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17.1. Low enterprise spending on R&D - the main prolem barrier to in-
creasing the innovativeness of Polish economy

The level innovativeness of Polish economy is usfsattory. According to the
2005 Summary Innovation Index (Sll) prepared byDiae Enterprise (European
Commission, 2006), Poland was included in the grfupountries described as
“losing ground” (together with Bulgaria, EstoniagiRania, Slovakia, Spain and
Turkey) — Poland was ranked™@ut of 33 countries and 2but of the 25 EU
member states. The report states that taking iotouwnt the value of Sl for
other European countries and using a linear exi@tipo of current performance
and the growth rate, the process of catching uimeoEU-25 average level of
performance in the case of Poland would take moae 60 years. The report
concludes that this enormous time-lag should risgiestion on which dimen-
sions of the innovation policy have to be addredsettier. This question be-
comes even more important in the context of praivesglobalization and in-
creasing technology competition from non-Europeanntries — the reports
states that basing on current trends it would ta&ee than 50 years for the EU-
25 to reach the US level of innovation performanidee report shows that Po-
land exceeds the EU average only for four indicator

»  youth education attainment level,
»  total innovation expenditures,

» ICT expenditures, and

» new-to-firm product sales.
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All these are the indicators for future succesadopting new technologies. On
the other hand, the report stresses that the d¢onglifor knowledge creation are
worsening, particularly due to a decline in bussnB&D and indicated the fol-
lowing major challenges: to strengthen the finagcgystem supporting the
R&D and innovative activities, to stimulate coopima between industry and
science as well as clustering (EC, 2006).

The main reason for a low level of innovativenasg mnovative capacities
of the Polish economy is a low and decreasing lefé&D financing during
the last decade (Gonaski et al, 2006). According to GUS (2002), the level of
R&D spending in Poland in 1998 amounted to 0.72%sDBiP, while the busi-
ness enterprise R&D spending (BERD) amounted t8%.2f GDP. In 2005,
gross domestic expenditure on research and develapaativity in 2005 prices
amounted to PLN 5,574.6 million (€ 1,384.85 milkix)lr,] which accounted for
0.57% of GDP. At that year, state’s share in finagdR&D activity amounted
to 57.7%. It means that non-budgetary funds aintdohancing the R&D activ-
ity in Poland accounted for 0.24% in relation to BsDn contrast, in 2003 in the
OECD countries the state’s share in financing ofCR&ctivity amounted to
30.2% and in the EU to 35%. At the same perioddta expenditures on R&D
activity in OECD countries amounted to 2.26% of G&fel in the EU to 1.81%
of GDP.

These data clearly indicate that in order to iaseethe innovative capacities
of the Polish economy and to direct innovation @otiowards meeting goals of
the Lisbon strategy, the main strategic goal of Ewdish innovative policy
should be a significant increase in spending on R8ad stimulation of innova-
tive activities by the private sector.

However, the need of increasing the R&D activitythbg enterprise sector is
not only the issue of improvement of R&D statistiakhough the R&D indica-
tors very well reflect innovativeness, innovativapacity and technological
competitiveness of the enterprise sector and tbaany). Equally important is
the role of the innovative companies in the procdsshaping the effective Na-
tional Innovation System (NIS), especially in thetahing-up and developing
economies. Freeman (2006) showed that the low leiv&®l&D expenditure at
enterprise level affects negatively on the NIS @ffeness. He also pointed out
that the way in which enterprises develop innovai®not simply a matter of
R&D, but is also dependent on the way in which ratgloperate and production
is organized, as well as on the legal and cultooains of the society. On the
other hand, he showed, presenting Asian experidratecompanies can influ-
ence the way the market’s forces function withia ftamework of the NIS.

! The EUR-PLN conversion rate used throughout theptr is an average exchange rate pub-
lished by the National Bank of Poland.
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17.2. Innovative performance of the largest compass in the developed
countries’

According to NSF (2004), parent companies of th8. Wnultinational corpora-
tions (MNC) accounted for two-thirds of the R&D spiing of all industrial
R&D performers in the United States in 2000. Theasent companies at that
time spent on R&D activity $131.6 billion in the Ilted States. These data were
confirmed by Mataloni and Yorgason (2002). Theynpail out that expenditures
for research and development activities performgdhe U.S. multinational
companies accounted for 68% of total U.S. R&D exjitienes in 1999, while in
both 1982 and 1989 they accounted for at leastttwds of the US total. They
also indicated that for U.S. parents, the ratidR&D expenditures to the gross
product of all U.S. parents was 7%. The ratio oflR&penditures to the gross
product of U.S. parents that performed R&D was 1R&D intensities were
particularly high for companies in several indwestrivithin manufacturing, such
as computers and electronic products (particuledlpnmunication equipment),
chemicals (particularly pharmaceuticals and medgjn and transportation
equipment. In the case of computers and electiortiducts, the ratio of R&D
expenditures to the gross product of all U.S. garems 29%, as almost all enti-
ties in this industry conduct R&D.

Mataloni and Yorgason (2002) pointed out that 8/the R&D was per-
formed by U.S. parents and 13% by foreign MNC. Tamasiderable extent, the
parent’s large share reflects their dominant slereverall U.S. MNC opera-
tions. It may also reflect the tendency of firmddoate complex research activi-
ties near their headquarters and the role of theeistates as a leader in inno-
vative scientific and engineering research anchandevelopment of new tech-
nologies. 88% of the U.S. MNC R&D spending was femdy the MNC’s
themselves. The remaining 12% was funded by othgtiess, such as govern-
ments, other private firms, and non-profit orgaticzzs.

The data of National Science Foundation (2007st@ncentration of R&D
spending, which are mainly driven by large compsniadustrial companies
employing over 25 thousand people in US financeer @d.1% of total indus-

2 |n order to prepare the comprehensive analysisaaedssment of the innovative performance of
the Polish largest enterprises the reference ptas@m of the situation in the most developed
countries in that field is required. This chaptezgents the U.S. example as one the most innova-
tive economies and the enterprise sectors in thidwile worldwide leader of R&D spending at
enterprise level. That part of the analysis is Hase the data coming from the Bureau of Eco-
nomic Analysis of U.S. Department of Commerce amanfiNational Science Foundation. The
chapter presents also the selected findings cofnimy The 2006 EU Industrial R&D Investment
Scoreboard Industrial Research and Innovation, prepared brediorate-General Joint Research
Centre of European Commission.
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trial R&D in 2003, while the share in financing dbtindustrial R&D by the
companies employing over 5,000 people accounte@X@%.

The data and the findings for the EU companies cfvora the 2006 edition
of the “EU Industrial R&D Investment Scoreboard'C E2006a) contains the
data on the top 1000 EU companies and the top a666EU companies ranked
by their investments in research and developmerd.réport confirmed the role
of large companies as the main drivers of R&D spendnd innovation activi-
ties of the enterprise sector worldwide. 2000 sygdecompanies invested €371
billion in the year covered by ti&coreboardi.e. 2005/6). This equals to nearly
80% of the total business R&D expenditure worldwidide concentration of
R&D spending was also observed in EU. The top 5Gc&tdpanies invested €80
billion in R&D, representing 70.7% of the R&D inwewent by the EU compa-
nies on theScoreboardas a whole. Over 2005, there has been strong growth
industrial R&D investment worldwide. The 1000 EUhgmanies invested €112.9
billion (growth by 5.3%) and the 1000 non-EU comipan€257.7 billion
(growth by 7.7%). The proportion of EU firms incsggg their R&D investment
in 2005 amounted to 76%, while non-EU — to 84%. iGte past three years,
R&D investment has grown on average by 1.7% p.ahénEU 1000 and by
6.7% p.a. in the non-EU 1000.

According to the EC (2006a) the overall R&D intéysiof EU companies
amounted to 2.9%, while the R&D intensity for th& dompanies amounted to
4.4%. The list of top 1000 EU companies consist82% companies from the
UK, 167 from Germany, 112 from France, 81 from Sgved’0 from Finland, 44
from Netherlands, 37 from Belgium and Denmark, @8rf Austria, three from
Hungary, two from the Czech Republic and only twanf Poland: TP SA and
KGHM ranked 488th and 864th respectively. TP S/toregl the R&D spending
at the level of €14.31 million, while KGHM €4.21 lfran. For comparison, in
2005 the leader of the list of 1000 EU companieating to R&D spending
DaimlerChrysler from Germany invested €5,649 millend Simens, ranked the
second — €5,155 million.

Industrial R&D investment worldwide are highly cemtrated in three sec-
tors: automobiles and spare parts, technology heneland equipment, pharma-
ceuticals and biotechnology, while sectors suctelggommunication, services,
food producers or oil and gas have relatively lai@rage R&D intensities. To-
gether, they accounted for more than a half of @lét&D investments by the
top Scoreboard companies in 2005. R&D is also kiglncentrated in just a
few companies in each sector. EU companies aré@vediastrong in the auto-
mobiles and parts, as well as in chemicals secidrs. highest average annual
R&D investment growth rates in 2005 and over that feve years as a whole

3 R&D intensity was defined in thecoreboardas a percentage of R&D investment over net sales.
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were shown by companies operating in pharmacest@atl biotechnology as
well as in a number of services sectors: softwaik @mputer services, travel
and leisure, media, health-care equipment andcarvsupport services.

The survey confirmed that companies continue téepr® locate R&D ac-
tivities in their home-country. Therefore, the togations for R&D activity in
Europe continue to be Germany, the United Kingdand France. Outside the
EU, the U.S. remained by far the most attractiee@lfor locating R&D activity,
followed by China and India.

17.3. R&D activity of the largest Polish companies results of the survey

Starting from 2002, the CASE (Center for Social &wbnomic Research) and
CASE-Doradcy, the research institutions based imsél&, together with a daily
newspaper Rzeczpospolita have been preparing gheflithe most innovative
companies in Poland. Each year the questionnaggaped by CASE is sent to
the largest Polish companies. In 2006, the quasdioas were sent to over 3500
largest companies with the total income of at I&fsmillion PLN in 2004 (at
least €11 million). Last year 134 companies septdbestionnaire back. The
goal of the chapter is to present the main restitse survey

Total sales income of the surveyed companies irb 28@ounted to PLN
153.7 billion (€ 38.2 billion). They employed 33#®usand people. Total in-
vestments of the companies amounted to PLN 8.@mi(E 2.2 billion). In terms
of number of the surveyed companies, private ddmesimpanies made up
57.5% of the sample. However, in term of salesestments and employment
the group of the analyzed companies was dominatestdte owned companies
(sales, investments and employment of the stateedwompanies accounted for
47.1%, 52.8%, and 65.8% of the total sales respygtiinvestments and em-
ployment of the analyzed firms). General econonfiaracteristic of the ana-
lyzed companies according to the type of ownerghgresented in table 17.1.

In 2005, the surveyed companies spent PLN 1,04&m(€ 259.6 million)
on R&D activity, which accounted for 59% of grossnukstic expenditures on
R&D activity in the business enterprise sector rigmb by Central Statistical
Office (2006a).

It is worth noticing that the total BERD in Polaimd2005 reported by Central
Statistical Office accounted for only 7.8% of R&DBpenditures of Daimler-
Chrysler — the leader of the 2006 EU Industrial REaestment Scoreboard.

The R&D expenditures were driven mainly by the detit private compa-
nies, which spent almost 65% of the total repoggpenditures of the analyzed
companies (table 17.2).
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Table 17.1. General economic characteristic of thenalyzed companies according to
the type of ownership, 2005

State-

Private

owned domestic Foreign Total
: ; companies
companies| companies

Number of companies 40 77 17 134
- share in total 29.9% 57.5% 12.7% 100%
Sales incomes, PLN (k)| 72,367,299| 66,873,754 14,525,997 153,767,049
Sales incomes, euro (k)| 17,977,667 16,612,946 3,608,585 38,199,197
- share in total 47.1% 43.5% 9.4% 100%
Gross profit, PLN (k) 6,338,910 6,491,727 1,637,538 14,468,175
Gross profit euro (k) 1,574,728 1,612,691 406,801 3,594,220
- share in total 43.8% 44.9% 11.3% 100%
Gross profitability 8.8% 9.7% 11.3% 9.4%
Investments, PLN (k) 4,695,306 3,444,187 758,278 8,897,770
Investments, euro (k) 1,166,420 855,614 188,373 2,210,406
- share in total 52.8% 38.7% 8.5% 100%
Employment 222,342 90,529 24,980 337,852
- share in total 65.8% 26.8% 7.4% 100%

Note: “k” — thousand.

Source: own calculations based on CASE and Rzeczlitasparvey.

Table 17.2. Selected R&D indicators for 2005 of thsurveyed companies according

to the ownership structure

State-owned| Private domes-| Foreign Total
companies | tic companies | companies
R&D expenditures, PLN (k] 231,719 676,195 137,162 | 1,045,076
R&D expenditures, euro (K 57,564 167,982 34,074 259,620
% 22.2% 64.7% 13.1% 100%
R&D intensity 0.32% 1.01% 0.94% 0.68%
R&D employment 1,026 2,097 344 3,466
R&D expenditure per one
R&D employee, PLN (K) 225.9 3225 399.3 301.5
R&D expenditure per one
R&D employee, euro (k) 56.1 80.1 99.2 74.9
R&D expenditure per one
employee, PLN (k) 1.0 7.5 5.5 3.1
R&D expenditure per one 03 19 14 08
employee, euro (k)
R&D employment over total -, 450 2.32% 1.38% |  1.03%
employment

Note: “k” — thousand.

Source: own calculations based on CASE and Rzeczlitasparvey.
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The results of the survey showed that 90 compana@esased and 44 firms de-
creased the R&D spending in 2005 comparing to 26vever, total R&D
expenditures of the surveyed companies in 2005ageckin comparison to 2004
by 2.3%. As in 2005, the surveyed companies ineckdise sales over 2004 by
9.8% the R&D intensity in 2005 decreased to 0.68% 2004, the R&D inten-
sity was estimated at the level of 0.76%is worth mentioning that in 2005 the
highest R&D intensity — 1.01% was reported by pgevdomestic companies,
while by the state-owned companies — the lowesB2% (table 17.2).

In 2005, 3,466 employees in the surveyed compamées dedicated to R&D
activity. Comparing to the data from 2004, an iase=in employment in R&D
was reported by 391 persons (increase of 11%).d€cecase of R&D expendi-
tures as well as an increase in the number of peedaledicated to R&D activ-
ity were reported in 2005 comparing to 2004, theCR&xpenditure per em-
ployed in R&D decreased from PLN 347.9 thousand€ thousand) in 2004
to PLN 301.5 thousand in 2005 (€ 74.9 thousandQ@5, the highest R&D
expenditures per one employee in R&D activity wexgorted by foreign com-
panies (PLN 399,300), while the lowest spending wgsorted by the state-
owned companies (PLN 225,900). The share of empkyre R&D activity over
the total employment in the surveyed companiesO@52was higher than in
2004 and amounted to 1.03% (in 2004, it amounte@.99%) — the highest
value for that indicator was again observed in gheup of private domestic
companies — 2.32%. The total R&D spending in 20@% pne employee
amounted to PLN 3.1 (€768).

49.3% of the R&D funds in 2005 were consumed gy fthm’s R&D divi-
sions (see figure 17.1). The second and the thast important source of R&D
for the surveyed companies were: the purchase d R&ults from the foreign
(19.7%) and domestic (19.2%) companies. Only 2.9%hefunds went to state
R&D sector (so-called JBR sector), which indicatesy limited cooperation.
8.8% of the funds were aimed at other institutiand organizations (universi-
ties, Polish Academy of Sciences — PAN etc.).

It is worth noticing that foreign companies almdsat not report R&D con-
tractual cooperation with Polish companies or daimé&&D sector. Majority of
the R&D activity of foreign companies was performiag own R&D depart-
ments (83.1%) or was purchased abroad (12%). Whatore, private Polish
companies hardly ever reported cooperation with efttim R&D institutions —
only 3.3% of the private domestic firm’'s R&D expéndes went there.

On the other hand, these firms are the most actigeveloping contractual
R&D relations with other firms — foreign and Poli@dmost 50% of the R&D
expenditures of private domestic firms were chagohé other companies).

4 R&D intensity was defined in as the percentage oDR#vestment over sales.
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Figure 17.1. Structure of R&D expenditures in 200®f the surveyed companies
19,20%

49,30%

19,70%

8,80% 2,90%

Company's own R&D activity
O Foreign companies
M Other institutions (e.g. universities)

B Domestic companies
M State R&D sector - JBR

Source: own calculations based on CASE and Rzeczliasparvey

The results of the survey show that the state-ovaoetbanies are the most fre-
quently cooperate with domestic R&D sector — 41R&D expenditures of
the state-owned companies were incurred by the d&fRor, universities and
science institutions (table 17.3).

Table 17.3. Structure of R&D expenditures in 2005 fothe surveyed companies ac-
cording to the ownership structure

State owned Domestlc, Foreign

. private .
companies . companies

companies

Company's own R&D activity 35.3% 47.5% 83.1%
Domestic companies 14.6% 24.1% 1.9%
Foreign companies 8.6% 25.1% 12.0%
State R&D sector — JBR 8.5% 1.2% 3.0%

Other institutions (e.g. universities) 33.0% 2.1% 0.0%

Source: own calculations based on CASE and Rzeczliasparvey.

It is worth noticing that despite massive privdiiaa process of the Polish econ-
omy or rapid private sector development during et two decades, state-
owned companies are still the most important dlidot the domestic (mainly
public) R&D sector. It means that the R&D instituts are not looking for co-
operation or are not able (or not competitive elyug cooperate with private
(domestic and foreign) companies.
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The results of the research showed that the R&vipcts financed mainly by
the companies — almost 90% of financing in 200% Tbmpanies are not active
in obtaining EU and budgetary funds. The shareutllip money accounted for
only 6.5% of total companies R&D financing (figut@.2).

Figure 17.2. Structure of R&D financing of the suneyed companies in 2005

89,80%

3,60% 3,50%
Company's funds B Budgetary funds OEU funds B Other

Source: own calculations based on CASE and Rzeczfi@sparvey.

The structure of R&D financing of the surveyed camigs according to the
ownership structure indicates that the private dstimeeompanies are the most
active in attracting the EU funds, while the stateied companies are the most
successful in attracting budgetary funding (in tpaup of companies budgetary
funding accounted for 9% of total R&D financingalfte 17.4).

Table 17.4. Structure of R&D financing of the survged companies in 2005 accord-
ing to the ownership structure

State owned Domestic, private . .
) . Foreign companies
companies companies
Company's funds 84.7% 92.3% 86.1%
Budgetary funds 9.0% 1.7% 0.0%
EU funds 0.1% 5.4% 0.0%
Other 6.2% 0.6% 13.9%

Source: own calculations based on CASE and Rzeczliasparvey.

Figure 17.3 presents the comparison of R&D intgrditthe top R&D investing
companies in Poland, EU and US according to sectors

5 R&D sector’s intensity was defined according to B@ (2006a).
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Figure 17.3. R&D intensity of the most R&D investilg companies from Poland, EU
and the U.S. by sector in 2005

14
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10 1
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High R&D Medium R&D Low R&D Very low R&D

intensity intensity intensity intensity
O European Union M United States Poland

Source: For EU and US — EC (2006a), for Poland 1 @alculations based on CASE and
Rzeczpospolita survey.

The results of the analysis indicate significamtiywer R&D intensity of Polish
companies in all analyzed sectors except for thepemies from the very low
R&D intensity sector. It is worth noticing that tR&D intensity of Polish com-
panies from the high R&D intensity sector is almidst times lower than of the
EU companies. According to the EC (2006a) methagiglthese Polish firms
should be rather classified as medium R&D intensdynpanies. The data pre-
sented in figure 17.3 may suggest that taking adoount the R&D intensity,
Polish companies are not able to built R&D competindvantage in high R&D
intensity sectors and R&D activity should be intged in medium R&D inten-
sity sector — for the EU companies R&D intensit#05 amounted to 4.3% and
for Polish companies 1.9%.

The crucial role of companies from medium R&D irgigy sectors in the
process of increasing the level of R&D activity andovativeness of Polish en-
terprise sector are confirmed by the data presentéidure 17.4. The sectoral
composition of most companies investing in R&D widhd show that majority

1. High R&D intensity sectors (intensity above 5%):aRhaceuticals & biotechnology; Health care equip-
ment & services; Electronics & electrical equipmentchnology hardware & equipment; Software &
computer services; Leisure goods.

2. Medium R&D intensity sectors (between 2% and 5%jtonobiles & parts; Aerospace & defence; Indus-
trial engineering & machinery; Chemicals; Pers@uids; Household goods; General industrials; Suppor
services; General retailers.

3. Low R&D intensity sectors (between 1% and 2%): Fpoaducers; Beverages; Travel & leisure; Media;
Oil equipment; Electricity; Fixed line telecommuaiions.

4. Very-low R&D intensity sectors (less than 1%): Rilgas producers; Industrial metals; Construction &
materials; Food & drug retailers; Transportationnixg; Tobacco; Multi-utilities.
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of R&D investments (51%) are located in medium R&ilensity sector. Only

22% of R&D spending of the largest Polish compaaigslocated in high R&D

intensity sectors. It is worth underlining that 23#%R&D expenditures in Po-
land is located in a very low R&D intensity sectahile in the US only 2% and
in the EU 6%. The data presented in figure 17.3%5hd present limited ability
of the Polish enterprise sector to generate highlityuof R&D activities on a

massive scale and indicate that the competitiveoktise Polish economy may
be driven by medium R&D intensity sectors.

Figure 17.4. Sectoral composition of most R&D invéisig companies from Poland,

‘\“

EU and the U.S.

100% AW

80%

60%

40%
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0%

European Union United States Poland

OHigh R&D intensity Medium R&D intensity
M Low R&D intensity N Very low R&D intensity

Source: For EU and U.S. see EC (2006a), for Polamsvha- calculations based on CASE and
Rzeczpospolita survey.

Table 17.5 compares the selected branches in PalashdEU according to the
branch’s R&D intensity and the branch’s share in[Ri&vestments of the larg-
est companies. The data presented in the table gietwPolish firms from all
branches are characterized by lower R&D intensiintthe EU companies. The
largest R&D investors in Poland are located in dioahand software industries
(35.5%). It is worth noticing that Polish chemicalitomotive and food compa-
nies, comparing to other branches, have the smalistance to catch up with
the EU companies in the field of R&D intensity.

The results of the survey showed that only ninegamies out of 134 (6.7%)
sold any licenses, only 22 companies submitted npasg@plication abroad
(16.4%) and 49 firms submitted patent applicationBoland (36.6%). 25 com-
panies (18.7% out of 134 surveyed ones) declaradtiiey offer the products
that are unavailable on foreign markets (therenarequivalents of these prod-
ucts on foreign markets) and 60 companies (44.&@grted existence of R&D
divisions.
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Table 17.5. Branch share in R&D investment and R&Dintensity in 2005 of the
most R&D investing companies from selected sectons EU® and Poland

EU Poland

Branch | pepin- | Branch | pepin.
share_ n tensity share_ n tensity
R&D in- 2005 R&D in- 2005
vestment vestment

High R&D intensity sector

Pharmaceuticals and biotechnology 17,3% 12,4% 4, 7% 1,8%

Electronics and electrical equipment 6,9% 5,3% 7,9% 1,6%

Technology hardware & equipment
software & computer services
Medium R&D intensity sector

" 14,8% 23,7% 13,6% 4,3%

Automobiles and parts 23% 4,5% 8,4% 1,8%
Industrial engineering 3,9% 3% 3,4% 0,7%

Chemicals 5,7% 3,3% 21,9% 1,9%

Low R&D intensity sector

Food producers 1,7% 1,4% 2,3% 0,8%
Very low R&D intensity sector

Oil and gas producers 1,7% 0,3% 7,69 0,1%

Source: For EU — EC (2006a), for Poland — own catés based on CASE and Rzeczpospolita
survey.

17.4. Conclusions

Taking into account R&D activity, the largest Pblisompanies are significantly
less innovative than their EU and US counterparts.

According to the EC (2006a) the overall R&D intépsdf EU companies
amounted to 2.9%, while the R&D intensity of the t@npanies amounted to
4.4%. In the case of the largest Polish compani@shweported R&D activity
(the list of CASE and Rzeczpospolita of the mostoirative companies in
2005), R&D intensity amounted to only 0.68%, wHibe 2004 the R&D inten-
sity of these companies was estimated at the Ev@[76%. In 2005, the highest
R&D intensity (1.01%) was reported by private dotitesompanies, while the
state-owned companies reported the lowest (0.32¥9. total R&D expendi-
tures of the surveyed Polish largest companiesObb Zeceased by 2.3% in
comparison to 2004. This trend is exactly oppositéhe tendency observed in

6 According to the 2006 EU industrial R&D Investm&ubreboard.
" According to the 2006 list of the most innovati®gplish companies of CASE and Rzeczpo-
spolita.
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the U.S. and EU at that time (EC, 2006a). The R&peaditures of the ana-
lyzed Polish firms were driven mainly by privatenggstic companies, which
spent almost 65% of the total reported expenditunesrder to illustrate the dis-
tance between Poland and other EU countries ibighamentioning that the to-
tal BERD in Poland in 2005 reported by CentraliStial Office accounted for
only 7.8% of R&D expenditures of DaimlerChryslghe leader of the 2006 EU
Industrial R&D Investment Scoreboard.

In the case of Poland, we observe lower conceatraif R&D expenditure.
5% of Polish top R&D investors incurred around 46f&ll R&D expenditures
reported by the largest Polish companies (accortbnthe list of CASE and
Rzeczpospolita), while according to the 2006 EUubtdal R&D Investment
Scoreboard 5% of the largest R&D investors fromfifldnced over 70% of to-
tal R&D spending reported by the largest compaimésJ.

R&D expenditure per employee in R&D decreased filebiN 347,900 (€
76.7 thousand) in 2004 to PLN 301,500 in 2005 (£0d). In 2005, the highest
R&D expenditures per one employee in R&D activitgrev reported by foreign
companies (PLN 399,300). The total R&D spendin@®5 per one employee
in the surveyed Polish companies amounted to PILN€3.68).

According to the results of the CASE and Rzeczplitspsurvey, the largest
R&D investors in Poland are located in chemical soffware industries. Addi-
tionally, Polish chemical, automotive and food camigs have the smallest dis-
tance to catch up with the EU companies in thel fidlR&D intensity. It seems
that Polish enterprise sector should look for camtipe advantages in medium
R&D intensive sectors. As the Polish companieschezacterized by a low level
of absorption capacities (Goreski et al, 2004), as well as limited financial ca-
pacities, they are not able to build R&D compeétiadvantage in high R&D
intensity sectors. R&D activity should be rathemsiated in the medium R&D
intensity sector. It is worth adding that at preselP6 of R&D spending of the
largest Polish companies are located in medium R@&Bnsity sector and only
22% in high R&D intensity sectors.

The results of the CASE and Rzeczpospolita surkiewed that the R&D ac-
tivity is financed mainly by companies (almost 90%inancing in 2005). Such
structure is typical for developed economies (El.¢.). In the case of Poland,
such a high share of own financing is a seriousidvafor R&D development,
taking into account limited financial resources Rflish companies (private
ones, in particulaf) The results of the survey showed that private ekiim
companies practically do not use the budgetaryifigndor R&D activity but
more frequently rely on EU funds. The majority loé tpublic money goes to the

8 These companies did not have enough time forcserffi capital accumulation to conduct at pre-
sent R&D activity on at least the EU level.
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state-owned companies. Taking into account the a@nirole of private domes-
tic companies in the process of stimulating R&Dindist in the business sector,
the present situation should be identified as msemweakness of the financing
system supporting the R&D and innovative activitre®oland. The low level of

consumption of the EU funding by Polish compankesusd be additionally con-

sidered as a serious problem, which should be iigagsd more thoroughly.

49.3% of the R&D funds in 2005 were consumed byfitmes’ R&D divi-
sions. Private Polish and foreign enterprises kaedker reported cooperation
with domestic R&D institutions. Moreover, foreigmropanies did not report
R&D contractual cooperation with Polish companiasajority of the R&D ac-
tivity of foreign companies was performed by own R&epartments or was
purchased abroad. Private Polish companies arentts¢ active in developing
contractual R&D relations with other companies refgn and Polish (almost
50% of the R&D expenditures of these firms werentieded to other compa-
nies). The results of the survey show that theestatned companies most fre-
quently cooperate with domestic R&D sector. Themtaio problems and chal-
lenges in that area are: the lack of cooperatiawden foreign and Polish com-
panies as well as Polish R&D institutes (and assalt the R&D spillover effect
from the foreign investments in R&D activity is lited) and the lack of coop-
eration between the R&D sector in Poland and therprise sector.

Low level of Polish companies’ innovativeness tiegdy influences the
overall competitiveness of the Polish economy. Taén factor, which could
improve the situation and reverse a current negatend is an increase in inter-
est of the business sector in R&D activity, esdBcif large companies. It is
worth mentioning that the process of increasingivement of large companies
in R&D activity should not be limited only to inase of R&D spending but
also should aimed at shaping more effective funat of the National Innova-
tion System. Taking into account recent, negatiggetbpments in that field,
there is a strong need to propose necessary ptidyactions aimed at stimula-
tion of the R&D activity at the enterprise levehd results of the analysis pre-
sented in the chapter show that action should balynaimed at strengthening
the financing system supporting the R&D and innimeabctivities of privately
owned domestic companies, stimulation of R&D coapilen between foreign
companies and domestic companies as well as Fe&dh institutes (e.g. crea-
tion of contractual R&D networks), stimulation adaperation between industry
and R&D sector (including the sector’s restructgramd strengthening).
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Table 17.6. Annex 1. The list of the top 15 R&D imestors in the EU in 2005

R&D In-
Rank Company Sector Country vestments nst& szlles R’(f;}l?)/u(:;nnpdlogl:ar%?

(min euro)
1 |DaimlerChrysler | Automobiles & parts Germany 5,649.00 3.8 14.6
2 | Siemens Electrical components & equipme Germany 5,155.00 6.8 11.7
3 | GlaxoSmithKline | Pharmaceuticals UK 4,564.13 14.5 45.9
4 | Volkswagen Automobiles & parts Germany 4,075.00 4.3 12.6
5 | Sanofi-Aventis | Pharmaceuticals France 4,044.00 14.8 41.6
6 | Nokia Telecommunications equipment | Finland 3,978.00 11.6 69.9
7 |BMW Automobiles & parts Germany 3,115.00 6.7 30.1
8 | Robert Bosch Automobiles & parts Germany 2,931.00 7.0 11.7
9 | AstraZeneca Pharmaceuticals UK 2,864.51 14.1 44.1
10 | Ericsson Telecommunications equipment | Sweden 2,729.95 16.9 50.4
11 |EADS Aerospace & defense The Netherland{ 2,367.00 6.9 20.9
12 | Philips Electronicqg Leisure goods The Netherland{ 2,337.00 7.7 17.0
13 | Renault Automobiles & parts France 2,264.00 5.6 17.9
14 | Peugeot (PSA) |Automobiles & parts France 2,151.00 3.8 10.3
15 | BAE Systems Aerospace & defense UK 2,108.88 13.2 28.5

Source: European Commission (2006a).



Table 17.7. Annex 2. The list of the top 15 R&D imestors in Poland in 2005

Country | R&D In- R&D/ | R&D/ em-
Ra X total ployees
Company Sector of ori- | vestments
nk in (min euro) sales | (thousand
9 (%) euro)
1 | Zaklady Azotowe Anwil SA GK, Wioctawek Chemicals IBd 43.28 11.7 14.6
2 | Kompania Wglowa SA GK, Katowice Mining Poland 16.65 0.8 0.2
ComArch SA GK, Krakéw Software & computer o1y | 1652 | 15.0 9.4
services
4 | ComputerLand SA GK, Warszawa Softwasreerficccgosmputer Poland 12.79 6.0 5.2
5 | Polski Koncern Naftowy ORLEN SA GK, Ptock Oil andgproducerg Poland 12.25 0.1 0.6
6 BSH Sprzt Gospodarstwa Domowego sp. z o|dElectrical (_:omponents Poland 10.88 24 10.1
Warszawa & equipment
7 |Bumar sp. z 0.0. GK, Warszawa Aerospace & defenselang 9.36 1.8 1.6
8 | Huta Stali Czstochowa sp. z 0.0., €#tochowa Industrial metals Poland 8.50 2. 4.4
9 g(')i’;‘fm'th”'”e Pharmaceuticals SA GK, Pharmaceuticals GB 7.56 1.7 4.8
10 Pojazdy Szynowe PESA Bydgoszcz SA, Byd- Transportation equip Poland 557 71 37
goszcz ment
11 | Sitech sp. z 0.0., Polkowice Dolne Automobiles &tpal Poland 5.04 2.5 3.9
12 | Grupa Kapitalowa Remontowa SA GK, Gd& Transporgtggton €AUPr poland 4.84 1.6 1.1
13 | Prokom Software SA GK, Warszawa Soﬂwzr:r\%czzmputer Poland 4.78 1.0 1.0
14 | Valeo Autosystemy sp. z 0.0., GK Skawina Automabdeparts MNC 411 1.5 2.0
15 | Grupa Lotos SA GK, Gdek Oil & gas producers Poland 3.96 0.2 0.7

Source: own calculations based on CASE and Rzepofitsssurvey.



