R&D
Enterprises were said to seek involvement in thdustry, whenever they
realised they had certain technological advantage their rivals, which could
be used most effectively by its internalization fioreign locations. The
responsibilities of foreign subsidiaries were resmiido adapting a specific
technology created at home to requirements pregaiti the local market.

Today it is essentially believed that corporatiteise their technological
activity abroad to benefit from their initial teabingical advantages, but also to
tap into the technological potential of the hostrdoy, to reduce the R&D costs
and to accelerate the development of a new techyiblo

This opinion is supported by the fact that firmarshg their first FDI
tend to target industries that generate a relgtivelv value added. When
they are successful, then lower and upper linkagésy along the entire chain

" Kuemmerle W.The Drivers Of Foreign Direct Investment Into ReshaAnd Development:
An Empirical InvestigationHarvard Business Review 30 (1) 1999, p.3.

8 See, for instance. Dunning J. H., Narula Fhe R&D Activities Of Foreign Firms In The
U. S, Discussion Papers In International Investment Bandiness Studies, No. 189, University of
Reading, Reading 1994, p. 3, Gerybadze A., RegeGIBhalization of R&D: Recent Changes In
The Management Of Innovation In Transnational Cogpions Research Policy 28 (1999),
p. 254, orTransnational Corporations and the Internationativa of R&D, World Investment
Report 2005p. 99.
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of values are consolidated to enhance the firmgiviies. Such vertical
integration may ultimately involve technologicaladvanced production and
R&D activities.

Another argument favouring this explanation is ttmcept of a new
paradigm of transnational innovation, distinctlyffelient from the traditional
approach to the internationalization of R&D acie&l. While the traditional
paradigm assumed a one-way movement of products taokdnological
knowledge from a centre based in the home couptmgther regions, the new
paradigm is its antithesis and it is charactertsed

* intensive interactions between a market and a tdogwy,
* many knowledge centres existing in various geodcaplocations;

 learning processes, because different functionsnéegrated when the value
added chains are being created,;

» combined learning, induced by transfers of knowdedgom the parent
company and of knowledge created at a given lacatio

» a reversed and interactive transfer of technoldggth among various
locations and among organizational units.

The results of a questionnaire survey conductedsbgybadze confirm

that the concept of the paradigm is correct. Gatgbaused a sample with 21

transnational corporatiotfs The answers they provided allow to formulate 5

primary factors encouraging corporations’ involvamé international R&D

activities:

1) In most cases, Transnational Corporations (TNCrepltneir hi-tech R&D
(such as the creation of new solutions, developmehtinnovative
technologies) in the most dynamic and leading mark@ NCs raise
arguments such as stimulation of innovative proegsb®y specific
locations, learning from the leading markets andp&ation to consumers’
high standards.

2) Knowledge-creating processes converge more and stoyegly with those
generating profits. As a result, R&D is locatedseldo the points-of-sales, i.e.
where capital stocks are large, and where the pbrodea new product can be
put to the test in the “probe and learn” process.

® Gerybadze A., Reger GGlobalization of R&D: Recent Changes In The Managen@f
Innovation In Transnational CorporationResearch Policy 28 (1999), p. 254.

19 Gerybadze A., Reger G3lobalization of R&D...p. 262.
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3) For many high-tech products, the formulation ofwvailtng patterns and
standards becomes more and more important. Actegepce in places where
laws, licensing procedures, and standardizatioreagents facilitate rather
than impede innovation is the major reason behinthing R&D business
abroad.

4) For some integrated and advanced new productse cldationships among
R&D, complex manufacturing processes and an effioidain of supply are
decisive. The motivation for merging high-qualityoguction and readily
available technical support is important. Effectiméegration of R&D with
manufacturing offers considerable benefits, bec#tusgroduct development
process becomes less time-consuming, adjustmertgstomers’ wants can
be more flexible and costs lower.

5) Finally, firms strongly involved in narrowly defidaesearch activities (such
as genetic engineering, conduction, the space tryduamphasise the access
to unique sources of cutting-edge research outcandsable personnel in
excellence centres with established internaticgyalitation.

International corporations tend to formulate trstiategies for establishing
R&D centres in such a way that a whole corporationld function in an
undisturbed and most effective way. In order toieah this, R&D must be
integrated with other components and the stratpglyang to R&D centres must
arise from the paramount expansion concept purbyetie entire corporation,
as well as external circumstanties

3. The condition of the R&D sector in Poland and th country’s research
potential — an attempt at evaluation

The research potential of any economy can be destusing a range of
indicators that provide guidelines as to the pcatity of making R&D
investments in a given country. Examples of sucHicators are R&D
expenditures and employment in the sector. Thep@sented in table 1.

1wWe mean here, for instance, the industry in whaclkorporation operates, the level of
competitiveness, etc. — from the author.
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Table 1. Basic R&D indicators, years 1995-2004

Specification 1995 | 2000| 2001| 200# ZOOF 2004
R&D expenditureS(current prices):
in relation to GDP(GERD/GDP), %| 0.65 0.66 0.64 0.58 0.56 | 0.5¢
per capita (PLN) 55 125 126 118 119 136
EnplomeNRED NS00 g | 4s | as| as| 4s| 46
including R&D staff 2.9 3.2 3.3 3.3 3.4 3.6

a — Excluding depreciation of fixed assels— GERD/GDP ratios were calculated based on
updated GDP data derived using a new GDP calculatiethod applied for the first time in 2000.
Compared with the previous method, the change imebla modified range of entities in the
institutional sectors, replacement of cash accagntiith the accrual accounting approach to
transactions in the accounts of the governmentd! sif-governmental institutions’ sector, and
valuation of fixed assets according to market price— Preliminary datad — Employed —
equivalents of full-time employment; economicallgtige population (all working persons and
those assumed to be unemployed) — based on theinLBboce Survey (BAEL): May of 1995 data,
for years 2000—2004 th&4uarter data.

Source:Nauka i technika w 2004 rok@®&US, Warsaw 2005, p. 21.

Data presented in the table indicate a very low BBB GDP ratio.
Throughout the period in question, the ratio nevereeded 1%; moreover, since
2002 the R&D expenditures accounted for less th@@®f GDP. This situation
adversely influences the establishment of new R&Dtres, as the number of
research projects is regularly declining. Howetlee, research quality cannot be
explicitly evaluated, as it is not directly influeed by lower R&D expenditures.
This statement cannot be easily verified, becads¢h® lack of empirical
research.

International comparisons between Poland and thedtldtries show that
the Polish public sector’'s expenditure on R&D im020alone was not much
lower than in the other member states at a simiéael of economic
developmerit.

However, expenditure per capita shows a steady @idWth starting
from 2002, accompanied by an unchanged percentagr&D expenditures,
which suggests that governments in those yearsiaticassign much weight to
the sector. On the other hand, a positive thingheés systematically growing
proportion of scientists engaged in the R&D seactaih) the total employment in

12 Orfowski W., Scenariusze rozwoju sektora wiedzy w Polsce do rékd gn:] Wiedza
a wzrost gospodarczyZielinski L., (ed.), Wydawnictwo Naukowe SCHOLAR, Warsaw020
pp. 189-191.
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the sector remaining the same. A natural conclusighat the sector undergoes
a gradual restructuring.

An analysis of domestic expenditures, their shane&DP, and other
indicators presented in table 1 do not allow thenglete evaluation of R&D
condition. Another important factor is the struetwf R&D expenditures by
type of research presented in Chart 1.

Chart 1. Structure of current expenditure on R&D adivities in years 1995-2004
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Source: author’s calculations based\auka i technika w 2004 rok@GUS, Warsaw 2005, p. 24.

According to the chart, the smallest amounts wéltcaed to applied
research; between 1995 and 1999, development waskranked first in terms
of received allocations, before fundamental redeant the next years they
swapped their positions. Analysing chart 1 we fthdt applied research was
considerably underfunded, because of excessive r@oing to fundamental
research.

Whether R&D business in a given country is an etitve option, or not,
is also determined by the size of employment ingéetor. Large numbers of
workers are an important encouragement, becausesaunce of qualified
personnel is then easily accessible. This aspgcesented in table 2.
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Table 2. Employees in the R&D sector, years 1995—200Number of persons as of 31 Dec.

Incl. full-time Scientific-research Scieqtific-regearch
Years Totd employees staff staff in relation to
total employment (9
1995 120004 111832 74748 62.29%
1996 128211 118584 81611 63.65%
1997 128396 120502 86309 67.22%
1998 128231 118738 85495 66.67%
1999 126000 118427 86318 68.51%
2000 125614 116824 88189 70.21%
2001 123840 115153 89596 72.35%
2002 122987 112369 90842 73.86%
2003 126241 115693 94432 74.80%
2004 127356 116779 96531 75.80%

a — Full-time and part-time employees without casian to full-time employment.
Source:Nauka i technika w 2004 rokGUS, Warsaw 2005, p. 21 and earlier editions.

Between 1995 and 1997, employment in the sectow gepidly, by
almost 7,000 in 1996 and 6,000 in 1997. Startiognfd998, Poland’s economy
showed a moderate upward trend (the number of tsstemncreased by 1% a
year). Characteristically, the number of scientisteelation to total employment
in the R&D sector was steadily growing in the asaly period, excluding 1998.
This trend is favourable and seems to confirm amich derived from table 1

about restructuring processes going on in the secto

The scientific potential of every country is definas much by current
indicators as the future opportunities. An incregsnumber of university
students can be expected to expand the resourpetefntial R&D workers.

Table 3 shows that the number of students almipéedrin the last decade.

Table 3. Higher learning institutions (selected typg)

Specification Schools Institutes (tﬁ(t)lfgi?]tj's)
Total c.oeeieieiiee 1995/1996 179 727 794.6
................................................. 2000/2001 310 945 1584.8
................................................. 2003/2004 400 943 1858.7
................................................. 2004/2005 427 1059 1926.1
UNIVEISItIES....ovvveeiiiiieeieeee e 200304 17 371 543.4
................................................. 2004/2005 17 407 554.9

~
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Table 3. Higher learning institutions (selected typg) — continuation

Specification Schools Institutes (tﬁct)lfgzrr?js)
Technical universities................... 2003/2004 22 212 342.4
................................................. 2004/2005 22 212 340.2
Academies of Economics ............. 2003/2004 93 55 382.3
................................................. 2004/2005 93 65 387.9
Higher vocational schools............. 2003/2004 151 134 166.8
................................................. 2004/2005 181 152 207.1

a — established under the Higher Vocational Scheotsdated 26 June 1997 (Official Journal
No. 96, item. 590) with amendments.
Source:Statistical Yearbook 200%US, Warsaw 2005, p. 334, and earlier editions.

In the last two years the number of students aitbgnthree types of
schools increased, only technical schools sufféreth a small drop, rather
painless considering the total number of students.

Another indicator that reflects the condition ofuedtion is enrolment
ratios presented in table 4.

Table 4. Enrolment ratios for tertiary education (agegroup 19 — 24 yeary

Specification Grods Nef
1990/1991 12.9 9.8
1995/1996 22.3 17.2
1999/2000 36.9 28
2000/2001 40.7 30.6
2001/2002 43.6 327
2002/2003 45.6 345
2003/2004 46.4 35.3
2004/2005 47.8 36.8

a — Excluding extramural students and foreignkrs,relation of students (as of beginning of the
school year) at a given level of education (regesllof age) to the number of population (as of 31
Dec.) in the age group corresponding to that lefetducation,c — relation of students (as of
beginning of the school year) at a given level dfi@ation (in a given age group) to the number
of population (as of 31 Dec) in the age group aoading to that level of education.
Source:Statistical Yearbook 200%US, Warsaw 2005 p. 341 and earlier editions.
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A year-by-year analysis of data provided in thelgablearly reveals
a steady upward trend. Special attention shouldaie to relations between the
gross and net values. The growing differences sidpat the tertiary education
is taken by persons that did not have such plaf@édeA justified conclusion
is that population is willing to improve its quadiftions and that education is
viewed as more and more important.

The presented data evidence that today’s Polandahésge human
potential in the field of R&D, although data on thembers of scientific and
research workers by research type are not availdla®vithstanding, assuming
that employment is proportional to research exgeres, a picture can be
formed in which fundamental research predominated the emphasis on
applied research is relatively weak. An unfavousafdctor throughout the
investigated period was the GERD/GDP ratio. Theerddic potential can
be expected to grow, as suggested by the increasiabnumber of students
and their numbers in some types of schools. Thedtie also confirmed by
a growing enrolment ratio.

4. Assessment of foreign firms’ involvement in R&D

Foreign enterprises have been allowed to estabfisin subsidiaries on
the territory of Poland since 1990. In the firsageof economic opening foreign
organizations running R&D activities were rare pbraenon¥’. The available
statistical data provide information on this tygénvolvement only from 1997.

Table 5. Domestic expenditure and numbers of R&D wdkers in enterprises with foreign
majority ownership, years 1997-2004

Expenditure Employment
vears No_. of Total incl. budgetary Total incl. scientific-
units funds research workers
thousand PLN as full-time employmefit
1997 33 134 922.0 74.7 1283.0 697.0
1998 44 205 126.7 930.5 1793.4 730.2
1999 57 382 003.7 300.0 1595.1 924.1

13 Because foreign enterprises wished to exploit theinership, location and internalization
advantages in the first period; besides, the R&Dosdn Poland was unfamilar and its level of
technological development was low — from the author
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Table 5. Domestic expenditure and numbers of R&D wdkers in enterprises with foreign
majority ownership, years 1997-2004 — continuation

Expenditure Employment
No. of incl. budgetary incl. scientific-
Years units Total funds Total research workers
thousand PLN as full-time employmeft
2000 57 224 992.0 4700.5 1576.1 879.2
2001 44 91937.9 768.1 670.9 463.7
2002 35 97 497. 6 1197.8 623.8 425.5
2003 44 116 087.5 205.0 857.3 587.9
2004 60 241 657.8 412.0 1382.0 1036.2

a — equivalents of full-time employment.

Source: developed by the author basetNanka i technika w 2004 rokGUS, Warsaw 2005 and
earlier editions.

Data in table 5 show a small number of foreign gmiges conducting
R&D activities; before the year 2004, their numbeever exceeded 60
organizations. Worth noting is the low proportiodnnational budget’s funds in
enterprises’ expenditures — it surpassed 2% of totas only in the year 2000.
Employment clearly declined at the turn of 2000 2001. At that time, both
total employment in the R&D sector as well as thnher of scientific and
research workers dropped by over 50%. The probaaleon was restructuring
aimed to improve enterprises’ financial condition.

An interesting phenomenon is the major changettwk place in 2004 —
the total number of enterprises involved in R&Drassed and employment in
the sector grew by over 61%. When the number ofl@yed scientists alone is
analysed, a very positive situation is discoverdtie-group increased by over
76% compared with the previous year, which chartbed proportion in total
R&D employment.

Another measure allowing indirect identification fofreign enterprises’
involvement in the R&D sector is the patent stasst Chart 2 compares
numbers of patent applications submitted by the aftim and foreign
enterprises between 1990 and 2004.
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Chart 2. Domestic and foreign patent applicationsigmitted in Poland, years 1990-2004
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1990
1995
1999
- domestic
2000
s oa
2001 |:| foreign
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a— Submitted to the Polish Patent Office- direethyl under the PCT.
Source:Polish Patent Office data, aftétauka i technika w 2004 rokGUS, Warsaw 2005, p. 99.

According to the chart, the proportion of patenplagations submitted by
foreign firms started texceedthe number of domestic submissions from 1995,
and between 1999 and 2003#cillated around 65%, coming close to 70% in
2004. Data that are more detailed are providedabiet4. They show that
domestic firms made more submissions than foreiggarozations did only
before 1994. This trend proves that transnatioogparations expanded their
R&D activities.

Table 6. Domestic and foreign patent applicationsI&d in Poland between 1990 and 2004

Specification | 1990| 1993‘ 1994‘ 1995| 1997| 1998‘ 1999‘ 2000| 2001| 2002‘ 2003‘ 2004
Inventions:

Domestic 410%2658| 2676| 2595| 2399| 2407| 2285| 2404| 2202| 2313| 2268| 2381
Foreign 1316 1807|2221|2874|3948| 4128|4671| 4894|4344|4295| 3941|5359

Source:Nauka i technika w 2004 rok@®US, Warsaw 2005, p. 100.
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The above conclusion seems true, but when the nebdeaking the
submissions is examined, then the earlier findamgsnot so certain any méfe
This opinion is confirmed by chart 3 presented Welo

Figure 3. Patent applications filed by foreign enteorises in Poland
between 1993 — 2004
6000 Ounder the
@ PCT
S 5000 - — procedure
< 4000 | W under the
ey domestic
& 3000 1 procedure
©
» 2000 -
(]
o]
€ 1000 -
2
0 il
5 M S RN PO DD QD N
o & & & £ S & & K
S S S A S S S S

Source Nauka i technika w 2004 rok@®US, Warsaw 2005, p. 100.

Growth trends characterising the total number démasubmissions and
patents made under PCT reveal a distinct similafitys issue is presented more
in detail in chart 4, where PCT submissions aremshas percentages of total
patent submissions made by foreign firms.

14 patents can be submitted to the Polish Patent&directly or under the Patent Cooperation
Treaty. The other option is an international fagiproducing the same legal effects as a domestic
submission made in a country-signatory to the yreBor instance, a corporation applying for
patent protection in Germany can also seek protedt Poland — from the author.
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Chart 4. Share of patent applications submitted byoreign
firms under PCT in total patents

JL. 0170

£ 3495 77.52% 79.07% 80.23% 79.80%
68.319% 70-25%
55.98%
40.25% |||

1994 1995 1997 1998 1999 2000 2001 2002 2003 2004

Source: author’s calculations basedNauka i technika w 2004 rokGUS, Warsaw 2005, p. 100
and other annual volumes.

The presented situation can be explained in one@ivays:

1. Corporations use scientific resources located dat$toland, which should
indirectly induce a decline in R&D activities in [Bod, but the 2004 data
seem to challenge this interpretation.

2. Corporations prefer to submit patent applicationstheir own countries,
perhaps hoping for a more effective patent prataectanother issue is the
very process of invention development that depamdthe structure used to
manage corporation’s R&D centr&s) This case might suggest that
technology transfers occur between a subsidiantl@garent company.

The presented data on R&D activities pursued irafblby transnational
corporations show that despite the availabilitynafl-educated scientific staff,
transnationals were not inclined to increase emplt and establish new R&D
centres until the year 2003. However, patent sizdisare not a fully reliable
source of information on transnational corporationgolvement in R&D. The
last two years suggest that the situation has gesdually improving, judging
by favourable data showing growth in employment R&dD centres in 2004.

15 5ee: Gassmann O., von Zeidwitz Nlew Concepts And Trends In International R&D
Organization Research Policy 28, 1999, p. 235.
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The first signs of the trend appeared as early08€.2Motorola, Siemens,
and Samsung are examples of firms that decideautoch their R&D activities.
In 2000, Motorola employed 50 engineers and therotivo corporations 10
engineers each. After four years, Motorola emploggdnany as 500 specialists,
Siemens 600, and Samsung 97. In 2005, the Koreapamy had 300 engineers,
and the other two organizations around 700 Ba@tatements made by the
corporations’ representatives suggest that theyldvogrease their employment
in the future. This attitude is very valuable, hesm it is much more costly to
create one R&D job than a job in the manufactuniyistry’.

Examples of Motorola, Siemens, and Samsung areismoue — Poland
has today around 40 research and development semtngloying over 3000
specialists. The most important of them are preskint table 7.

Table 7. Foreign R&D units in Poland

Firm name and sector of Place of A Employment
activity establishment No. of scientists expansion plans

ABB, Machinery Krakow N/A N/A
ADB Zielona Goéra 320 N/A
Aldec-ADT Katowice 80 95 (2005)
American Management Krakow NIA 200
Avon Garwolin 5 (2005) N/A
Bombardier Katowice 120 N/A
CapGemini Polska Wroctaw N/A N/A
Cederroth Radzymin N/A N/A
CH2M HILL Krakow N/A N/A
ComArch Krakow 200 (2009 N/A
COMP Rzeszow Rzeszéw N/A N/A
Compuware Gdansk 80 N/A
Delphi, Automotiv Krakow 560 (2005) 800 (2007)
GE Security Gdask 20 N/A
General Electric Aircraft Warsaw 150 (2005) 200 (2007)
Engine:
GlaxoSmithKline Pozna N/A N/A

18 Informatyka przyjrs, Rzeczpospolita, 18.05.2005, no. 116.

7 Only Samsung representatives decided to reveal immeh it cost to create and then
maintain one job in an R&D centre — the amountsliB& 60,000 — 70,000 and 30,000 — 35,000,
respectively — semformatyka przyjra, Rzeczpospolita, 18 May 2005, no. 116.

18 http:/iwww.pckurier. pl/archiwum/art0.asp?ID=5994.
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Table 7. Foreign R&D units in Poland — continuation

Firm name qnd sector of Plage of No. of scientists Emplqyment
activity establishment expansion plans

IBM Krakow 40 (2005) 200 (2009
IMG Poland Warsaw 150 (2005) N/A
Intel Gdaisk 200 N/A
Kroll Ontrack Katowice 10 (2004) N/A
LG Electronics Ciechanéw N/A N/A
Lucent Technologies Bydgoszcz 200 N/A
Lurgi Krakow N/A N/A
Mentor Graphics Polska Katowice/Warsa 72 (2003) 0 (Em05)
Microsoft Warsaw N/A N/A
Motorola Krakow 700 (2005) N/A
Oracle Warsaw N/A N/A
Philips Pita, Ketrzyn N/A N/A
Pliva Krakow N/A N/A
Pratt & Whitney Rzeszéw N/A N/A
Remy Internationale Wroctaw N/A N/A
Samsung Electronics Warsaw 300 (2005) 600-700 (200
SAS Institute Warsaw 160 N/A
Siemens Wroctaw 600 (2006) N/A
TopGaN Warsaw N/A N/A
TRW Automotive Czstochowa 150 (2005) 300 (2006)
WABCO/American Wroclaw N/A N/A

Standards Companies, In¢.

Source: developed by the author based on prestear{ivww.rzeczpospolita.pl) and information

from the Polish Information and Foreign Investm&gency (http://paiiz.gov.pl.).

Foreign corporations assess Polish contributioiR&® upon growing
employment in the domestic centres. Low labour s@stmbined with good
results achieved by Polish scientists are the mniogtortant incentives
encouraging R&D investments.

19 http://www.finanznachrichten.de/nachrichten-20@8abtikel-1960523.asp.
20 http://www.sas.com/offices/europe/poland/sas/iriatex.

2L |nformation based on A. Grycuknvestment Conditions In Poland — Highlights, Trends

& Recent DevelopmentBping Plastics Business in Poland 2005 Conferencakd(, 30-31 May
2005 Adrian Grycuk PAIliZ 2005.
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4. State’s support to the R&D industry — the instititional framework

The presented data on R&D expenditures make uzedabw seriously
the industry collapsed. Poland is probably the @olyntry in the region that did
nothing for the 15 transition years to formulateamsparent R&D development
strategy and an innovation polféy

Insufficient funding is only one aspect — the otbee is that the fund
distribution system does not meet, as empiricah datggest, the demands of
today’s economy. Some structures are the legaayhefprevious system and
now they effectively oppose all reformation attesnpfhese are state-owned
RDUs (Research and Development Units) that openatier a Parliament Act
made effective in 1985 and amended afterwdrdd present, the total number
of RDUs is 204 and they employ around 25,000 warkEormally, they pursue
R&D activities; however, some of them actually dit do any research, but reap
benefits associated with their status (e.g. exeamptirom the income tax and
local taxes).

Part of RDUs’ privileges was extended to includiegie enterprises only
in the middle of 2005. Before that, private entesgs’ involvement in R&D did
not entitle them to any tax exempts or relievegrhrctice, they could not deduct
any amounts spent on R&D. On 29 July 2005, thevation support act was
put into effect to rectify the situation. The acoyides for a range of incentives
intended to encourage entrepreneurs to cooperdke sgientists (only 6% of
SMEs have links with research uffjsand to develop their own solutions. The
most important instruments promoting enterprisegoivement in R&D aré®

1. A technological loan supporting entrepreneurs wighito base their
investment projects on new technologies. The laargranted from the
Technological Loan Fund via the Bank Gospodarstwadivego; part of the
loan is subject to remission. The loan is to sdhe SME sector, which
the act explicitly stresses by excluding large streent projects, and
promotes firms according to the size criteffoifhe loan is granted according
to the market rules and entrepreneurs’ matchingifurannot be less than
25% of the total loan amount, whose maximum vasuget at 2 million euros.

22 Until mid 2006, R&D activity was only regulated kgx provisions set out in the corporate
income tax law of 15 February 1992 and the VAT &1 March 2004 — from the author.

2 Amendment of 2000 and the bill of 2005, now diseasby the Polish Parliament.
24 Ministry of Economy and Labour’s data as of thd ehDecember 2004.

% Some forms of innovation supporting |a8vJuly 2005 (Official Journal 2005 no. 179, item.
1484).

26 Article 6 item. 7—from the author.
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The largest amount of public funds subject to remisis 1 million euro, or
50% of the loan drawn; in each calendar year, éngitted amount must not
exceed the product of 10% of the loan drawn tirhesrumber of years that
elapsed from the day the loan was granted. Theangeses other restrictions
as well, depending on investment project's locagiot purpose.

2. Eligible for the status of an R&D Centre are entiegs that meet predefined
criteria (net receipts from the sale of own R&D guots have to make up at
least 50% of total receipts earned in the accogntiear preceding the
submission of the application for the status anthotibe less than 800,000
euros). The RDC status entitles organizations xoeteemptions applying to
R&D activity (income tax, real property tax, agficwal tax, and forest tax).

3. Changes in the tax law. Enterprises are allowddett amounts spent on the
development work as cost items in the fiscal y@amnvhich the work was
completed, regardless of its outcomes. Besides;abeof a new technology
purchased from Polish or foreign research insttatn be deducted from the
tax base — SMEs are allowed 50% and other typesatefprises 30%.

4. R&D services are now taxable at 22% VAT rate. Téidution makes it
possible to deduct VAT amounts paid by firms in R&D sector.

Final comments

Theory allows to distinguish between two aspectgoifinology transfers
made by foreign R&D centres. One concerns the lprafi activities run by a
research and development unit and determines thetidins of transfers within
corporation’s structure. The other aspect is cormukewith technology transfers
to the host country’s economy.

The most important factors motivating a corporationset up an R&D
centre and to run this type of activity ameter alia, a dynamic and leading
market; proximity of the points of sales, friendlggal regulations and
agreements on standards; linkages connecting tHe iR&ustry, manufacturing
processes and networks of suppliers, access tdyhsgiiled personnel and the
presence of worldwide development centres in angarea.

Public allocations to R&D have been declining foarmy years. Since
1990, the state budget expenditures have nevereé&del%. In 2003, the
GERD indicator dropped to a record low value 06018 addition, the structure
of R&D expenditures suggests that the fundamengaglearch is strongly
emphasised at the cost of applied research andopavent work. Although new
concepts are generated, the economic results dmpodve, because of a lower
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number of implementations. If budget allocationdRi&D are not restructured,
then the efficiency of the entire economy may detate in the long term.
Besides, this situation casts a very unfavouraigkt lon Poland as an EU
member, because of the goal the 27 countries sbéimodified Lisbon Strategy
(3% of GDP allocated to R&D).

An analysis of R&D employment reveals that Polamd la substantial
scientific potential; particularly important is tlggowing share of scientists in
total employment in the industry. However, the prasstructure of financial
allocations prevents a full use of the phenomé&hdnother noteworthy fact is
the expanding number of students and growing ermmolmatios in higher
education — both the factors suggest that Polasdientific potential keeps
increasing.

After the beginning of 1990s, transnational orgatans were not very
much inclined to initiate R&D projects — those thetre never exceeded 57
firms and in 2002 their number was only 35. Thisation changed favourably
in 2004, when the number of R&D units and sciestigached a record high
value in the analysed period. Foreign organizatisnbmit definitely more
patent applications than the domestic firms do. Arrwing phenomenon,
however, is that most applications are filed atRiodish Patent Office under the
PCT facility. This fact may suggest that the domgeshits rarely participate in
the development of new solutions. A probable reasorhat transnational
corporations adjust their structures managing R&Eworks in the age of
globalization.

Several tens of R&D centres develop new technotogiePoland today.
Since the year 2000, we have been able to obseoverg employment in R&D
and formation of new R&D establishments. Interegyinmost of the projects
are greenfield investments. The probable reasomes carporations’ better
knowledge of Poland’s technological potential, pumarily results achieved by
the existing R&D centres. The factors attract ofleeeign firms and encourage
them to set up their own centres in order to acdatmuthe technological
potential. International experts believe that Pdlamone of the best places for
investmerf. It is also worth remembering that the very esshbhent of a
research and development centre can be treateteabralogy transfer in itself
— the scientific and research equipment apart, nfost important factor is
humans. A corporation has to provide adequateingifi.e. to share the know-
how) and relevant knowledge (tacit), enabling therfgrmance of the

27 For the sake of exemplification, the RDUs emplogra®5 000 persons.

2 Transnational Corporations and the Internationalipat of R&D, World Investment Report
2005 p. 34.



110 Aleksander Donakowski

programmed tasks. This evidently points to theterise of technology transfers
between the parent companies and their subsididsangible proof has been
found, however, that might confirm the existenceswéh transfers to domestic
firms.

An analysis of the system of incentives appliedH®y state to encourage
private entrepreneurs’ involvement in R&D activitianveils a long period of
standstill — for almost 15 years Polish regulatidits not change much, apart
from minor modifications introduced to VAT and Claws. The consequences
are private capital’'s limited participation in R&Bxpenditures and generally
low degree of innovation in the Polish economy. Timeovation support act
passed in April 2004 has introduced a range ofunsnts improving the status
of the private R&D sector. The instruments definmtess direct aid
(technological loans) and provide for tax incergiyexemptions from CIT and
PIT, R&D services are taxable at 22% VAT rate, gises are entitled now to
apply for the RDC status). Changes made by the lagware indisputably
necessary and their course is favourable.

An additional argument for private enterprises norease their R&D
spending is the commencement of EU'S Rramework Programme (2007 —
2013) and implementation of the related Nationatddgpment Plan for Poland.
It can be hoped that projects carried out underptiogrammes, supported by
substantial funds and changes in the law, willéase R&D expenditures not
only in foreign firms, but also in Polish organipats, and that the trend
observed in Poland in the recent years will comtjnfuelled by country’s
expanding scientific potential. We should not farg®wever, that any effects of
the introduced solutions can be reliably verifidterasome years from the
initiated actions.
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