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Abstract

Increasing processes of globalization and integmatiin the world
economy, dynamic market changes and growing sa@ahands cause that
particular sections of the national economy andirtidivisions as well as
enterprises operating in them, become more and noften participants of
competitive activity.

According to M. Porter getting competitive advargag possible only by
means of innovation activity, and the capacity rafuistry for innovation and
increasing technological level decide about contpetiess of the whole
economy. That is why in present-day economic rebkearit is so important to
define relations between competitiveness and irtrmvactivity of enterprises.

The objective of the article is an attempt to déscrguantitatively the
impact of outlays on research and development arthys on innovation on
three selected characteristics defining competitdgs of manufacturing
enterprises. These characteristics are: gross valdded, sold production and
labour productivity.

In the research were used statistical data of G#n8tatistical Office
showing amounts of particular types of outlays dbd into particular
manufacturing divisions (section D, the Polish Gl&sation of Activities) in the
period 1999-2008. the analysis was conducted bynsefipanel models, where
the basic period is calendar year, and the objerts manufacturing divisions
on two-digit level of aggregation.
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1. Introduction

In modern researches and economic discussionsdd &dtention is paid
to issues of relations among competitiveness, resemd development capacity
(R&D) and innovation. In theoretical researchesceoning relations between
the mentioned categories more and more often aiteig paid to the use of
modern research procedures, and especially to woethaf present-day
econometrics.

Measurement of research and development as webf agnovation
capacity, although extremely difficult, is importdaa authorities determining the
level of outlays on R&D and the way of public spemg also to enterprises
assessing expected profits from R&D activity antbiation.

The objective of the article is an attempt to eatenthe impact of
innovation activity and competitiveness of partasuinanufacturing divisions in
Poland. The starting point of formulating this egttion are models of economic
growth taking into account technological progresd having the classical form
of Cobb-Douglass production function as the baskitheir construction (Welfe
2000).

On the basis of the theory it was proved that adhie competitive
advantage is possible only by means of innovatitivities and the capacity of
industry for innovation and increasing technolofiidavel decide about
competitiveness of the whole economy (Porter 1990en the competitive
position of manufacturing firms and of the wholeosomy results in
a considerable degree from implementing into theonemic process
achievements of science in the form of new, beffelutions concerning
production means and manufacturing methods. Acogrdo M. Porter, the
impact of innovation activity of manufacturing diiens on their
competitiveness is reflected in labour productivapd capital. Permanent
increase of effectiveness, defined by M. Portevalse generated per unit of
labour or capital, requires continuous progressdonomy, that is introduction
of innovation. Increasing effectiveness of divisionis possible through
improvement of the quality of products, their maahtion and improvement of
technology. It means that innovation leads to thmange of competitive
advantages which is finally reflected in variationproductivity of production
factors. It seems then that in a short period imgnzent of competitiveness of
manufacturing divisions is reflected in the inceead sold production value,
while in a long period in the increase of produitfiv

The main causes of considerable differentiatiothefinnovation level of
manufacturing divisions are different expenditues R&D and innovation
activity of the given division, the level and sture of employment as well as
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organization and cooperation in innovation activRResearch and development
activity means systematically conducted creativekveomprising basic, applied
and developmental researches. R&D activity diffessn other kinds of activity
on a perceptible element of novelty and eliminatioh scientific and/or
technological uncertainty, that is a solution a# tiroblem which does not result
obviously from the existing state of knowledge écie and Technology 2009,
p. 36). It can contribute to the increase in prdidug labour productivity or
through its contribution to the product innovatighich improves parameters of
products, or also process innovation which impravesufacturing technology
and reduces the share of parts (raw materials, aoemis and so on) per unit of
production. Whereas innovation activity is a sermésactivities of scientific
(research), technological, organizational, finaheiad commercial activities,
which aim is to develop and implement new or coaisilly improved products
and processes, assuming these products and pre@gsseew at least from the
point of view of the enterprise introducing thenti€®ce and Technology 2009,
p. 119). Therefore, innovation activity is condukcte a discontinuous way and
aims to solve current problems and purchase of R&fbvices from other
entities. Outlays on innovation are means destioeémplementation of a new
idea expended on material technology, buildings sinattures, implementation
and tests, also on marketing of innovation andhitngi of personnel. In the
process of innovation on the level of enterpriseshbmentioned types of
innovation are closely correlated. Enterprises vegldom introduce new
products without changing manufacturing processtddeer, when a product is
a means of production, then the product innovatidrom the point of view of
one industry — is product innovation from the padhtview of another — and
changes of the product and the process of its raaturing are correlated. In the
economic researches both types of innovation aseritied in the categories of
activity reducing costs. The reduction of manufeotyicosts makes profit from
investments in R&D activity. Making decisions todnce R&D researches and
innovation activity an enterprise is guided by theected profitability, that is
by broadly understood motive of profit. The sizetbé profit is expressed
among others by the size of sale demand for infmvaand costs of
manufacturing innovation. With gaining profit anethmotive of innovation
activity of an enterprise is connected, namelyititention of increasing its share
in the market. One of the mentioned symptoms ofrawpment in the position
on the market is growing dynamic of sold production

In the light of the above considerations it seesrssible to estimate the
impact of innovation on competitiveness of manufang divisions in Poland,
on one hand we should consider the level of experadi of enterprises of
a given division on R&D and innovation activity ateng them as outlays to
create and implement new solutions, while on theewtand the achieved
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results measured by changes of value added, indite®ld production and
changes in productivity (Witkowski, Weresa 20062@02-2003).

Modelling of the discussed relations should be gded by statistical and
descriptive estimation of indicators adopted to eass the relation of
innovativeness and competitiveness of divisions.

2. Expenditures on R&D and innovation in manufactuing enterprises

In the years 1999-2008 expenditures on R&D actiintymanufacturing
enterprises in which the number of employees exad8, increased nominally
from 1471,6 to 1508,7 min zloty (the increase &PR) and came from different
sources (GUS 2000 and 2009). However, expressm@liove expenditures in
constant prices from the year 2005 it turns out timathe average from year to
year expenditures on R&D decreased by 3%. In 20@8ntost important are
own expenditures of enterprises which accounted 88/9% of the total
expenditures on R&D, then expenditures from theedtadget 6,2% and foreign
outlays 4,5%.

The structure of assigning outlays for particulanefacturing divisions
is strongly differentiated. The biggest share mtiital value of outlays on R&D
have the following divisions: manufacture of cheahigroducts (28,9%),
manufacture of electrical machinery and apparali&s2f0), manufacture of
motor vehicles, trailers and semi-trailers (11,6ftdnufacture of machinery and
equipment (10,6%), manufacture of food product8yg, In the other divisions
the share of these expenditures does not exceed ltdwsmallest percentage of
total expenditures on R&D is in: manufacture of €and refined petroleum
products (0,4%), manufacture of wood, straw andkericproducts (0,4%),
manufacture of office machinery and computers (Q,4%hanufacture of
furniture, manufacturing n.e.c. (0,6%), publishipginting and reproduction of
recorded media (0,6%).

Indices of expenditures on innovation activity wdeeisively bigger than
indices of expenditures on R&D. In the years 19008 expenditures on
innovation activity in nominal approach increasgdaover 50% (from 13564,2
min zl in 1999 to 20454,8 min zl in 2008), whilefact the increase accounted
for 13,6%. The average annual rate of increasepereditures on innovation (in
constant prices 2005=100) accounted for 1,4%. Thesidn structure of
expenditures on innovation in manufacturing enisgar is also different. The
divisions with the highest share in the total amospent by manufacturing
enterprises on innovation are the following: maotifee of motor vehicles
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trailers and semi-trailers (11,7%), manufacture fobd products (9,9%),

manufacture of chemicals and chemical products %Y.,3The divisions

characterized by the smallest share of below 1%xFenditures on innovation
are: manufacture of clothes and furriery (0,05%a@nuafacture of leather and of
leather products (0,1%), manufacture of tobaccalycts (0,4%), manufacture
of office machinery and computers (0,5%), manufiacof textiles (0,6%). Total

expenditures on innovation activity in manufactgrienterprises in 2008
accounted for 20454,8 min zl and were thirteen difigher than expenditures
on R&D activity. It means that enterprises are @rsbly more interested in
innovation activity that brings quick market effecthan in conducting

systematic, long-term researches.

Diagram 1. Expenditures on R&D and on innovation inmanufacturing enterprises in the
period 1999-2008

Manufacturing

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

B Expenditures on innov ation activity in PLN @ Expenditures on R&D activity in PLN

Source: own research based on General StatisticeQféita.

In 2008 in manufacturing the structure of expemdguon innovation
activity is dominated by capital expenditures onrchase of machinery,
technological equipment and means of transporg edgital expenditures on
buildings and structures (26,2%). The remaining parcapital expenditures is
spent on R&D activity (9,5%), marketing of new agrsficantly improved
products (2,9%), purchase of new ready technology tlie form of
documentation and rights (1,2%), also on trainirfigpersonnel related to
innovation activity (0,4%).

Table 1 and 2 present the ranking of manufactutimtgions considering
their share in total expenditures of manufacturorg R&D/innovation. The
presented ranking shows only six first positions.
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Table 1. Specification of manufacturing divisions tking the six first positions considering
the share of their expenditures on R&D in expendittes on R&D of manufacturing

in total (in %)

Share of
Position Name of the division expenditures
on R&D (%)

1. Manufacture of chemicals and chemical products 28,9

2. Manufacture of electrical machinery and apparatasn 12,2

3. Manufacture of motor vehicles, trailers and semitérs 11,6

4. Manufacture of machinery and equipment n.e.c. 10,6
5. Manufacture of metal products excluding machiney a 95

equipment '
6. Manufacture of food products and beverages 6,8

Source: own research based on General StatisticeQféita.

Table 2. Specification of manufacturing divisions tking the six first positions considering
their share in expenditures on innovation in expenitlures on innovation of

manufacturing in total (in %)

Share of
Position Name of the division expenditures
on R&D (%)
1 Manufacture of motor vehicles, trailers and semilérs 11,7
2. Manufacture of food products and beverages 9,9
3. Manufacture of chemicals and chemical products 7.3
4. Manufacture of other non-metalic mineral products 76
5. Manufacture of metal products, excluding machirearg 6.3
equipment '
6. Manufacture of basic metals 6,2

Source: own research based on general StatisticeQfata.

From the comparison of structures of expenditureginovation it results
that only three divisions show relatively large r&sain both kinds of
expenditures. They are manufacture of motor ve$jdtailers and semi-trailers,
manufacture of chemicals and chemical products sadhufacture of food
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products. In these divisions an important role lesygd by firms with foreign
capital, which proves a positive impact of foreidinect investments on the
process of modernizing and innovation of manufaagur

3. Value added, sold production and labour productiity in manufacturing

The analysis of the impact of innovation on contpaness of
manufacturing division requires comparison of ecoito results of these
divisions. To estimate competitiveness of manuférogudivisions we will use
three basic indices: value added, sold productiod &bour productivity
measured by value added per an employed persoseThese indices for the
manufacturing section are illustrated by diagram 2.

Diagram 2. Indices of value added, sold productionand labour productivity in the
manufacturing section in the years 1999-2008 (cormsit prices, previous
year=100)
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—A—Value added index (constant prices, previous year=100)
- - -®- - - Sold production index (constant prices, previous year=100)
- - -@- - - Employ ment index (previous year=100)

—8— L abour productivity index (constant prices, previous year=100)

Source: own research based on General StatisticeQféita.

The comparison of the rate of changes in the rebedrcategories shows
that while maintaining the same direction of changthere occurred
a considerable difference of the rate of their asdall. In the years 1999-2008
the rate of labour productivity changes was in gancreasing, the average
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annual productivity was growing by 4,1%. Only in020and 2002 there were
falls in labour productivity, in 2002 this declimgas significant and accounted
for almost 4%. Indices of value added were differeegarding both the
direction and the rate of changes. In the yearsl2@002 and 2005 there
occurred falls in this category in comparison wiik previous year respectively
of 8,1%, 1,4% and -0,3%. On the average per yeHrenesearched years value
added increased by 3,7%. Attention should be paiti¢ fact that in the whole
researched period only sold production was chatiaeteby increase from year
to year, on average this increase accounted fop&@fear. The highest rate of
increase occurred in 2004. The year 2004 shouldrdmognized as an
exceptional one because the increase rate ofalhtiee examined indices was
the biggest and so sold production was higher thamoted one in 2003 by as
much 14,8%, value added by 14,4% and labour prodiycby 12,4%. It is
worth noticing that in the years 1999-2003 the @éase of sold production of
manufacturing was accompanied by the decrease pfogment which was
stopped in 2004. In the following year employmemtsvgrowing from year to
year, but all the time its rate of growth was lowban the rate of sold
production increase, and in 2006-2008 also thamevatided.

The highest average annual rate of increase inutalppoductivity
occurred in the analyzed years 1999-2008 in thisidivs: manufacture of coke,
refined petroleum and derivatives (the average anmuocrease of 15%),
manufacture of basic metals (11%), manufacture aiomvehicles, trailers and
semi-trailers (9%). Whereas gross value added Wwasacterized by the biggest
average annual dynamic of increase in the followimgnufacturing divisions:
manufacture of motor vehicles, trailers and seaildrs (13%), manufacture of
coke refined petroleum and derivatives (11%), mactwie of metal products
except machinery and equipment (8%). The highestage rate of changes of
sold production is noted in the division of recpgli(14%), manufacture of
metal products except machinery and equipment (128@nhufacture of coke,
refined petroleum products and derivatives (12%panufiacture of motor
vehicles, trailers and semi-trailers (11%). Compgthe average annual rates of
increase in indices characterizing in our reseammpetitiveness of
manufacturing divisions we notice that two divispmanufacture of coke,
refined petroleum products and derivates as wellmasiufacture of motor
vehicles, trailers and semi-trailers stand out o hackground of the others.
They are characterized by high dynamic of increzsall the three indices of
competitiveness, namely labour productivity, grosdue added and sold
production. Whereas employment in these divisioas wharacterized by the
same rate, but by different direction of these geanIn case of manufacture of
coke refined petroleum products and derivativesethvas an average annual fall
in employment by 4%, while in manufacture of motahicles, trailers and



tvation Activity and Competitiveness... 129

semi-trailers there was an average annual incr@asemployment of 4%.
It means that improvement of competitiveness irse¢hdivisions results mainly
from implemented in the processes of productionngba in technology and
organization manifested in the introduction of ination.

4. Evaluation of relations between innovation and ampetitiveness of
manufacturing divisions

In this part of the article an attempt was madddscribe quantatively the
impact of expenditures on research and developraedt expenditures on
innovation on three selected characteristics definicompetitiveness of
manufacturing enterprises. These characteristies gnoss value added, sold
production and labour productivity. The researckdupublished by Central
Statistical Office data concerning amounts of pafér types of expenditures
divided into particular divisions of manufacturingection D the Polish
Classification of Activities) in the years 1999-300Taking into account
heterogeneity of particular divisions it seems mpdi to conduct the analysis
based on time series, separate for each of thewever data comprising a ten-
year period cause that the analysis based on swrh time series is of little
credibility for particular divisions. In such awsdtion the best solution is to treat
the possessed data as a panel in which a caleedaris/ a basic period and
manufacturing divisions are objects.

According to the Polish Classification of ActivsigPKD) the research
will comprise manufacturing divisions (section D) ¢he two-digit level of
aggregation:
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Table 3. Manufacturing divisions in accordance withthe Polish Classification of Activities

Polish

Classification Name of division

of Activities

15 Manufacture of food products and beverages

16 Manufacture of tobacco products

17 Manufacture of textiles

18 Manufacture of wearing apparel and furriery

19 Manufacture of leather and of leather products

20 Manufacture of wood, wood straw and cork produeks¢pt furniture) and
plaiting materials

21 Manufacture of pulp, paper and paper products

22 Publishing, printing and reproduction of recatrdeedia

23 Manufacture of coke, refined petroleum prodacis nuclear fuel

24 Manufacture of chemicals and chemical products

25 Manufacture of rubber and plastic products

27 Manufacture of basic metals

28 Manufacture of metal products except machinadyequipment

29 Manufacture of machinery and equipment n.e.c.

30 Manufacture of office machinery and computers

32 Manufacture of radio, television and communicaggipment and
apparatus

33 Manufacture of medical, precision and optical imstents, watches and
clocks

34 Manufacture of motor vehicles, trailers and segailers

36 Manufacture of furniture, manufacturing n.e.c

37 Recycling

Source: own research.
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Regarding the classification of the manufacturiregtion applied by
Central Statistical Office, in the research, duedosiderable lack of data, were
left out according to the tested model two (mantui@cof office machinery and
computers (30), recycling (37) or six divisions (matacture of office machinery
and computers (30), recycling (37), manufacturetaifacco products (16),
manufacture of wearing apparel and furriery (18pcpssing of leather and
manufacture of leather products (19), manufacturewdp paper and paper
products (21)).

Therefore the panel contains the data concerningr2l7 divisions of
manufacturing in the period 1999-2008 (respecti2dl§ and 170 observations).

Consequently the analysis will be conducted onntlezoeconomic level
and concern entities in which the number of empisyexceeds 49 persons and
research &development entities working for indugtByatistical Yearbook of
Industry 2009, p. 451).

5. Specification of the models

Panel models may have the forms: Fixed Effects Md&&M) or
Random Effects Model (REM), assuming decompositi@y take into account
only one factor (one-factor models) or two factensultaneously (two-factor
models).

The models FEM and REM may be generally recorded
Yy =m +bx +e 2)
where:
m — general absolute term,
b — structural parameter expressing the influendbetiescriptive variabbe
xi — realization of the descriptive variable for ithfs object in t-of this period,
&: — remainders, fulfilling classical assumptions:if €0 and Var(g = Sez.

In the FEM modelm is decomposed into free terms (absolute) for
particular groups separately. The model, then easarm (Suchecki 2000):

! To simplify the models with one descriptive vat@tvere used, nevertheless the models can
have the form with many variables.
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Ye =ady tady +...+a,dy +bx, +e =a +bx +e, ()
where:
ai — specific free terms, while
di zero-one variables adopting the value 1,
ifj=1.

In the REM modem expresses specific random components. The model
can be recorded in the following form [Green 2008]:

Yy =atbx +e +u, 4)
where:
E(ui)=0, ,
Var(ui) = St :
Cov(eit, ui) = 0.

The estimation of the model is based on chi-sqsetatstics founded on
Likelihood Ratio Test (LRT) and F statistics (caeohttraditionally on the
ground of sum of squared deviations). For the m&\ Lagrange Multiplier
test is conducted and its test statistics is LMTagilange Multiplier Test
statistic). With low p (the adopted level of vatidia, a=0,05 is generally
adopted) validity of the free term or random teret@mposition is recognized.
The choice between the models FEM and REM is cdeduby means of
Hausman test (at p<0,05 the FEM model is assewtda tmore reliable than
REM) (Hausman 1978; Hausman, Taylor 1981). To edgénmodel parameters
Limdep 7.0. software was applied.

6. Empirical outcomes of the gross value added molde

Gross value added, according to the theory of eo@y is in principle
a category defining production value in particutaanufacturing divisions.
Choosing a suitable functional form of the groski@aadded model an attempt
was made to describe this category by means ofobrtke classic models of
production function. A good choice of the modelnfrthe point of view of the
theory and adjustment was Cobb-Douglas multi-véeidlnction of production
and basing the model on the data from many yeamnifped to introduce
a dynamic factor whose role is performed by theetiwmariable adopting the
value one in 1999 and increasing by 1 from yeaydar. Alternative to the
introduction of time variable could be making depasition of the random
component for the factor “time”, however the intnotlon of the time variable



tvation Activity and Competitiveness... 133

will have greater number of freedom degrees in @mpn with the model of
decomposition of random component for this factor.

Originally conducting estimation of value addeddtion both linear and
exponential functional form of the model were a@dptAccording to the
adopted assumptions, finally the exponential forraswadopted, especially
because the outcomes of estimation (expressed teynudeation co-efficient)
did not differ fundamentally in comparison to tr@responding with the given
equation linear form. Due to the fact that betteicomes of estimations were in
case of fixed effects models than in random effeatsels (which was indicated
by at least by the values of,Rand above all by the outcomes of the Hausman
test) the article presents only one-factor modeith wWlecomposition of the
absolute term. At the same time decomposition efftee term was conducted
for the selected manufacturing divisions. In theeerch, as it was said earlier,
innovation activity is in the first case descriigdthe value of expenditures on
R&D (model 1), and in the other by the value of exgitures on innovation
(model 2). It is worth noticing that the impactexpenditure on innovation, if it
exists, should appear in a relatively short tinhepéans in the year when the
expenditures were incurred. Whereas the impactxpémditures on R&D on
value added may appear no sooner than after twrs.y&hat is why in the
following models of gross value added were alsteteexpenditures on R&D
delayed by 1-3 years, and expenditures on innavadielayed by one year.
However, the best statistic quality of models (meed by the degree of the
variance explanation and importance of the paransttending by this delayed
variable) was obtained in case of lack of delayavihly in mind the above
observations in the research the following fundiof value added were taken
into account:

model 1
LnWdodby =&, +b, +b,LnZatr, +b,LnNinw, +b,LnB+ R, +Db,t (5)
model 2
LnWdodby = g, +b, +b,LnZatr, +b,LnNinw, +b,Lninnow, +b,t  (6)

where:

LnWdodby - natural logarithm of gross value added in carmtspaices in min
zl from the year 2005 (to make the data real theepindex of GDP Central
Statistical Office) was applied for i-of this diiee of manufacturing in the
year t;

LnZatr, - natural logarithm of average employment in thoofs employed
persons for i-of this manufacturing division in tyear t;
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LnNinw, - natural logarithm of investment expendituresamstant prices in
min zl from the year 2005 (to make the data read$tment expenditures index
of Central Statistical Office was used);

LnB+ R, - natural logarithm of value of R&D outlays in adant prices, in
min zl of 2005 (to make the data real the priceeindf GDP Central Statistical
Office);

Lninnow, - natural logarithm of the value of expenditures ipnovation in
constant prices in min zl from the year 2005 (tckenthe data real investment
expenditures index of Central Statistical Officeswsed);

t — time variable, adopting the value of 1 in tle&ary 1999, increasing by 1 per
year;

a, - specific free term, constant in time for the egivdivision, fluctuating

1
between divisions (the so called individual effect)

The estimation results of value added model, inctvhihe role of
productive factors is played by the size of emplegim the amount of
investment expenditures and the amount of expemrditon research and
development are presented in table 4.

Table 4. The results of parameters estimation of thene-factor models describing the
formation of gross value added in manufacturing (LnWidodbr) — model 1

Variable Co-efficient ‘ t | p Co-efficient | t ‘ p
model (1.1.a) model (1. 1.b)

LnZatr 0,392 2,480 0,0142 0,427 2,842 0,0080

InNinw 0,132 2,138 0,0340 0,131 2,128 0,0353

LnB+R 0,242 0,741 0,4600 - - -

t 0,352 5,163 0,0000 0,353 5,188 0,0000

Constant - - - - - -

R 0,9063 0,9060

Evaluation of LRT= 142,983, p=0,0000; LRT=144,265, p=0,0000;

group effects

significance F=12,282, p=0,0000 F=12,529, p=0,0000

t — value of t-Student’s statistics, on the basiswdfich statistical significance of model parameters
(coefficients) is estimated,

R? — coefficient of determination,

LRT- statistics of LRT testkelihood Ratio Test),

F — Fisher-Snedecor test statistics,

p — test probability (R[0,1]).

Source: own research based on Central StatistidaleQfata (Statistical Yearbooks for Industry
2000-2008).
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Evaluating the influence of basic factors of praducon value added of
manufacturing significant and in line with expeiias relations between
examined variables were found out. Unfortunatetyddoes not concern the
variable expenditures on R&D. Both employment amdestments, also
additional time variable show a positive impact aomlue added in
manufacturing. We noted analogous tendencies i, @bsxpenditures on R&D,
but the impact of this variable turned out to batistically insignificant
(p=0.4600). as the results of estimation of modell.p), deprived of the
insignificant variable LnB+R show value added ir@®s on average:

* by 0.427% together with the increase of employnoénito,
* by 0.131% together with the increase of investrnegpenditures of 1%,
* On average per year by 3,5%.

It should be emphasized that group effects relatespecificity of a given
manufacturing division turned out to be significalttis proved by very low,
close to zero probability in LRT test or in F telgtoreover, the quality of the
model estimated by means of common KMNK was comalilg weaker (the co-
efficient of determination accounted for 0,7803).

Analyzing values of specific free terms estimateor fparticular
manufacturing divisions we notice differences igmithestimation — quite small,
we should remember, however, that in the model bathvariable explained as
well as explanatory variables are logarithms whoguses that we express
changes of value added in per cent. High valuasstdtistics prove statistical
significance of particular free terms.
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Table 5. Values of specific free terms and correspding with them statistics t

Manufacturing division Model 1b
Co-efficient t
Manufacture of food products and beverages 6,202 0857,
Manufacture of textiles 5,279 8,276
Manufacture of coke, refined petroleum products faed 6,118 12,398
Manufacture of chemicals and chemical products 5,09 8,861
Manufacture of rubber and plastic products 5,799 1638,
Manufacture of basic metals 5,575 8,686
Manufacture of metal products excluding machinemg a 6,022 7,859
equipment
Manufacture of machinery and apparatus n.e.c. 5,945 7,841
Manufacture of radio, television and communication 5,205 10,001
equipment and apparatus
Manufacture of medical, precision and optical instents, 5,601 10,455
watches and clocks
Manufacture of motor vehicles, trailers and semilérs 5,714 8,260
Manufacture of furniture, manufacturing n.e.c. 3,63 7,659
Manufacture of wood, wood and cork products (excigd 5,592 8,096
furniture), straw products and plaiting materials
Publishing, printing and reproduction of recordeetim 6,075 9,462
Manufacture of other non-metalic mineral products ,89% 8,154
Manufacture of electrical machinery and apparatasn 5,682 8,626
Manufacture of other transport equipment 5,420 B,7

Source: same as in table 4.

The highest values of specific free terms were adioe the divisions:
manufacture of food products and beverages, matméaof coke, refined

petroleum products and fuels, manufacture of chalsiiand chemical products,
publishing, printing and reproduction of recordeddia. The relatively weakest
tendencies were noted for manufacture of radiovigtEen and communication
equipment and apparatus, textile products, manwfacof other transport

equipment.
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It can be said, then, that in case of these dnssibe effect of production
factors is the strongest, value added growth iskguiat the background of other
manufacturing divisions.

Table 6 contains in succession estimation resultgroess value added
model, in which descriptive variables are the sizemployment, the amount of
investment expenditures, the amount of expenditomneignovation and the time
variable.

Table 6. Estimation results of one-factor models paraeters describing development of gross
value added in manufacturing (LnWdodbr) — model 2

Variable Co-efficient t p Co-efficient t p
model (2.2.a) Model (2.2.b)

LnZatr 0,607 4,532 0,0000 0,607 4,540 0,0000

InNinw 0,166 2,646 0,0088 0,156 2,719 0,0071

Lninnow -0,168 -0,385 0,704 - - -

t 0,311 5,118 0,0000 0,312 5,13D 0,0000

Constant

R 0,9374 0,9374

Evaluation of LRT=156,793, p=0,0000; LRT=168,222, p=0,0000;

group effects

significance F=10,266, p=0,0000 F= 11,419, p=0,0000

t — value of t-Student’s statistics, on the basiswdfich statistical significance of model parameters
(coefficients) is estimated,

R? — coefficient of determination,

LRT - statistics of LRT testikelihood Ratio Test),

F — Fisher-Snedecor test statistics,

p — test probability (R[0,1]).

Source: same as in table 4.

It is easy to notice that we cannot state a sitzdist significant impact of
the variableLninnnow (expenditures in innovation activity) on gross walu
added of particular manufacturing divisions. Aftemoving the insignificant
variable from the model statistical quality of thedel and the values of co-
efficient were slightly changed. It turns out tleatl% increase in employment
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results in the growth of value added of 0,607% werage, whereas an increase
in investment expenditures of 1% results in theréase of value added of
0,156% on average. The evaluation of the paranfeteithe time variable
t indicates the annual average increase in effentiss of using production
factors by 3,1%. Likewise in model 1, where innamatactivity was expressed
by expenditures on R&, also in this case groupcedferoved to be statistically
significant. In the divisions: manufacture of cokefined petroleum products
and fuels, reproduction of recorded media and natufe of chemicals and
chemical products the highest values of specifie frerms were noted. So, in
these divisions occur the strongest positive tecigsrin developing gross value
added. The worse effects in this respect occuhéndivision of processing of
leather and manufacture of leather products, matwia of wearing apparel and
furriery as well as in textile products. These kgour consuming divisions,
characterized by generally lower effectivenessrofipction factors.

7. Empirical findings of the sold production model

To model sold production, likewise value added thebb-Douglas
production function with time factor was used. Tdmy difference between the
models of value added and sold production is olshownother variable
explained. Then the function of sold productionueabf manufacturing division
adopts that depending on the kind of expenditurdepted to describe
innovation activity (expenditures on R&D or innoiaait expenditures), the form:

model 1

LnPs, =a +b, +bLnZatr, +b,LnNinw, +b,LnB+R, +bjt 0
model 2
LnPs, =a +b, + b LnZatr, +b,LnNinw, +b,Lninnow, +Db,t, )

where LnPs, defines natural logarithm of sold production vailuenin zI
in constant prices of the year 2005 (to make the dasore realistic the price
index of sold production in manufacturing was uded)-of this manufacturing
division in t-period. The other symbols are the saas in the value added
model.

The estimate results of the sold production moddiere the variable
explaining innovation activity of manufacturing aegpenditures on R&D are
included in table 7.
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Table 7. Estimate results of parameters of one-factanodels describing sold production
value in manufacturing (LnPs) — model 1

Variable Co-efficient t p Co-efficient t p
model (1.3.a) Model (1.3.b)

LnZatr 0,490 6,077 0,0000 0,471 6,132 0,0000

InNinw 0,117 3,701 0,0003 0,117 3,728 0,0003

LnB+R -0,132 -0,792 0,4293 - - -

t 0,639 18356 0,0000 0,638 18366 0,0000

Constant

R 0,9797 0,9796

Evaluation of LRT=327,090, p=0,0000; LRT=327,606, p=0,0000;

group effects

significance F=54,466, p=0,0000 F= 55,027, p=0,0000

Source: same as in table 4.

Observing the data in table 7 we notice that on rdt@nal level of
significance it is possible to find a statisticaitlgpact of R&D expenditures on
the sold production value of manufacturing and nofnne introduced delays of
the variableLnB+R caused a change in this range. The estimated iligxibf
the sold production value considering the amounemployment and capital
investment expenditures are positive and accoumt G@90 and 0,171
respectively, which confirms greater flexibility sbld production of industry in
relation to employment than expenditures on investsy The evaluation of the
time variable shows the average annual increaselthproduction of ca 6,4%.
After removing the insignificant variable from theodel the outcomes of
parameter estimate were slightly changed. It ipg@rdo notice that likewise in
the case of the value added model, group effeetstatistically significant. The
best effects of production means usage correldhiggtime with the value of
sale occurred again in the divisions: manufactdreoe refined oil products
and fuels, manufacture of food products and beesagnanufacture of
chemicals and chemical products and manufactuneotdr vehicles, trailers and
semi-trailers. The relatively weakest in manufaetoirtextile products.
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The estimation outcomes of the other version of sbh&l production
model where innovation activity of manufacturingvidions is described by
expenditures on innovation activity are presentetdble 8.

Table 8. Outcomes of parameters estimate of one-factmodels describing the value of sold
production in manufacturing (LnPs) — model 2

Variable Co-efficient t p Co-efficient t p
model (2.4.a) model (2.4.b)

LnZatr 0,652 8,599 0,0000 0,653 8,621 0,0000

InNinw 0,149 4,221 0,0000 0,156 4,794 0,0000

Lninnow 0,113 0,459 0,6468 - - -

t 0,537 15,591 0,0000 0,537 15,618  0,0000

Constant

R 0,9837

Evaluation of LRT=338,052, p=0,0000; LRT=378,904, p=0,0000;

group effects

significance F=37,016, p=0,0000 F=47,204, p=0,0000

Source: same as in table 4.

The analysis of estimation results entitles us taiesthat the size of
employment and investment expenditures are pokiteaved significantly in the
statistical sense correlated with the value of gwioduction and that a one-
percent increase of each of these two factors samseverage the increase in
sold production of ca 0,652% and 0,149% respegtiveinfortunately, the
impact of innovation activity on sold productionddinot turn out to be
statistically significant which is proved by theghivalue of test probability
(p=0,648). The value of parameter evaluation whikh time variable shows the
average annual increase in sold production in nzantufing enterprises of ca
5,4%. Similarly to previous models statisticallgraficant are group effects,
which shows considerable differentiation of solddurction value in particular
divisions and a different level of production mease. The withdrawal of the
insignificant variable_ninnow from the model did not influence essentially on
the model evaluation results.



tvation Activity and Competitiveness... 141

8. Labour productivity model

Among characteristics of competitiveness of entsesr the labour
productivity model is also often applied. For theegent undertaken in the
research attempts to build a model of labour prodte dynamic were
unsuccessful. A probable cause of this problem beayhe complicated nature
of the phenomenon and lack of correlation betweerstudied expenditures and
quantitavely expressed labour productivity. It isoadifficult to choose an
economically explicit and at the same time corfflecictional form describing
labour productivity measured as a quotient of vahdeled and the size of
employment in manufacturing divisions. Maybe labpunductivity should be
characterized by another measure. In labour prodiyctnodelling also other
descriptive variables should be taken into accouctuding the variable
describing economic situation on the market in tesearched period. It is,
however, a complex issue ambiguously describedhentheory of economics.
Modelling of labour productivity is a complicatedsue and requires further
analyses which the author will take up in the fatur

9. Conclusion

It results from the conducted analyses that inyisars 1999-2008 both
positive and negative phenomena appeared in Palishufacturing. In the
researched period in real terms, unfortunatelyrethevas a decline in
expenditures on research and development activitpu@rage per year of 3%.
Luckily expenditures on research and developmentewesharacterized by
a positive average annual rate of increase accayritir 1,4%. In particular
manufacturing divisions the level of expenditures development was very
diverse. The divisions that were characterized tgrge share of expenditures
on R&D and innovation in the total amount expend®d manufacturing
enterprises are: manufacture of motor vehiclesiletea and semi-trailers,
manufacture of food products, manufacture of chatsiand chemical products.

In the researched decade positive development teiedewere noticed in
the manufacturing section (total), namely the ayerannual growth of gross
value added (3,7%), labour productivity (4,1%) amel value of sold production
(7%). Dynamic of the above competitiveness indiwas very variable both in
time and in manufacturing divisions. The highessifpee rate of growth of all
the three indices was noted in 2004, which is dolypba result of earlier, long-
term and expensive adjustments of manufacturingrprises to standards of the
EU. Two divisions, manufacture of coke, refined rpletum products and
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manufacture of motor vehicles, trailers and semildrs stand out in terms of
high dynamic of growth of all the three competitieas indices, namely labour
productivity, gross value added and sold production

In the conducted research we succeeded in builtiegnodels of gross
value added and of sold production value in marufatg divisions which were
used to describe and access competitiveness offatamting in Poland. The
application of Cobb-Douglas function of productiailitates interpretation of
parameters in categories of flexibility of prodoctiindices in respect of outlays
of particular productive factors. The conductedeasshes did not reveal
a statistically significant impact of innovationtiaty (expenditures on R&D or
expenditures on innovation) on value added and podduction value. There
must be many causes of the lack of relations betwleese variables. The main
reason may be too low value of the funding for dtgwment in order to find the
existence of any correlation. Another cause maghbethe sample comprising
ten years prevents from testing this relation anlting term.

Unfortunately, we failed in our attempt to buildpeoper in the statistic
and economic sense model of labour productivityis Itlifficult, however, to
believe there is no impact of innovation on labproductivity in manufacturing
enterprises. Therefore, the cause of failure caedeawith modelling of labour
productivity is not lack of relations between exgiéures and labour
productivity, but probably a low level of these ergitures, the sample
comprising a too short span of time and lack dfedlié research method.
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Streszczenie

AKTYWNO SC INNOWACYJINA A KONKURENCYJNO SC DZIALOW
PRZETWORSTWA PRZEMYSLOWEGO W POLSCE

Nasilagce se procesy globalizacyjne i integracyjne w gospodafagatowej,
dynamiczne zmiany rynkowe oraz r@sm wymagania spoteczne powagujze
poszczegoblne sekcje i dzialy gospodarki oraz prgedsstwa w nich funkcjonugge,
stajy sie coraz cesciej uczestnikami walki konkurencyjnej.

Zdaniem M. Portera uzyskanie przewagi konkurengyjest mdaliwe tylko
poprzez dziatania innowacyjne, a zdolhgrzemystu do innowacji i do podnoszenia
poziomu technologicznego decyduje o konkurenégirmatej gospodarki. Dlatego we
wspoitczesnych badaniach ekonomicznych taknywa zagadnieniem jest okhkenie
powigzai pomiedzy konkurencyjngiq a dzialalngcig innowacyjmy przedsgbiorstw.

Celem artykutu jest proba #oiowego opisu wplywu nakladéw na badania
i rozw0j oraz naktadéw na innowacje na trzy wybractearakterystyki okréajqce
konkurencyjné¢ przedsgbiorstw przetwérstwa przemystowego. Charakterystykgmi
sq: wartas¢ dodana brutto, produkcja sprzedana i wyddihpracy.

W badaniu wykorzystano publikowane dane statystydztéwnego Uradu
Statystycznego o wys@koposzczegoinych typow nakladéw w podziale nagqzespine
dzialy przetworstwa przemystowego (sekcja D PKD)atach 1999-2008. Analiza
zostata przeprowadzona z wykorzystaniem modeli lpageh, gdzie podstawowym
okresem jest rok kalendarzowys zdiektami g dziaty przetwérstwa przemystowego na
dwucyfrowym poziomie agregaciji



