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Zbigniew Gota*

THE LEVEL AND CONDITIONS OF PROFITABILITY OF FURNITURE
MANUFACTURING ENTERPRISES IN POLAND BETWEEN 2005AND 2014

Abstract: The main aim of the study was a multidimensicmadlysis of profitability of the
furniture manufacturing sector in Poland. The asialyvas based on aggregated financial statements
provided by enterprises between 2005 and 2014 ahlished by the European Central Bank in the
database of the Bank for Accounts of Companies ldaised (BACH). As results from the data, the
return on sales and assets in the furniture maturfag sector in Poland was relatively stable and
exhibited a slight rising tendency. However, thieume on equity in this sector exhibited a negative
trend. The results of a factor analysis revealad tive decrease in the return on equity was mostly
caused by the decrease in capital leverage anciegifiuse of assets, measured with the assets
turnover.

Key words: profitability, furniture industry, Poland

INTRODUCTION

The profitability of an enterprise is influenced tijferent financial assets and macroeconomic
factors, structural conditions in the sector as|wad individual technical and economic
characteristics of individual enterprises. It ipontant to study the factors affecting profitalyilior
many reasons. It is the basis for ex-post assedsofighe rationality of owners’ decisions and a
significant indication to improve tools of the eoomc policy in business financing. It is signifitan
to maintain the continuity of business activityoftraccumulation is a basic and the most important
source of capital growth. Profitability is a synihedeterminant of the financial situation, whicésh
significant influence on the assessment of the @titiyee capacity of enterprises, on the possibility
to continue business activity and on developmemspeetives [1997 Bednarski, Bieniasz et al.
2010, Bieniasz & Go#a2013, Dudycz 2011].

The aim of this article is a multidimensional arsédyof profitability of furniture manufacturing
enterprises in Poland. The study is also an attéonigentify the strength and trend of the influenc
of selected financial factors on the most importagaisure of profitability — return on equity. Insth
article return on equity is seen through the priefconcepts developed by the financial
management theory, i.e. the cause and effect asalging the DuPont decomposition model
(DuPont System of Financial Contjol

MATERIAL AND METHODS

The assessment of the profitability of the furrétumanufacturing sector in Poland was based
on aggregated financial statements provided byrgnses between 2005 and 2014 and published
by the European Central Bank in the database oB#rk for Accounts of Companies Harmonised
(BACH) [Bank, 2016]. These statements enable moftiahsional economic and financial analyses
of different sectors of the economy in the EU mendiates according to NACE Rev. 2, i.e. the
Statistical Classification of Economic Activitieshich is applicable in the EU [NACE, 2016]. The
BACH database includes aggregated accounting dhataon-financial enterprises in 11 EU
countries, which were harmonised according to Eemopdirectives on accountancy to make them
comparable [The Bank, 2015].

The statistics from the BACH (the Bank for AccounfsCompanies Harmonised) database
were used to analyse and assess the essentiaimihetets of profitability of furniture

'Poznai University of Life Sciences, Department of Ecomsrof Agribusiness Enterprises, Wojska Polskieg@8&t60-627
Poznai, Poland; tel.: +48 61 848 71 23; e-mail addresBygzekg@up.poznan.pl
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manufacturing enterprises in Poland according ¢éosibe of these enterprises. The following three
classes of enterprise sizes were distinguishedil ssnéerprises (income < 10 million euros),
medium enterprises (income 10-50 million euros) lange enterprises (income > 50 million euros).

Profitability ratios are widely used to evaluatetezprises and benefits for their owners.
However, their usefulness is considerably narrodedn due to their synthetic character and the
resulting limited range of economic content. Theref in analytical practice they are often
disaggregated and included into indicator systen@der to enable a multidimensional cause-and-
effect analysis of different aspects related tditability [Bednarski 1997, Bieniasz & Gai&013,
Dudycz 2011, Skoczylas 2007, Hawawini & Viallet ZQ@aleska 2002]. The analyses presented in
this article were based on the decomposition ofréitiern on equity ratio. The starting point was a
modified DuPont model, where return on equity (R@Egxpressed with the following five-factor
equation (Hawawini & Viallet 2006):

ROE EAT EBIT S EBT EAT A
= —=— X X =o—x X =— X
EQ S A EBIT EBT EQ

where:

ROE — return on equity,

@ — operating margin sales (EBIT - earnings befoterest and taxes),

5 — net revenues from sales,

% — assets turnovep (- total assets),

% — ratio of financial costsEBT — profit before tax),

% — tax effect EAT — profit after tax),

% — capital leverageg() — equity capital).

As results from the equation, return on equity (R@Enalysed in the context of the following
determinants: sales operating profitability meadwih earnings before interest and taxes (EBIT),
assets efficiency measured with assets turnoveX),(Sihancial costs measured with the ratio
between earnings before taxes (EBT) and earninfisebinterest and taxes (EBIT), effective tax
rate measured with the ratio between net profit {JEAnd gross profit (EBT) and capital leverage
measured with the ratio between total assets (4)eguity (EQ).

RESULTS AND DISCUSSION

CHANGES IN PROFITABILITY IN THE FURNITURE INDUSTRY BETWEEN 2005 AND
2014

Profitability as a synthetic measure of the capaiitgenerate profit and financial success can
be expressed in the form of various indicators showdifferent aspects of profitability. Table 1
shows the values of six profitability indicatorshish can be used to assess the capacity to generate
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profit from sales (return on sales ratio), assedtu(n on assets ratio) and equity (return on gquit
ratio).

The first measure of assessment of the profitgbdit furniture enterprises is the relation
between gross value added and net income from, saktesh is relatively rarely used in analytical
practice (Table 1). This relation carries importaribrmation. First of all, it indicates the capgci
to bring new values in relation to hard costs boi®econd of all, it is regarded as an essential
determinant of technical and technological advarergnof enterprises. Third of all, it is an
indicator of the quality and quantity of human ¢apjSkoczylas & Niemiec 2005, Ydzki 2006].
The average value of this measure of profitabiityas not very variable in the furniture
manufacturing sector in Poland. It ranged from 28.8 2006 to 27.9% in 2010. However, it
exhibited a slight rising tendency. Between 2008 2814 on average the share of value added in
income increased by 0.9% per year. This showstieseé was a small but significant increase in the
capacity to bring new values in relation to hardtsdoorne.

Another measure of return on sales is EBIT, i.eniags before interest and taxes. It shows the
results of enterprises’ activity regardless ofdbst and scale of using financial leverage, taxienr
or extraordinary gains and losses. During the pewioder study this measure of profitability varied
with similar dynamics £4=0.9%) to the share of value added in income anddicates slight
improvement in the capacity to generate profit fritve operating activity. Apart from that, the data
justify approaching changes in this profitabilityategory by taking two subperiods into
consideration. The first subperiod encompassegdahes 2005-2008, when a global economic crisis
was increasing and reached its maximum. The otitgresiod refers to the years 2006-2014, i.e. the
period of slow recovery from the crisis. As resiiftsm the data in Table 1, during the first period
the return on sales dropped noticeably from 6.3%.386, but it increased considerably during the
other period and stabilised at 6-7%.

Table 1. Corporate profitability ratios in furnieindustry in Poland in the years 2005-2014 (in %)

Profitability ratios | 2005 2006 200f 2008 2009 201@011 | 2012| 2013 2014 A!

Grossvalue added) o, | 38| 243 253 27,6 270 249 283 267 2599 |0

net sales
EBIT%net sales 6,3 5,9 57 4.3 711 7,0 5,6 5,7 7,1 6,8,9
EBT net sales 5,4 5, 4,9 3.0 6|1 6,1 4,7 4,8 6.4 6,21,5
EATY net sales 4,6 4,4 4.8 2,b 53 5,1 4,1 4,2 b,7 57,1

EAT/total assets 7,8 6,8 7,8 3)7 79 1,2 6,2 5,3 ,5 8 85 1,0

EAT/equity 17,5 154 159 8,8 16, 13})5 124 11,254 | 16,5| -0,7

A — Average annual change in% (geometric me#B)T - operating profit before taxes and interé&8T -
pre-tax profit (gross profitfEAT - profit after tax (net profit).
Source: own calculations based on Bank for the Artoof Companies Harmonised [Bank, 2016].

The third measure of return on sales is EBT, aeniags before taxes. It provides information
about the profitability of an enterprise, includithge income and costs from all types of activitg, i
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operational, financing and investment activitied aaxtraordinary occurrences. It shows total
achievements of an enterprise and indicates tlieréifce in percentage between total income and
total costs. Despite a considerable decrease ifuthgure manufacturing sector in Poland in 2008,
this category of return on sales exhibited a sligiht favourable increasing tendenay £ 1.5%)
between 2005 and 2014. The tendency resulted igniéisant change in gross return on sales. As
results from the data in Table 1, between 2005 20Q¥ 1 zloty of income gave 4.9-5.4% gross
profit, whereas between 2013 and 2014 this relatioreased to 6.2-6.4%.

Fig. 1 Changes in net profitability of sales, assetd equity in the furniture manufacturing sector
in Poland in the years 2005-2014

20

N _\_.—.\

15 \ //\\K‘ //‘

08 — ey
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00 . . . :
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
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Source: own study based on the table 1.

There were similar tendencies observed when retnrgales was measured with EAT, i.e. net
profit, which included all costs and income as veallthe income tax paid. Despite the decrease in
the furniture manufacturing sector in Poland in 0this category of return on sales exhibited a
favourable increasing tendency between 2005 and.2Df average it increased by 1.1% per year.
The tendency resulted in a slight but noticeabteeiase in net return on sales. As results from the
data in Table 1, between 2005 and 2007 1 zlotynobrne gave 4.2-4.6% net profit, whereas
between 2013 and 2014 this relation increased5.

Another measure of profitability is the return asets ratio, which provides information about
the capacity of enterprises to generate profit amhage assets efficiently. This measure of
profitability also exhibited a favourable tendenaythe furniture industry in Poland, although it
dropped considerably in 2008. On average, themainrassets, measured with EAT, i.e. net profit,
increased by 1% per year. At the end of the peuinder study it reached 8.5%. This means that 1
Zloty of assets gave 8.5% net profit, which washtigdest during the whole period under study.

The last measure of profitability in the furnitureanufacturing sector in Poland was the return
on equity ratio. It provides information about owsgaining profit from equity. Of all the measures
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of profitability in the analysis, only the returm equity ratio did not exhibit a favourable tendgnc
because there was a negative average yearly dysafm@riation A = -0.7%). Apart from that, as
results from the data in Table 1, there were nedtihigh fluctuations in the return on equity aati

In 2014 (16.5%) it was still lower than in 2005 #%). However, despite the negative average
yearly dynamics of variation, in the last two yeafshe period under study (2013-2014) there were
some symptoms of increase in this category of ofity. If this tendency is maintained, furniture
manufacturing enterprises may achieve much higéterm on equity ratios in the years to come.

FACTOR ANALYSIS OF VARIATION IN RETURN ON EQUITY IN THE FURNITURE
INDUSTRY BETWEEN 2005 AND 2014

As was emphasised above, the return on equity f@®RIOE) was the only measure of
profitability of furniture manufacturing enterprsevhich did not exhibit a favourable tendency
between 2005 and 2014. Therefore, it is recommetaedtend the analysis with a study of causes
and effects in order to recognise the mechanisRQIE variation in detail.

Table 2 shows the parameters of a five-factor madedecomposition of return on equity
(ROE) and the results of a factor anal§si$ variation in this category of profitability ithe
furniture manufacturing sector in Poland betwee@®28nd 2014. As results from the data in the
table, during the period under study the highesatian was observed in return on equity (V=18%)
and return on sales measured with EBIT (V=13.8%kr& was much lesser variation in the other
factors of the model, especially the effective tate (EAT/EBT). However, in order to identify the
causes of variation in the return on equity ratics iabsolutely important to analyse deviations of
individual factors of the model as well as theiusture, because they show the tendency of their
influence on ROE variation and their share in totatiation. The 2.1% decrease in the ROE
between 2005 and 2006 was caused by a decreake meturn on sales (EBIT/S), a drop in the
assets turnover (S/A), an increase in financiats<cdgEAT/EBT) and a decrease in the capital
leverage (A/EQ). The increase in the EAT/EBT ratias the only factor which had positive
influence on the ROE variation and reduced theescohlts decrease during that period. It indicates
that the tax effect had positive influence on thefifability of furniture manufacturing enterprises
However, if we take the structure of deviation®inbnsideration, the favourable influence of that
the tax effect was of marginal importance duringt theriod (2.4%). The negative trend in the ROE
variation was mostly caused by a decrease in thetssurnover (more than 59%) and a decrease in
the capital leverage (30.2%).

During the next period, between 2007 and 2008 #term on equity increased slightly (by
0.05%) in the furniture manufacturing sector. Tineréase was mostly caused by the increase in the
assets turnover (S/A) and, though to a much lesgent, by the favourable influence of variation
in the tax effect (EAT/EBT). Variations in thesectiars determined 63.3% (assets turnover) and
17.1% (tax effect) of the total ROE variation.

In 2008, during the outburst of the global econoarisis there was the greatest decrease in the
return on equity in the furniture industry — as muws 7.1%. Between 2007 and 2008 the ROE
decreased so considerably mainly due to variatiothiee factors, i.e. the negative influence of
decreasing assets turnover (S/A), growing burdeendérprises with financial costs (EBT/EBIT)
and increasing capital leverage. However, the featbr positively affected the ROE and reduced
the scale of its decrease. These factors detern@@&dof variation in the return on equity between
2007 and 2008.

2 The chain substitution method was used in theofamnalysis of variation in return on equity. Thigthod
and the logarithm method are the most common mstleédactor analysis mainly due to the simplicity o
calculations. However, the chain substitution mdthequires that the influence of individual factstould be
calculated in a strict order [see ¥Mewski & Skoczylas 2002, ¥dzki 2006,Zwirbla 2003a, b].



12 % Intercathedra 32/3, 2016

Table 2. Factor analysis of variation rate of neton equity (ROE) in the furniture industry
in Poland in the years 2005-2014

Specification EBIT/S S/IA EBT/EBIT EAT/EBT A/EQ ROE
2005 0,0630 1,70 0,8600 0,847( 2,2590 0,17%0
2006 0,0590 1,60 0,8500 0,851( 2,2080 0,1540
2007 0,0570 1,70 0,8620 0,878( 2,2250 0,1590
2008 0,0430 1,50 0,7250 0,801( 2,3340 0,0880
2009 0,0710 1,50 0,8590 0,865( 2,1260 0,1670
2010 0,0700 1,40 0,8750 0,838( 1,8730 0,13%0
2011 0,0560 1,50 0,8540 0,866( 1,9730 0,1240
2012 0,0570 1,50 0,8440 0,874( 1,8650 0,1170
2013 0,0710 1,50 0,9050 0,883( 1,8060 0,1540
2014 0,0680 1,50 0,9060 0,922( 1,8920 0,16%0

Average 0,0615 1,54 0,8540 0,8625% 2,0561 0,1438
Vv (%) 13,8 6,0 5,6 3,5 9,0 18,0
Partial deviations
2006/2005 -0,0040 -0,1000 -0,010( 0,004p -0,0510 ,024D
2007/2006 -0,0020 0,1000 0,012(¢ 0,0270 0,0170 0,005
2008/2007 -0,0140 -0,2000 -0,137( -0,0770 0,1090 ,074D
2009/2008 0,0280 0,0000 0,134( 0,0640 -0,2080 0,079
2010/2009 -0,0010 -0,1000 0,016( -0,0270 -0,2530 ,03aD
2011/2010 -0,0140 0,1000 -0,021(¢ 0,0280 0,1000  14mO
2012/2011 0,0010 0,0000 -0,010( 0,0080 -0,1080  07@O
2013/2012 0,0140 0,0000 0,061( 0,0090 -0,0590 0,037
2014/2013 -0,0030 0,0000 0,001( 0,0390 0,0860 0,011
The sum of the|  0,0050 -0,2000 0,0460 0,0750 -0,367p -0,0100
The structure of the partial deviatidr{%o)
2006/2005 2,4 59,2 5,9 2,4 30,2 100,p
2007/2006 1,3 63,3 7,6 17,1 10,4 100,p
2008/2007 2,6 37,2 25,5 14,3 20,3 100,0
2009/2008 6,5 0,0 30,9 14,7 47,4 100,p
2010/2009 0,3 25,2 4,0 6,8 63,7 100,0
2011/2010 5,3 38,0 8,0 10,6 38,( 100,p
2012/2011 0,8 0,0 7,9 6,3 85,0 100,0
2013/2012 9,8 0,0 42,7 6,3 41,3 100,0
2014/2013 2,3 0,0 0,8 30,2 66,1 100,p
TotaP 0,7 28,9 6,6 10,8 53,0 100,0

W/ - coefficient of variation in %?partial structure deviation calculated on the bas$ithe absolute values of
these deviationSThe structure of the total deviation is calculabesed on the sum of the partial deviations
from the period 2005-2014.

Source: own calculations based on Bank for the Astoof Companies Harmonised [Bank, 2016].
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During the next period, i.e. in 2009, the ROE imsed significantly by 7.9%. In this case the
increase in the return on equity was caused byasively strong and positive variation in financial
costs (EBT/EBIT) and favourable changes caused hey reduced tax on profit (EAT/EBT).
However, it was also negatively influenced by teerdasing capital leverage (A/EQ), which caused
the greatest variation in the return on equity. Sehéactors determined 30.9% (financial costs),
14.7% (tax effect) and 47.9% (capital leverageROfE variation.

Between 2010 and 2012 the return on equity dromyedy year in the furniture industry in
Poland. The analysis of the data in Table 2 shéwasih all these years the unfavourable tendency
in the ROE variation was chiefly caused by reducagital leverage (A/EQ) and, to a lesser extent,
by multidirectional changes in assets efficiencyeasured with the assets turnover (S/A).
Altogether these two factors determined 76-89%efROE variation during that period.

In the last two years (2013-2014) of the periodesrgtudy the return on equity increased. In
2013 the ROE was 3.7% greater than in 2012 dueoisiderable reduction of financial costs
(EBT/EBIT). However, as results from the data irblEs2, the favourable trend of varying financial
costs was considerably weakened by a consideraddecase in the capital leverage (A/EQ).
Between 2012 and 2013 these factors had compardhience on the ROE variation. Variation in
the financial costs determined 42.7% of variatiorthie return on equity, whereas variation in the
capital leverage determined 41.3%. If we consitlerfact that in 2014 the ROE was greater than in
2013, we can see that the capital leverage als@igadicant influence on it. Due to the increase i
the capital leverage it had positive influence loe ROE and determined as much as 66.7% of the
increase in the ROE. It is also noteworthy thatveen 2013 and 2014 the increase in the return on
equity corresponded to a relatively big decreasthénnet profit/gross profit ratio (EAT/EBT). It
pointed to a decreasing effective tax rate of @mises and simultaneously had positive effect on
their profitability. The variation of this factorag not of marginal importance because the reduction
of the effective tax rate determined 30.2% of pesiROE variation in that period.

SUMMARY

As results from the analysis, during the periodarrstudy the return on sales and assets in the
furniture manufacturing sector in Poland was retdyi stable and exhibited a slight rising tendency.
However, the return on equity in this sector exkibia negative trend. The factor analysis of
variation in the return on equity shows that duringdividual periods under investigation both the
trends and strengths of factors analysed in the B@f®mposition model were diversified in the
furniture manufacturing sector. However, if we ddes the sum of deviations of individual factors
of the model as well as their structure betweerb2@1td 2014, we can see that the general negative
trend of the ROE variation was chiefly caused bg ttecreasing capital leverage and assets
turnover. During the whole 2005-2014 period vaoiasi of these factors accounted for 53.0%
(capital leverage) and 28.9% (assets turnoverhefROE variation. This means that if furniture
manufacturing enterprises continue the policy véficing their activity with an increasing share of
equity, which reduces the capital leverage, thegtroansiderably improve the assets management
efficiency, measured with the assets turnover. jdssibilities to increase the return on equity by
increasing the return on sales, reducing financadts and profit taxation seem to be strongly
limited.
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Emilia Grzegorzewska

REGIONAL DIVERSITY OF THE LEVEL OF INNOVATION IN POLISH
INDUSTRIAL ENTERPRISES — THE ECONOMIC DIMENSION

Abstract: Innovation is one of the key factors in socio+mmic development. It may be
discussed from the perspective of a country, regioaenterprise. The article covers the changes in
the level of innovation in Polish industrial compEnaccounting for the administrative division.
The paper presents the scale of innovative actaitgl its influence on economic results of the
analysed economic subjects. The effectiveness axetlactions has been evaluated based on the
share of revenues of industrial enterprises frolassaf new or significantly improved products in
total revenues from sales and expenditures on ath@vactivity.

Key words: innovation, industrial enterprises, regional déity

INTRODUCTION

These days a significant source of the increasmwipetitiveness on the international arena is
innovation. According to the latest findings of tBeiropean Committee, Poland belongs to the
group of moderate innovators that is the countviéth the index (Summary Innovation Index)
between 50% and 90% for UE-28. In the last yeaafbhas advanced by one position and now
ranks 24. Poorer results were scored only by Roamadhilgaria, Lithuania and Latvia[lnnovation
Union Scoreboard 2015, p. 10]. Thus, Polish peréoroe in this area was far from satisfactory. The
introduction of innovative solutions should then dtee of the priorities of the participants of
economic processes, including enterprises.

The beginning of the theory of innovation is cortedcwith the introduction by an Austrian
economist J.A. Schumpeter this term into the Itteson the subject. The diversity of definitioris o
innovation in the contemporary literature is grehbwever, they may be divided into two
categories: these with broad and narrow meanimpyation in the broader sense is any change in
production consisting in absorbing the acquired wedge. As regards the narrow meaning,
innovation is a change in methods of manufactuand products, organization of the production
process based on new or never used before knowlgdgmsz, Koziol-Nadolna 2011, p. 12].
Nevertheless, the most typical typology of innowattaking into account the subject criterion was
presented in a handbook — Oslo from 2005 compile@BCD and Eurostat. The document refers
to the rules of accumulating and interpreting dedan the field of innovation. In accordance with
the methodology there are four types of innovatipmmduct, process, marketing and organization
innovations [Oslo manual 2005, p. 47-52].

The phenomenon of innovation may be here discufsed the perspective of a country,
region or company. The economic innovation (coyntegion) is understood as the capacity and
motivation of companies operating on a given teryitto constantly search for and use in practice
research and development findings, new conceptgasidnd inventions [Strategy for innovation...
2013, p. 11]. As regards @dieynski et. al [2007, p. 144] the regional innovatierthe capacity of
the region to change, improve and introduce refantsinnovative solutions in an array of fields of
the socio-economic life in order to improve thedtioning of mechanisms supporting development
in the region. The innovation of a company can leéindd as the ability and motivation of

*Emilia Grzegorzewska, PhD, Department of Technolagy Entrepreneurship in Wood Industry, Faculty Wbod
Technology, Warsaw University of Life Sciences G8G159.. Nowoursynowska St., 02-787 Warsaw
emilia_grzegorzewska@sggw.pl;
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companies to search for and commercially use athefresearch findings, new concepts, ideas and
inventions leading to the increase of the leveladizancement and the strengthening of the
competitive advantage or the realisation of tedchniabilities of the entrepreneur [Luczka,
Lachiewicz, Stawasz 2010, p. 458]. Undoubtedlys¢heerms are not tightly connected since the
regional innovation is a product of the innovatigss of companies operating in its region. The
companies belong to different branches and sedtorg,differ in the scale of their activity, funaoti

on different markets, represent different levelsezhnological development [Grzybowska 2011, p.
118]. Similarly, K. Dyjach [2011, p. 225] stressémt the development capacities of regional
economies are determined, among other things, bystiale and the quality of the innovative
activity undertaken by the companies operatingheir tarea.

OBJECTIVE AND RESEARCH METHODOLOGY

The primary aim of the research was the econométuation of economic innovativeness in
industrial companies in Poland accounting for tlknimistrative division of the country. The
timeframe of the research covers 2010-2014. To #md, the findings of analyses annually
published by GUS in the report entitled ‘Innovatiactivities of enterprises’ were used. The article
presents change trends in the level of innovatibnompanies accounting for the administrative
division of the country. The research covers the@#age of companies innovatively active and
these that may be considered innovative.

According to the research terminology an innovatemerprise is the one which in the
analysed period introduced at least one produgiracess innovation or realised in this period at
least one innovative project which was discontinaeébandoned (not successfully finished) or it
was not finished up to the end of the period (tbdtt is being continued). As regards an innovative
enterprise, it is the one which launched at least product or process innovation (either new or
greatly improved product or new or greatly improyedcess) [Innovative activity.... 2015, p. 31].

From the point of view of the effectiveness of theovation actions what is significant is their
impact on the economic performance of an enterp@seaccount of the above change trends of
chosen ratios have been presented. One of thdma &htare of revenue of industrial enterprises from
the sales of new or greatly improved products m rievenue from total sales and the outlays on
innovative activity. According to the methodology the Central Statistical Office (GUS) the
revenue from the sales of new or greatly improvertipcts comprises [Innovative activity... 2015,
p. 65]:

e new or greatly improved products for the market which the enterprise operates,

launched over the last three years,

e new or greatly improved products only for the eptise launched over the last three years.

Another measure applied in the economic evaluatioimnovative activity of enterprises are
the outlays borne as regards this activity in treme of product and process innovation. The
performance in this field has been presented ineatiprices for each vioivodeship as well as in
equivalent to one enterprise which undertook suehaetivity. Outlays on innovative activity
comprise [Innovative activity... 2015, p. 72]:

« the purchase of knowledge from external sourcesh@n shape of patents, inventions
(solutions), non-patent projects, utility and intliadé models, licences, know-how
disclosures, trademarks as well as technical seswionnected with the implementation of
product and process innovations,

e the purchase of software connected with the implgat®n of product and process
innovations,

< the purchase and installation of machinery andriieelh devices, the purchase of means of
transport, tools, instruments, movables, equipmeml outlays on the construction,
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extension and modernisation of buildings meantHerintroduction of process and product
innovation,

» training of the personnel

« marketing connected with new or greatly improveddpicts (inter alia, market research,
market tests, advertising of the new or greatlyrompd products launched on the market),

« research and development work (R&D) connected divising new or greatly improved
products and processes rendered by own develogawlitty or acquired from other units

RESEARCH FINDINGS

From the research conducted by the Central Statis@iffice (GUS) it follows that in the years
2010-2012 the greatest percentage of innovativeyve industrial enterprises was noted in
Podlaskie voivodeship (23.8%) (table 1). Other gdawere occupied by: Opole (23.0%), Lower
Silesian (22.6%), Silesian (20.8%). As regardsitimovative activity undertaken the least active
were enterprises from the following voivodeshipsinteranian, Greater Poland and £6dhe
percentage of companies innovatively active amalie respectively: 12.3%, 12.8% and 14.4%.
At the end of the analysed period the most inngeatiompanies were the enterprises from the
voivodeships: Lower Silesian (23.1%), Silesian 924) and Lublin (21.9%). A dissimilar situation
was noted inSwictokrzyskie (14.8%), Greater Poland (15.6%0) andz@d.8%). It needs to be
emphasized that in the years 2010-2014 the greasestin the ranking was noted in Lublin (8
positions) and Pomeranian (6 positions).

Table 1. Innovatively active industrial enterprigeshe years 2010-2014 by voivodships

Change Change in the position
Voivodeship 201[00/(/)]2012 201[(%]2013 201[5/2]2014 2012/2014 — 2012/2014 —
2010/2012 [%)] 2010/2012

Lower Silesian 22.6 (3) 20.3 (6) 231 (1) 0.5 +2
Silesian 20.8 (4) 16.9 (14) 21.9 (2) 1.1 +2
Lublin 17.7 (11) 17.2 (12) 2193 4.2 +8
Opole 23.0 (2) 20.7 (4) 21.3 (4 -1.7 -2
Mazovian 17.2 (12) 19.3 (8) 20.2 (5) 3.0 +7
Subcarpathian 19.3 (5) 21.0(3) 19.7 (6) 0.4 -1
Podlaskie 23.8 (1) 24.2 (1) 19.4 (7) -4.4 -6
Warmian-Masurian 19.1 (6) 21.0 (2) 19.3 (8) 0.2 -2
West Pomeranian 18.4 (10) 17.7 (10) 18.6 (9) 0.2 +1
Pomeranian 12.3 (16) 17.3 (11) 17.0 (10) 4.7 +6
Lesser Poland 18.8 (7) 20.1 (7) 16.3 (11) -2.5 -4
Lubisz 17.1 (13) 20.5 (5) 16.3 (12) -0.8 +1
Kujavian-Pomeranian  18.4 (9) 15.2 (16) 16.0 (13) -2.4 -4
£odz 14.4 (14) 17.0 (13) 15.8 (14) 14 no changes
Greater Poland 12.8 (15) 16.4 (15) 15.6 (15) 2.8 no changes
Swigtokrzyskie 18.5 (8) 17.7 (9) 14.8 (16) -3.7 -8
Total 17.7 18.4 18.6 0.9 -

Source: own study on the basis of CSO reportsevation activities of enterprises covering the ye2010-2014.

GUS researches not only the enterprises which rarevatively active, that is those which
undertook any activity in this field, even if theopect was not finished or was suspended, but also
innovative companies that is the ones which in gheod of three years launched at least one
innovation. From table 2 it follows that in the y&2010-2014 the percentage of these industrial
companies increased from 16.5% to 17.5%.
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Table 2. Innovatively active industrial enterprigeshe years 2010-2014 by voivodships

Change |Change in the positic
Voivodeship 2010/2012 2011/2013 | 2012/2014 | 2012/2014 — 2012/2014 —
2010/2012 [% 2010/2012
Lower Silesian 20.7 (3) 19.0 (6) 22.1 (1) 1.4 +2
Lublin 15.9 (12) 15.9 (11) 21.2(2) 5.3 +10
Silesian 19.1 (4 15.4 (14) 19.9 (3) 0.8 +1
Opole 22.3(1) 20.0 (3) 19.5 (4) -2.8 -3
Mazovian 15.3 (13) 185 (7) 19.1 (5) 3.8 +8
Podlaskie 22.0(2) 23.4 (1) 18.7 (6) -3.3 -4
Subcarpathian 17.9 (8) 19.9 (4) 18.4 (7) 0.5 +1
West Pomeranian 18.2 (7) 16.7 (10) 17.4 (8) -0.8 -1
Warmian-Masurian 18.6 (5) 20.1 (2) 17.4 (9) -1.2 -4
Pomeranian 11.0 (16) 15.3 (15) 16.5 (10) 5.5 +6
Lesser Poland 17.4 (10) 18.1 (8) 15.6 (11) -1.8 -1
Lubusz 16.4 (11) 19.2 (5) 15.5 (12) -0.9 -1
£odz 13.7 (14) 15.6 (13) 15.2 (13) 15 +1
Greater Poland 12.0 (15) 15.7 (12) 14.9 (14) 2.9 +1
Kujavian-Pomeranian 17.5(9) 13.6 (16) 14.9 (15) -2.6 -6
Swictokrzyskie 18.2 (6) 17.6 (9) 14.9 (16) -3.3 -10
Total 16.5 17.1 17.5 1.0 -

Source: own study on the basis of CSO reportsevation activities of enterprises covering the ye2010-2014

At the beginning of the analysed period in thiddfihe first three places were occupied by the
following voivodeships: Opole (22.3%), Podlaski®.(®6) and Lower Silesian (20.7%). The latter
ranked first in the ranking of the innovative ept&ses covering the years 2012/2014 — 22.1%.
Moreover, high positions in the ranking were tak®n Lublin (21.2%) and Silesian (19.9%).
Among the least innovative economic subjects theeee: Swictokrzyskie, Kuyavian-Pomeranian
and Greater Poland (14.9% each). In this ranking worth noticing Lublin voivodeship as in the
analysed period this region rose from 12 to 2 sitA great fall, on the other hand, was noted in
Swietokrzyskie, which resulted in the fall by 10 posits.

As regards innovative activity of each enterprise bf great importance first of all to convert
the actions into economic results. One of the satiisibly reflecting this aspect is the share of
revenue from the sales of new or greatly improvedipcts in the revenue from total sales. In 2012
the ratio in question was at the level of 3.1% iarWlian-Masurian to even 36.3% in Pomeranian.
Two years later the percentage in Pomeranian veistoigp decreased to 27.2%, however, companies
from the region were the leaders of the rankinge Tbnsecutive positions were occupied by Lower
Silesian (12.5%) and Silesian (10.7%). The poorestilts were achieved by companies from
Warmian-Masurian (3.1%)Swictokrzyskie (3.6%) and Podlaskie (4.1%). Such a kstare in
revenue from innovative activity in total revenuer sales may signify that the conversion of these
actions into economic performance of these indalstnterprises is not enough. One has to
emphasise here, though, that in the analysed pdhiedpercentage of innovatively active and
innovative companies in these voivodeships osetlldtetween several and over 23%.

The economic dimension of innovative activity alsmmprises outlays borne by industrial
companies on this type of activity. In 20014 thegrevat the level of 24621.6 min PLN and they
were higher by 14% than two year before. It needset emphasized that over half of these funds
were spent on the purchase of machines and te¢haéndces. This tendency was sustained
throughout the whole analysed period.
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Figure 1. Revenues of industrial enterprises fratasof new or significantly improved products as
the share of total revenues from sales in the y2@t2-2014 by voivodships

Source: own study on the basis of CSO reportsevation activities of enterprises covering the we2010-2014.

Taking the administrative division of Poland intonsideration, the expenditure on innovative
activity is characterized by a great territoriakegularity. As it follows from table 3, in 2012 the
greatest outlays on innovation were borne by tldirial enterprises operating in the following
voivodeships: Mazovian (4.9 billion PLN), Silesig&104 billion PLN) and £64 (2.29 billion PLN),
on the other hand, the enterprises which spentetist were located in: Warmian-Mazurian (0.41
billion PLN), Lubusz (0.29 billion PLN) and Opol®.(7 billion PLN). Two years later next to
Mazovian voivodeship which ranked first in the wdhanalysed period, other top positions were
occupied by: Silesian and Lower Silesian. It nededsmphasized that there were some unfavourable
change trends iSwictokrzyskie voivodeship — the expenditure on inniweatctivity decreased
from 806.7 min PLN to 195.6 min PLN, as a resulibich it fell in the ranking by 7 positions.

Important information on the subject of economimension of innovative activity in industrial
enterprises is derived from the index of expendituorne on this type of activity per one enterprise
which incurred such expenditures (table 4). In 28%denditure per one industrial enterprise which
spent funds on innovative activity, as comparethéoyear 2012, increased by 0.1 min PLN to 5.6
min PLN. The greatest outlays in this field werer@in the following voivodeships: Mazovian
(11.2 min PLN), £6d (8.0 min PLN) andSwietokrzyskie (7.1 min PLN), and the least amount of
funds was spent on innovation in Opole (1.3 min PLN
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Table 3. Expenditures on innovation activitiesridustrial enterprises by voivodships in the years

2012-2014 (current prices in MLN PLN)

Voivodeship 2012 2013 2014 | Shange | changeln he ranking
Lower Silesian 1768.6 (5) | 3047.1(2) | 2956.5 (3) 1187.9 +2
Silesian 3042.5(2) | 2957.4(3) | 3467.6 (2) 425.1 no changes
Lublin 588.9 (11) | 475.5(11) | 483.5(11) -105.4 no changes
Opole 161.8 (16) | 340.8 (13) | 217.5 (15) 55.7 +1
Mazovian 4994.7 (1) | 3270.5(1) | 4177.9 (1) -816.8 no changes
Subcarpathian 1182.8 (7) | 1149.5(8) | 1881.9 (6) 699.1 +1
Podlasie 495.0 (13) | 300.5 (15) | 248.7 (14) -246.3 -1
Warmian-Mazurian 411.9 (14) | 247.9 (16) | 304.0(12) -107.9 +2
West Pomeranian 1012.0 (8) | 858.1(9) 990.4 (9) -21.6 -1
Pomeranian 749.0 (10) | 1273.9(7) | 1327.2(8) 578.2 +2
Lesser Poland 1360.8 (6) | 1807.3 (5) | 1688.0 (7) 327.2 -1
Lubusz 292.4 (15) | 318.2 (14) | 272.8 (13) -19.6 -2
Kuyavian-Pomeranial 539.4 (12) | 825.3 (10) | 942.2 (10) 402.8 +2
L6dz 2290.7 (3) | 1698.1 (6) | 2798.1 (4) 507.4 -1
Greater Poland 1838.0 (4) | 2031.4 (4) | 2669.6 (5) 831.6 -1
Swictokrzyskie 806.7 (9) | 357.5(12) | 195.6 (16) 611.1 -7
Total 21535.4 20958.9 24621.6 3086.2 -

Source: own study on the basis of CSO reportsevation activities of enterprises covering the we2010-2014.

Table 4. Expenditures on innovation activities ee industrial enterprise which incurred such
expenditures by voivodships in the years 2012-2@0#ent prices in thousand PLN)

Voivodeship 2012 2013 2014 | ,SA0ge | Change In the rankin
£6dz 7954.0 (2) | 4796.9 (7) | 8997.3 (1) 1043.3 +1
Lower Silesian 4926.6 (7) | 8302.8 (1) | 8078.0 (2) 31514 +5
Subcarpathian 5165.3 (5) | 4438.2(9) | 7588.2 (3) 2422.9 +2
Mazovian 11249.2 (1)| 5562.0 () | 7075.3(4) | -4173.9 -3
Greater Poland 5077.3 (6) | 3952.2 (10)| 6432.7 (5) 1355.4 +1
West Pomeranian 7027.6 (4) | 5500.6 (4) | 5758.0 (6) -1269.6 -2
Pomeranian 4115.6 (11)| 5015.4 (5) | 5461.6 (7) 1346.0 +4
Silesian 4860.3 (8) | 5644.0 (2) | 4822.8 (8) -37.5 no changes
Lesser Poland 4199.9 (10)| 4937.9 (6) | 4781.8(9) 581.9 +1
Kuyavian-Pomeraniar] 2544.5 (14)| 4559.4 (8) | 4244.1 (10) 1699.6 +4
Podlaskie 3639.6 (12) | 2404.0 (14)| 2647.5 (11) -992.1 +1
Lublin 4362.4 (9) | 3372.2 (11)| 2627.9 (12)| -17345 -3
Lubusz 2231.8 (15)| 2256.7 (15)| 2573.7 (13)| 341.9 +2
Swietokrzyskie 7139.3 (3) | 3108.8 (12)| 2476.4 (14)| -4662.9 -11
Warmian-Mazurian 3582.1 (13)| 1609.5 (16)| 2417.7 (15)| -1164.4 -2
Opole 1315.7 (16) | 2562.6 (13)| 1647.9 (16) 332.2 no changes

Source: own study on the basis of CSO reportsevation activities of enterprises covering the we2010-2014.

At the end of the analysed period the first in fileéd ranked £.6d that on innovative activity
spent almost 9.0 min PLN per enterprise, whichriefia rise over two years by almost 1 min PLN.
Other places were occupied by enterprises fromod®ghips: Lower Silesian and Subcarpathian,
which on average spent on innovative activity 8lth FLN and 7.6 min PLN. The least developing
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in the field once again proved to be Opole (1.7 RILN). It follows then that the greatest rise ie th
ranking was noted in the case of Sielsian voivoige&h positions). The greatest fall, on the other
hand, (11 positions) was observed in companies §wigtokrzyskie.

CONCLUSION

Innovation is one the most significant factors lftating the socio-economic development and
the rise of competitiveness of certain countriegh@ninternational arena. Undoubtedly, innovative
activity of an enterprise has a special influentéhis context, which is one of the most significan
elements of the economic processes. The followitigl@ presents change trends in the level of
innovativeness of Polish industrial enterprisesoanting for the administrative division. The
analysis covers the years 2010-2014, and the pyirmanrce of research materials were reports
entitled ‘Innovation activities of enterprises’ pished by GUS.

From the conducted research it follows that at ¢inel of the analysed period the most
innovatively active companies operated in the feitay voivodeships: Lower Silesian, Silesian and
Lublin. The share of innovatively active enterpsise the total number of enterprises was the
following: 23.1%, 21.9% and 21.9%, respectivelyeTtery same voivodeships ranked first in the
ranking of innovative enterprises that is the owbgh in the analysed period launched at least one
innovation. On the other hand, however, enterpngeish were the least innovative proved to be
the companies fromSwictokrzyskie (14.8%), Greater Poland (15.6%) and #.(15.8%). These
regions occupied the lowest positions in the ragmkihinnovative industrial enterprises. It needs to
be emphasized that in the years 2010-2014 theegtedse in the ranking was noted in companies
from Lublin (8 positions) and Pomeranian (6 positip

Next to undertaking innovative activities, what yge to be of great importance is their
effectiveness in economic dimension. Unrivalledthie share of revenues from sales of new or
significantly improved products in total revenuesnfi sales proved to be Pomeranian (from 18.2%
to even 36.3%). The poorest results were notetiénenterprises from Warmian-Mazurian. In the
years 2012-2014 expenditure per one enterprisarmvative activity increased by 0.1 min zt to 5.6
min PLN. The greatest outlays in this field wereargled in the following voivodeships: £6¢9.0
min PLN) and Lower Silesian (8.1 min PLN), howewre least was invested in Opole (1.6 min
PLN).
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Stawomir Lisek

FINANCIAL STABILITY OF COMPANIES FROM THE WIELKOPOLSKIE
VOIVODESHIP QUOTED ON THE WARSAW STOCK EXCHANGE IN 2010-
2014,AND JOB SECURITY OF THEIR EMPLOYEES

Abstrakt :When unemployment is a serious social problemsgturity of people from a given
community is a significant aspect. Companies frogiven area are important entities creating jobs.
This article examines the financial stability ofgic companies based in Greater Poland and job
security of their employees.

Keywords: financial stability, condition of companies, stoexchange, job security

INTRODUCTION

Under conditions of high unemployment rate in aegicountry, it seems extremely important
for people living in this country to have a sens@b security. It is equally important for themhe
confident that they will receive appropriate remmatien and social security. Companies are the
basic institutions, providing jobs, as well as rewnation and social security. Thus it seems that
financial security of companies is a prerequisitgo security. The purpose of this study is to
analyse financial security of public companies basethe Wielkopolskie Voivodeship, as well as
examine job security of their employees.

THE SITUATION ON THE LABOUR MARKET IN POLAND AND IN  THE
WIELKOPOLSKIE VOIVODESHIP

According to the data of the Central Statisticafi€af unemployment rate in Poland is quite
high and in the years 2010-2014 constantly exce&@eéx. This is illustrated by the table below:

Table 1.Rate of unemployment in Poland in the y2aid-2014

Year 2010 2011 2012 2013 2014

Overall unemployment rate (state as at the endeofear)
in % 12.4 125 134 13.4| 115
Source: Website of the Central Statistical Offic&)§) www.stat.gov.pl accessed on 30.07.2015

The above table shows high unemployment rate inetteamined period, which, however,
decreased at the end of 2014.
In a similar period, unemployment rate in the Waiglklskie Voivodeship is as follows:

Table 2.Unemployment rate in the Wielkopolskie \Gaeship in the years 2010, 2012, 2013

Year 2010 2012 2013

Rate of unemployment (average of the year) in % 8.7 8.5 8.8

Source: Website of the Central Statistical Offiég&)G)Www.Stat.gov.phccessed on 30.07.2015

4 dr Stawomir Lisek, Agricultural University in Craw, Department of Statistics and Econometrics, é:isia@op.pl



24 % Intercathedra 32/3, 2016

Comparison of data from tables 1 and 2 shows titsituation on the labour market in the
Wielkopolskie Voivodeship is clearly more friendiyr employees than in the whole country. The
unemployment rate is expressly lower. Significaiffietences allow for drawing such conclusions
despite the data not being fully relevant

EMPLOYMENT POLICY IN A COMPANY

One of the definitions of human resource managenum¥cribes it as a concept of
implementation of personnel functions to adjust Aanmesources to the organisational objectives,
harmonised with the needs of employees [Krél, Ludyriski, 2014, p. 55]. Planning the height of
employment in an entity means predicting the nundfegmployees necessary in the proper place
and time. [Krol, Ludwiczyski, 2014, p. 176]. Notwithstanding the methodsdefermining the
necessary number of employees, its main basisharedonomic benefits of hiring employees that
can be obtained. These benefits mainly include tiraav revenues from sales, and also net profit.
Motivating is an important function of personnel magement. The basis for motivating is
identification of the needs of employees. When lthel of unemployment is high, one of the
significant needs of employees is job security. deturity is connected to the notions of liquidity
and employment retention. Employment liquidity meatl changes in the state and structure of
employment, as a result of dismissal and hiringewwiployees, while retention is the stability of
employment, implemented mainly through retention esfiployees [Pocztowski, 2009, p. 62].
Various measures of employment liquidity and retenare proposed, among others: dynamics of
dismissals, hiring ratio, ratio of jobs covereddmployment liquidity, employment stability ratio,
average employment duration, survival ratio [Powstd, 2009, p. 71§There are also opinions
stating that one of the important factors of jolousity is "employability," namely the ability to
predict and the ability to adapt to changes, flidikjpbof employees and their competitiveness on
internal and external labour market [Marzec, 2@i1@,30].

The literature on economics proposes various measof the benefits obtained by the
company. They can be divided into measures of litsnefsulting directly from staff's work and
general measures of the financial situation of dbmpany. Measures of benefits resulting from
work include: work efficiency [Bednarski, 1996,238]

1)

w="
T

Where:

W — work efficiency in a given period

P — production volume in a given period

T — number of employees in a given period

This ratio determines how many sales revenues arergted for the company by one
employee. This ratio can be analysed over time, alsd as a comparison between similar
companies. Attention is drawn to the fact that $enakfficiency may be caused by factors
completely independent from the employee, such naatket situation, technical employment
infrastructure, etc.

® Partial adequacy of the data is caused by thaitability.
6 These ratios will not be used in this article ase not discussed in more detail. More in-deptbrinftion on
these ratios can be found in the cited source.
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It is also recommended to compare the growth inkvedficiency to the growth in average
remuneration. This ratio is calculated accordinth®following rule [Bednarski, 1996, p. 261]:
)

OAW = AWN,
AW

Where:

OAW - ratio of paying for the efficiency growth

AWN — average remuneration growth,

AW - efficiency growth.

This ratio shows the extent, to which the remunenagrowth is higher than the efficiency
growth. The benefits gained by the company aregatdy its reverse.

The measures illustrating the overall benefits floe company, used in this paper, are
[Sierpinska, 1994, p. 105]:

3)

ROA= @
A

Where:

ROA — net return on assets,

Zn — net profit

A — size of assets

This ratio shows the benefits for the company ghfinem involved assets, evaluated according
to the principles of drawing up financial statensent

Another measure used in this paper is [Sitesia, 1994, p. 106]:

(4)
ROE= ﬂ ,
Kw
Where:
ROE — net return on equity
Kw — equity
Zn—asin (3)
The paper also utilises the total level of debef@inska, 1994, p. 89]:
()
70 = Zd + Zk |
A
Where:
A—asin (3)

Z0 — total level of debt

Zd — long-term indebtedness,

Zk — short-term indebtedness

This ratio shows the extent, to which the compaagsets are burdened with debt.

The last ratio used for assessing the benefitsirsataby the company is quick liquidity
[Jerzemowska, 2004, p. 138]

(6)
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Ps= M ,
Zk

Where:

Ps — quick liquidity

Ao — current assets,

Z — reserves

Zk — as in (5).

This ratio determines the capacity of the entitincely pay current liabilities.

The above measures will be used to define the diahrsituation of companies and in the
attempt to examine the relationship with changebénevel of employment. The synthetic measure
of the company's financial condition will be caltgdd as a sum of ratios specified by formulas (3),
(4), (5), (6), regulated by means of the zero uisiéion method [Kukuta, 2000, p. 91-92]

ECONOMIC DATA OF THE ANALYSED COMPANIES

The companies selected for research are public aniep seated in the Wielkopolskie
Voivodeship. This voivodeship was chosen for thee=agch, since it is economically significant for
Poland. Public companies were chosen for two reagbay are large companies and their data are
commonly available, while access to data of otleenganies is highly limited

Table 3. Economic data of the analysed companies

Company| AMICA Wronki S.A. Lena S.A. Coljan

2010 | 2011 2012 2018 2014010| 2011|2012| 2013| 2014| 2010| 2011| 2012| 2013| 2014

ROA 0.02 | 005 0.0 041 0.06 0.04 D7 0/09 (0.09100.0.04| 0.02| 0.04 0.08 0.02

PS 117 | 124 147 13

N

1.24 2.82 89 607 71.172 pH5.554| 138 173 14 1.45

0.

ROE 005 | 011 019 0.2 042 0.5 0,9 010 Q.10110.0.05| 0.03 0.017 0.04 0.0
2
0.

Z0 053 | 050 043 04 0.48 0.27 Pl 0j10 0.091(0.0.26| 031 0.24 0.32 0.2¢

AE -13.62| -2.60 7.20 | 10.22 2.40| -3.88 -8.06| -0.88| -0.88| 7.14 | -8.52| -5.91| -4.10| 60.93| -22.78

AR 0.06 | -0.01 0.04| 0.03] 0.1 -0.020.05| 0.01| -0.02 0.09| 0.07| 0.03 -0.0L0.21| 0.09

w 617 630| 611| 570 66% 78D 890 910 8P9 926 399 A36G2 |4 357 506

NE 1883 | 1834 1966 2167 2219124 | 114 | 113]| 1121 120 158571465| 1405| 2261| 1746

OAW 054 | 1.22| -2.64-0.04| 0.27| 550 0.56 -0.97-2.38| 1.04| -0.38/ 0.34| -0.02| 0.48 | 0.94

SM 275 | 283 290 29% 285 3.07 33 376 39393.297| 2.89] 3.04 292 2.93

Source: Own calculations of data from companiegbres

" The chosen companies prepared reports for theewkskarched period, except for INC S.A., since it
employs less than 10 people, and PBO Aniol, sitiseim liquidation bankruptcy, so examination loése
companies is pointless.
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Table 4. Economic data of the analysed companies

Company Groclin ATREM BSC printing house

2010( 2011 | 2012| 2013| 2014 201 2011 2012 2013 14 2p10 201012 P 2013| 2014

ROA 10.01/0.01| 0.01] -0.02 -0.4 0.1 0.0 -0.08  0.02 01 80.00.09| 0.09| 0.08 0.08

D 2

| 4 0
ROE [ 0.0/ 0.01| 0.01] -0.03 -09% 0.18 0.07 -0.13 0.3 0j01 00.10.11| 0.11]| 0.10 0.1q
PS 091 094| 093 127/ 114 173 156 126 11 128 576146 575| 4.40| 5.27
Z0 0.23/ 0.26| 0.24] 030, 049 042 036 0/40 0.2522 Q0 0.20| 0.20{ 0.17

AE 8.41|-11.4¢4 -3.36| 50.53| -20.1§ -2.99 | 1.32| -13.91-11.11| -6.82 | 19.70, 2.95 5.33 -0.78 5.10

AR -0.21] 0.22 | -0.04{ -0.02| 0.33| 0.36] -0.53 -0.1 -0.22 017 0.18 0j14150. 0.12| 0.11

NE 1108 981 | 948 | 1427 1139 227 230 19 176 164 237 244 P5755 |2 268

4

w 128 | 184| 183| 119] 223 544 3501 363 384 433 432 49149 5 628 | 668
8
|

OAW |1.33|0.77] 2241 -0.12| 0.86| 0.5 0.15 43 152 054 -245 120 04953 | 0.66

SM 2.86| 2.84| 285 2.83] 192 3.02 293 272 288 2|81 363713 3.67| 3.46| 3.60

Source: Own calculations of data from companiegbres

Table 5. Economic data of the analysed companies

Company Decora Delko DGA SA

2010| 2011 | 2012 2013 2014 2010 2011 2012 2013 2014 20xm1 P 2012 2013 2014
ROA 0.02 0.03 0.01 0.01 -0.04 0.077 0.01 -0.04 0.07 0.08 -0.10 0.04 -0.08 -0.13 -0.20
ROE 0.0% 0.05 0.02 0.02 -0.07 0.14 0.03 -0.10 0.15 0.12 -0.13 0.05 -0.11 -0.19 -0.33
PS 1.16¢ 115 1.41 148 134 133 095 082 100 1.2 3.38 3.61] 3.35 247 2.1]
Z0 0.51 051 045 043 0.44 052 0.61 059 052 036 0.20 0.24 0.25 0.34 0.39
AE -13.45 -2.38 -4.31-12.52 -0.45 6.25 35.29104.35 -42.55 -11.11| -48.35 -23.4Q -16.67 -23.33 -17.39
AR -0.09 0.14 0.05 0.00 -0.05 0.17 0.03 -0.06 -0.01 -0.07 -0.36 -0.56 -0.41 -0.41 -0.34
W 338 400 442 503 481 23840 18161 8381 14419 15098 722 603 515 475 429
NE 547 534 511 447 445 17 23 47 27 24 47 36 30 23 19
OAW 1.57 -0.14 -093 0.8 045 0.09 -2.46 0.11 -0.05 -3.59 0.74 1.51 256 -1.22 -0.70
SM 2.7q 2.77 281 283 272 286 266 255 282 294 3.08 3.28 3.07 282 2.62

Source: Own calculations of data from companiegbres

Table 6. Economic data of the analysed companies

Company ENEA Komputronik S.A. Lubawa S.A.

2010| 2011] 2012 | 2013 2014 2010 2011 2012 2013 2014 2010 20112 P 2013| 2014
ROA 0.03 0.03 0.04 0.06 0.05 0.03 0.04 0.01 0.03 0.02 -0.08§ -0.02 0.01 -0.02 0.02
ROE 0.04 0.03 0.05 0.08 0.06 0.07 0.11] 0.03 0.08§ 0.08 -0.10 -0.02 0.01 -0.02 0.02
PS 3.21 2.5] 197 232 310 102 1.01 101y 103 113 266 178§ 1.71] 165 1.71
Z0 0.09 0.09 0.10 0.14 0.221 0.61 0.61 0.64 0.66 0.70 0.17 0.15 0.13 0.11] 0.11
Pz 69.61-26.01 2.60 4.31]-29.93 -1.59 -3.23 1352 1.7 9.39 20.41 3.11 -9.04 -17.17 -25.45
AE -0.11 -0.13 0.02 -0.15 0.02 -0.12 0.14 0.1 0.25 0.25 043 0.03 -0.27| -0.03 0.27|
AR 1263815119 1511012545 1835 1395 1674 1804 2377 2904 108 108 94( 110 201
W 519 384 394 411 288 619 599 680 6921 757 354/ 365 3320 275 205
NE 0.39 1.83-295.44 1.11 054 1.10 -0.12 -0.43 -0.23 -0.36 -0.37, 2.66 0.13 1.31 0.1
OAW 3.29 3.19 3.120 3.18 323 270 273 265 268 267 3.02 299 3.03 299 3.05

Source: Own calculations of data from companiegbres



28 % Intercathedra 32/3, 2016

Table 7. Economic data of the analysed companies

Company PBG in arrangement bankruptcy Pozbud
2010 | 2011 2012 2013 2014 2010 2011 2012 2013 2014

ROA 0.06/ 0.03 -1.54 0.10| -0.05| 0.06 0.04| 0.04 0.04| 0.04
ROE 0.14] 0.08 X X x| 011 0.07| 0.06 0.07| 0.07
PS 265 111 0.18 0.21 0.18| 2.12 1.27| 1.39 1.37| 1.25
Z0 0.57| 0.58 1.69 171 1.88] 0.33 0.39| 0.37 0.35| 0.43
AE -7.91] -1.76| -18.61| -18.18] -14.81| 1.98 5.83| 12.84| -13.82| 5.66
AR 0.09] 0.06 -3.30 0.33] -0.48]| 0.28 -0.04| 0.00 0.31] 0.31
W 2004| 2162 617 1132 897 938 856 758 1280| 1747
NE 454 446 363 297 253 103 109 123 106 112
OAW 0.50{ -1.65 -0.09 0.46 0.18| 0.63 -1.05| 0.79 0.31] -0.32
SM 3.02| 274 0.11 1.09 0.90| 3.06 2.87| 2.89 291| 284

Source: Own calculations of data from companiegbres

Table 8. Economic data of the analysed companies

Company Tell S.A. Tesgas
2010 2011 2012 2013 2014 201 2011 2012 2013 2014

ROA 0.05 0.08| 0.10 0.11| 0.06 0.06 0.06 -0.31 0.04 0.01
ROE 0.11] 0.17| 0.17 0.18| 0.10 0.10 0.07 -0.49 0.05 0.02
PS 1.18 1.25| 1.35 1.26| 1.29 2.05 3.01 2.36 2.67 3.13
Z0 0.50 0.49| 0.41 0.39| 0.40 0.38 0.25 0.36 0.33 0.29
AE -8.68| -16.44| -6.64 457 4.37 -1.39 -1.41 -7.14 -7.69 -7.78
AR -0.01 -0.10| -0.27 0.00| 0.12 0.13 -0.11 -0.48 -0.16 0.31
W 238 258 217 208 226 490 447 325 304 476
NE 505 422 394 412 430 213 210 195 180 166
OAW 0.56 0.09| -0.31 0.72| 0.35 0.65 0.61 -0.10 -0.43 0.11
SM 2.82 2.89| 2.96 297 2.89 3.01 3.21 2.52 3.09 3.14

Source: Own calculations of data from companier:xt)r(s8

Most companies in the examined period are chaiaeterby good financial condition.
Profitability indicators are in the most cases pesj and quick liquidity exceeds 1. In most cases,
indebtedness also exceeded the acceptable levelsyiithetic measure in most cases indicates a
satisfactory financial condition. Relatively theonst situation applies to PBG in arrangement
bankruptcy. Although this company is covered byaagement bankruptcy (until 06.08.2015),
continuation of this company's operations is gtileatened.

In the examined period, companies often reducedl@ment, though cases of increased
employment rate were often observed. Changes ik @fficiency were irregular.

8n tables 3-8: ROA, ROE, PS, ZO, WAW as in formulas (1), - (BNE — change in the number of
employees in %, NE — number of employees, SM -h&fit measure.
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The ratio of paying for the efficiency growth ocicamlly exceeded 1. This proves that the
management boards tried to make the growth in wefficiency exceed the growth in
remunerations, which means that the economic ist@fecompanies was pursued more than that of
the employees.

FINANCIAL PERSPECTIVES OF THE SURVEYED COMPANIES AN D JOB SECURITY
OF THEIR EMPLOYEES

For the majority of the surveyed companies, finahsituation at the end of 2014 was worse as
compared to 2010. Comparing profitability of thencerned companies over time, it should be
noted that in the case of 10 out of 17 companiek ROQower at the end of the analysed period than
at the beginning of that period. This indicatest tinee profitability of equity for the majority of
companies decreased. Similar conclusion can berdfar profitability of assets, but in this case
this regularity occurred for 9 out of 17 companigguidity standards were not met only by PBG in
arrangement bankruptcy in 2012, 2013 and 2014, D011 and 2012, Groclin in 2010-2012;
apart from that, the required liquidity was presetvThe indebtedness exceeded the safe level of
(0.66) only in the case of PBG in the period 200242 and Komputronik S.A. in 2014. Apart from
that, it stayed within the acceptable levels.

The synthetic measure of the financial situationcofpanies in most cases exceeded 2.00
(half of the maximum possible level), which proygsod condition of these companies. The only
companies in adverse condition were PBG in 2012201d Groclin in 2014. However, in the case
of Groclin, so far no clear financial risk is prageand with appropriate management, operations of
this company should not be endangered. On the bted, the operations of PBG in arrangement
bankruptcy are highly endangered.

The arithmetic mean of the synthetic measure focahpanies for the examined years is as
follows:

Table 9. Average synthetic measure of analysed aoiep

2010 2011 21012 2013 2014

3.00 2.98 2.79 2.90 2.80
Source: own calculations

SM

The deteriorating tendency is clearly visible (gtder small improvement in 2013), however,
this deterioration is so minute that it should bswamed that financial security is maintained.
Total employment in the examined companies in ti@ysed years was:

Table 10. Total employment in the analysed companie

2010 2011 2012 2013 2014

Number of employees 8514 7996 7956 9268 8355
Source: own calculations

In the case of total employment in the analysedpaories, it should be noted that the number
of jobs decreased in 2011 by 6.08 %, in 2012 itaieed at an identical level, it substantially
increased in 2013 by 16.49 % and decreased in B85 %. At the end of 2014, the number of
employees was lower by 1.87 % than at the end 9920

The study also proved lack of significant dependenisetween changes in employment and
work efficiency, or changes in revenues and finalnoondition. In all of these cases, the module of
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the linear correlation coefficient is lower tharb.0Thus, there is no direct linear relationship
between these values. Hence, it is impossible édipr changes in employment on the basis of the
planned changes in sales revenues.

Therefore, it should be stated that the numbeolog jn the examined entities at the end of the
analysed period is similar to that at the beginmhthis period, so job security in public companie
of the Wielkopolskie Voivodeship is generally maimied, although some perturbations occur that
may get in the way of the employees' confidencetaidy, we cannot say that the jobs of 253
employees of PBG S.A are secure, since this comiganyarrangement bankruptcy.

CONCLUSIONS

The conducted study of companies based in thékdfielskie Voivodeship, quoted on the
Warsaw Stock Exchange, which submitted reports2f@t0-2014, shows that, in general, their
condition does not threaten their financial seguiithey are in a good, stable situation.

The analysis of changes in the employment levekatds that the total number of jobs has
decreased, but the decrease was not significantgbntm endanger job security. However, changes
in particular years indicate perturbations, whiciiymegatively affect employees and their families.

An exception from the aforementioned conclusion®BG S.A., which is in arrangement
bankruptcy, which results in a threat to the eristeof the company and a threat for the 253
employees employed there at the end of 2014.
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Wiadystawa tuczka
SPATIAL DIVERSIFICATION OF ORGANIC FARMING

Abstract: The article discusses spatial diversificationooganic farming in Poland between
2004 and 2014. The following quantitative determisaof organic farming growth were analysed:
the number of farms, the farmland area, mean famiea,ahe volume of production of selected
organic crops (rye and potatoes). This articleaiselol on source materials acquired from reports on
organic farming 2004-2014 provided by the Centrapkectorate for Commercial Quality of Agri-
Food Products. The article discusses spatial dfieation in the development of organic farming. It
indicates high dynamics of quantitative growth fgamic farming, especially in three voivodeships:
West Pomeranian, Warmian-Masurian and Podlaskie.

Key words: organic farming, diversification, voivodeships

INTRODUCTION

Organic farming is an atypical system of managem&here special importance is attributed
to environmental functions. The implementation leéde functions involves the use of specific
means of production and elimination of other measspecially of chemical origin. Deliberate
elimination of these means increases two typesafdtys environmental and food-related. They
require specific treatments which have positivéugrice on the maintenance and improvement of
soil fertility and the production of food of highutnitional value. Organic farming plays a
particularly important role in guaranteeing two egpof safety: environmental and food-related. In
view of increasing use of external factors in agtire, whose long-term and accumulated
consequences have not been identified yet, theshetomes particularly important for consumers
searching for alternatives to the conventional esystof agricultural production. According to
Komorowska [2015, p.122], the importance of footeBais growing as it determines consumers’
decisions. (...) Organic food is perceived as natuhalinspires consumers’ confidence and
translates into their market behaviours.

Organic farming is also an important componentustainable development. Due to relatively
rigorous environmental standards of organic farmingerfectly matches the concept of sustainable
development and in a way it is a point of referefareother management systems in agriculture.
Although organic farming has been developing dymaity in recent years, its share in total
agriculture is still minimal. Nevertheless, in thiture it may play a more important role in the ldua
model of European agriculture, which is, on the baed, oriented to efficiency in conventional
farming, and on the other hand, to the environnrentganic and integrated farming.

The aim of the article was to discuss spatial difieation in the development of organic
farming in Poland. The article is based on dataused from reports on organic farming provided
by the Central Inspectorate for Commercial Qualityzgri-Food Products. The article points to the
high dynamics of quantitative growth of organicnfimg, especially in three voivodeships: West
Pomeranian, Warmian-Masurian and Podlaskie.

SPATIAL DIVERSIFICATION IN THE NUMBER OF ORGANIC FA RMS

Organic farming has been developing dynamicallgesif004, i.e. since the integration with
the European Union, when it was given considerabfgport under agricultural and environmental
programmes. The development of organic farmingltegwot only from the support system but
also from consumers’ growing demand for its produbit 2003 there were 2,286 organic farms in

9 Poznan University of Life Sciences, DepartmentaoinBmics, ul. Wojska Polskiego 28, 60-637 Pgzna
luczka@up.poznan.pl
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Poland. They occupied a total area of about 30/@@f farmland. In that year about 7 million
zlotys was given to support organic farming, inghgd nearly 6 million zlotys in subsidies to
plantations (83.7% of total subsidy) and 1.1 millim subsidies to inspection costs (16,3%). In
2004 the number of farms increased considerabltou,760. The increase continued until 2013,
when the number of farms amounted to 27,093. Id20& number of farms dropped slightly to
25,427, which contrasted with some statistic fosexaaccording to which the number of farms was
predicted to increase to 31,439 [Luty 2014, p. 78].

During the period under study the greatest numlerganic farms was noted in Warmian-
Masurian Voivodeship (number one) and West Pomarnavibivodeship (number two). In 2014 the
number of these farms amounted to 31% of all oméenims in Poland. It is noteworthy that in
2004 Warmian-Masurian Voivodeship was in the sipthce and West Pomeranian Voivodeship
was in the ninth place in the ranking of voivodeshaccording to the number of organic farms. In
2004 Swietokrzyskie Voivodeship and Lesser Poland Voivodeshere in the first and second
place, which corresponded to the fragmented agratiaucture of farms in these areas. It was in
agreement with the belief that organic farming $thquimarily develop in areas dominated by
fragmented farms. It seems that the financial stipgaused reorientation of the development of this
type of farming towards regions dominated by ldagens.

Table 1. The number of organic farms in individuaivodeships in Poland in 2004 and 2014.

2004 2014 Growth dynamics
Voivodeship 2014/2004
Number % Number % %
Lower Silesian 197 5.24 1,078 4.24 447.2
Kuyavian-Pomeranian| 89 2.37 419 1.65 370.8
Lublin 393 10.45 2,037 8.01 418.3
Lubusz 66 1.76 1,384 5.44 1,997.0
t 6dz 71 1.89 544 2.14 666.2
Lesser Poland 697 18.54 1,419 5.58 103.6
Masovian 434 11.54 2,529 9.95 482.7
Opole 26 0.69 81 0.32 2115
Subcarpathian 430 11.44 1,511 5.94 251.4
Podlaskie 207 5.51 3,453 13.58 1,568.1
Pomeranian 66 1.76 878 3.45 1,230.3
Silesian 47 1.25 262 1.03 457 .4
Swictokrzyskie 547 14.55 1,003 3.94 834
Warmian-Masurian 244 6.49 4,244 16.69 1,639.3
Greater Poland 70 1.86 1,036 4.07 1,380.0
West Pomeranian 176 4.68 3,549 13.96 1,916.5
Total 3,760 100.00 25,427 100.00 576.3

Source: Organic Farming in Poland in 2004, Centirsdpectorate for Commercial Quality of Agri-Fooddducts, Warsaw
2005; Report on Organic Farming in Poland Betwe8ti2and 2014, Central Inspectorate for Commerciahl@y of Agri-
Food Products, Warsaw 2015.

There are still few organic farms in Opole, Silasend Kuyavian-Pomeranian Voivodeships.
In 2014 the number of these farms ranged from 841® We can expect that in the future there
will still be little interest in organic farming ithese voivodeships. A moderate increasing trend ca
be expected in northern voivodeships. However, dingent high increase is not very likely to
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continue. So far its high dynamics resulted from application of a new financial instrument in the
form of support given to organic farming under agmvironmental schemes. New conditions of
using this instrument were introduced in 2014. Thegend the range of organic farmers’
commitments. In consequence, some of them may abapdrticipation in agri-environmental

schemes and organic production.

SPATIAL DIVERSIFICATION IN THE ORGANIC FARMLAND ARE A

During the period under study the number of orgdaims increased by more than 600%.The
organic farmland area increased even more, from082ha in 2004 to 657,900 ha in 2014. Some
forecasts predicted that the organic farmland amald increase to 799,104 ha [Luty, 2014, p.79].
There were not so many changes in the ranking iebdeships according to the farmland area as in
the ranking according to the number of farms. WRsneranian Voivodeship remained the leader
(129,500 ha). It was followed by Warmian-Masuridriq,100 ha) and Podlaskie Voivodeships
(64,900 ha). The organic farmland area is mostlyceatrated in northern Poland, where state-
owned farms and the related specific agrarian reilused to be very important. In the other
voivodeships organic farms are scattered and Idcatea considerable distance from the market,
which has negative influence on their development.

Table 2. The organic farmland area in individuavedeships in 2004 and 2014.

. . Growth dynamics
Voivodeship 2004 2014 2014/2004
ha % ha % %
Lower Silesian 8,789.1 10.6 37,005,16 5.6 321,0
Kuyavian-Pomeranian 1,719.1 2.1 11,573,87 1.8 ,H73
Lublin 5,705.6 6.9 38,466,64 5.9 574,2
Lubusz 2,297.7 2.8 53,299,83 8.1 2,219,7
t6dz 1,195.4 1.4 11,228,87 1.7 839,3
Lesser Poland 7,626.4 9.2 15,528,88 2.4 103,6
Masovian 6,075.0 7.3 60,354,37 9.2 893,5
Opole 446.7 0.5 3,306,45 0.5 640,2
Subcarpathian 10,711.4 13.0 23,509,74 3. 19,5
Podlaskie 3,863.3 4.7 64,897,11 9.9 1,579,8
Pomeranian 1,781.3 2.2 29,281,64 4.5 1,543,8
Silesian 486.6 0.6 7,787,90 1.2 1,500,5
Swigtokrzyskie 4,994.6 6.0 13,037,43 2.0 161,0
Warmian-Masurian 9,496.6 11.5 117,097,00 17.8 10133
Greater Poland 4,815.9 5.8 42,071,21 6.4 773,6
West Pomeranian 12,724.8 15.4 129,456,00 19.7 4917,
Total 82,730.2 100.0 657,902,06 100.0 695,2

Source: Organic Farming in Poland in 2004, Centiredpectorate for Commercial Quality of Agri-Fooddéucts, Warsaw
2005; Report on Organic Farming in Poland Betwe8ti2and 2014, Central Inspectorate for Commerciahly of Agri-
Food Products, Warsaw 2015.

The high dynamics of organic farming growth durihg period under study was stimulated by
the support system with particularly favourablei-@mpvironmental conditions, which consisted of
8-14 variants. There were diversified payment ratésch depended on the following two criteria:

- type of organic plantations,

- period of production shift: during the shift orefthe end of the shift (with a certificate).



34 % Intercathedra 32/3, 2016

In the first and second RDP, i.e. 2004-2006 and720@ 3, the maximum payment rates were
1,800 zlotys per ha and they encouraged many fartoeshift to pomicultural and berry production.
As a result, by 2013 the area of orchards had &se@ eight times. However, usually there was no
yield of fruit, because farmers received paymentsewly established plantations without the
requirement to gain yield within five years of thgri-environmental commitment. As we can read
in the report of the Supreme Audit Office, the t@tmount of 708.7 million zlotys expended from
public funds on organic orchard and berry plantstionder RDP 2004-2006 and RDP 2007-2013
did not increase the production or sales of fmaitrf these plantations. During the programmes (...),
after 2004 the vyield of fruit suddenly dropped frds tonnes per ha in 2005 to 1 tonne per ha in
2013. [Wykorzystanie..2014, p. 7]

Subsidies stimulated increase in the area liste@pplications under the organic farming
package. Simultaneously, they improved the econamdalts of farms and resulted in positive
income [Nachtman, 2013]. As results from the stuglihsidies are an important factor improving
the economic results of farms, especially in thegh a large area [Nachtman, 2008].

Table 3. Payment rates for agri-environmental caimmeants in the organic farming package.

Organic farming subsidies (zlotys per ha)

Type of plantation RDP RDP RDP
2004-2006 2007-2013 2014-2020

Agricultural plantations:

- during shift period 680 800 966

- with certificate 600 750 792

Permanent grassland :

- during shift period 330 400 428

- with certificate 260 350 428

Vegetable plantations:

- during shift period 980 1,540 1,557

- with certificate 940 1,300 1,310

Herbal plantations:

- during shift period - 1,150 1,325

- with certificate - 1,050 1,325

Pomicultural and berry plantations

- during shift period 1,800 1,800 1,882

- with certificate 1,540 1,540 1,510

Other pomicultural and berry plantations
- during shift period

- with certificate - 800 790
- 650 660

Feed plantations on arable land

- during shift period - - 787

- with certificate - - 559

Source: based on data of the Ministry of Agricudtand Rural Development, www.minrol.gov.pl

SELECTED PROBLEMS OF ORGANIC FARMING

As results from the study, organic farms in Polanel characterised by extensive production.
Fodder plants make about 70% of total farmland alume these farms. Until recently there was a
considerable percentage of small production orcjasthiich amounted to 10%. There is also small
production of animals due to rigorous breeding meguoents. This results in small production of
meat, especially beef and pork. Due to the absefcmany data on the volume of organic
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production in 2004, we can use rye and potato ptimlu as examples illustrating spatial
diversification of crop production. In 2004 thereasvsmall rye production in all voivodeships.
However, at the end of the period under investigathere were a few voivodeships with relatively
high production. In this group the largest rye prettbn was noted in West Pomeranian, Warmian-
Masurian and Lower Silesian Voivodeships. The vaush production in these three voivodeships
amounted to 41% of total organic production.

Table 4. Spatial diversification in organic prodantof cereals and potatoes in 2004 and 2014.

Voivodeship 2004 2014
cereals potatoes cereals potatoes

Lower Silesian 1,591 181.8 15,313.90 519.95
Kuyavian-Pomeranian 757.7 367.2 3,873.82 1,055.50
Lublin 3,344.2 1,548.4 8,063.71 664.76
Lubusz 766.1 68.5 10,472.59 307.20
to6dz 361.7 284.1 4,145.14 421.97
Lesser Poland 1,384.5 1,882.4 2,646.22 1,135.83
Masovian 4,091.5 2,514.9 11,370.89 1,187.77
Opole 263.6 212.8 873.80 48.10
Subcarpathian 2,674.6 2,311.5 3,309.01 1,366.71
Podlaskie 1,443.1 1,367.7 11,608.96 3,229.83
Pomeranian 494.3 389.5 5,473.55 525.77
Silesian 236.5 106.0 1,378.88 86.47
Swigtokrzyskie 4,216.2 5,110.3 4,068.42 1,791.95
Warmian-Masurian 1,674.4 284.1 15,857.31 3,228.09
Greater Poland 365.9 200.8 10,577.39 287.6
West Pomeranian 2,205.2 404.7 22,829.41 1,211.54
Total 25,870.5 17,234.7 131,863.0 17,069.04

Source: Organic Farming in Poland in 2004, Centiredpectorate for Commercial Quality of Agri-Fooddducts, Warsaw
2005; Report on Organic Farming in Poland Betwe8ti2and 2014, Central Inspectorate for Commerciahl@y of Agri-
Food Products, Warsaw 2015.

There were some differences in potato productidre ¥olume of production remained stable
during the period under study and in 2014 it amedrib more than 17,000 tonnes. As far as spatial
diversification is concerned, Masovian and Subdhipa Voivodeships dropped out of the top
three, where they were in 2004, and they were cepleby Podlaskie and Warmian-Masurian
Voivodeships. The volume of production in thesevedieships was similar, i.e. 3,229.83 tonnes and
3,228.09 tonnes, respectiveiwictokrzyskie Voivodeship dropped from the first te tihird place.

CONCLUSIONS
The following conclusions can be drawn from thedgtwf spatial diversification in the
development of organic farming between 2004 andi201
1. During the period under study there were changekerspatial development of organic
farming. At the end of the period the spatial disttion of organic farming differed in the
number of farms and farmland area from the statasag the beginning of the period.
2. Integration with the European Union increased tigmiicance of organic farming in
northern Poland. However, it was a quantitativeease, measured with the number of
farms and farmland area.
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3. In 2014 the spatial distribution of selected orggmioduction was minimally the same as
in 2004. Masovian and Subcarpathian Voivodeshigssthe lead in potato production and
were replaced by Podlaskie and Warmian-Masurian vatteships, whereas
Swictokrzyskie Voivodeship dropped from the first tarthplace. As far as cereals are
concerned, the production was concentrated in \Resteranian, Warmian-Masurian and
Lower Silesian Voivodeships, but at the beginningtlme period under study the
production was low in these regions.
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Mariusz Malinowski°

CANONICAL CORRELATION ANALYSIS BETWEEN THE INSTITUTIONAL
INFRASTRUCTURE AND INNOVATION OF ENTERPRISES —REGIONAL
PRESENTATION

Abstract: An aim of the work is to define the relations betn development level of the
institutional infrastructure in regions and innagatlevel of enterprises. Due to multidimensionalit
of analyzed categories, the canonical analysisusad, which is a generalization of linear multiple
regression for two sets of variables. The study ws@sducted for all 16 provinces in Poland.
Canonical analysis was preceded by the identiicabtf outliers and the assessment of normal
disintegrations. As a part of canonical analydi® significant number of rates was calculated,
including among others canonical correlations,| t@dundancy, and distinguished variances.

Keywords: innovation, institutional infrastructure, canodieaalysis

INTRODUCTION

Along with increased importance of knowledge anchitmlogy, in the business practice an
increase in importance of innovation is observeds lassumed that modern enterprises should
operate in the innovative environment. Such anrenwient constitutes “extracted territorially team
in which innovative networks develop by the praetiof these actors by mutual exchange that
generates specific externalities for innovatiorriedrout thanks to the convergence of practices and
greater achievements in creation of technology”di&wska 2001]. According to T. Grosse [2002]
the innovative environment includes scientific aedearch resources of the region (in particular
university resources). It is hard to disagree wilie fact that development and absorption of
innovation requires support of individual elemenfsthe institutional infrastructure. It is very
important, since in our times the capacity of bes entities to creation and absorption of
innovation often depends on their development piatities. Therefore, analysis of the
environment institutional may have an impact on theation and investment decisions of
enterprises.

An aim of the work is to conduct canonical analysiich will enable to identify relations
between sets of variables relating to two multidisienal categories - level of the innovation of
enterprises and institutional infrastructure. Timalgsis was carried out on a level of provinces.
Their completeness and availability of objects dtirinvestigated objects in 2014 were the main
criterion for selection of variables.

THE INSTITUTIONAL INFRASTRUCTURE IMPORTANCE IN CREA TION OF
INNOVATION

It is possible to perceive the infrastructure asedain set of devices and objects, associated
with various fields of economy that are essential groper operation of the social and economic
activity, as well as a set of institutions thatmatize function of business entities. Due to fuorsi,
which the infrastructure carries out, most ofterthia subject literature are found its dichotomous
division into economic and social. In such an apphy the social infrastructure includes devices
and institutions that directly meet the needs aiety and ensure appropriate living conditions. L.
Kupiec defines the social infrastructure as “a clemmpf devices for public utility essential above
all for direct satisfaction of needs of the giveristy and to enable appropriate living conditiofs

1 poznai University of Life Sciences, Department of EcomsmiWojska Polskiego 28, 60-637 Pogna-mail:
mariusz.malinowski@up.poznan.pl
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population” [Kupiec et al. 2004]. Due to the genetiiteria as a part of the social infrastructure,
there are most often distinguished two systems ifixakt 1994; Kupiec et al. 2004]: social (among

others health care, tourism, accommodation secémq institutional (among others public

administration, professional organizations). Tramgpenergy and drainage devices, services in
communications, production security processes axchamge are included in the economic
infrastructure. In contrast to social infrastruetuthe economic infrastructure provides mainly
transfer functions.

Some authors as a part of infrastructure distingulse third, separate subsystem - the
institutional infrastructure. R. Jochimsen distirgipes the institutional infrastructure next to
material and personal infrastructure, as one ofethmain components of the infrastructure. An
author identifies it with the standards and waydefiavior in their constitutional dimension that
creates the frames for independent action of iddiad business entities [Ratajczak 1999]. Authors
often combine the concept of institutional infrasture with a number of organizations, which
include, among others: [Gtizynski 2007]: public institutions (among others highetucation
institutions, public authorities), public and prigdnstitutions (among others regional development
agencies), non-governmental institutions of thél siector (among others foundations in support of
business development), private institutions (amotigrs economic organizations), private sector
associations (among others professional assoc&tiém order to avoid any misunderstanding for
the purposes of this work, it was assumed (amohgrstL. Kupiec 2004) that the institutional
infrastructure constitutes a social infrastructsmbsystem. It is justified by the fact that compune
parts of the social infrastructure contained in yndafinitions, most often include elements of the
institutional infrastructure. M. Ratajczak as atpafr the institutional infrastructure distinguishes
two subsystems, i.e.: material (financial and Iattbal capital) and immaterial (formalized and
not-formalized) institutional infrastructure [Ratapk 1999]. M. Reichel to institutional
infrastructure includes institutions operating ihet region focused on promotion of the
entrepreneurship and innovation, to which qualiflaong others self-government authorities,
regional and local development agencies, univessitinstitutes of research and development,
technology transfer centers, counselling centeosisulting and financial institutions [Reichel
2006]. Similarly, C. Longhi perceives the institrtal infrastructure; he identifies it with the
institutions in business environment. He includesttamong others local government, regional
banks, service centers [Longhi 1999]. In SOOIPPniteology the institutional infrastructure is
identified with innovation and entrepreneurshipteesy which carry out number of utility functions
that enable enterprises for dynamization of develmal processes and implementation of
strategies [Bkowski, Mazewska (ed.) 2015]. They are classified in threeupsp such as:
entrepreneurship centers (training and consultemgeass, business incubators); innovation centers
(technology transfer centers, preincubators, acadensiness incubators, technology incubators,
technology parks) and para-banking financial intins (among others guarantee funds, seed
capital funds). It is hard to disagree with M. Re#tak, who such diverse interpretations of the
institutional infrastructure, explains with diffeteways of interpretation of the “institution” term
as principles that regulates relations betweeriestiThe first perspective is typical for analysés
the sociological nature, while the second is charatic for deliberations from the organizatiordan
management scope [Ratajczak 1999]. With aboveanfuither part of this work, the author will
focus on the material institutional infrastructure.

Services provided by individual elements of thetiingonal infrastructure can bring added
value to entities conducting business activity, tdbating to increase in absorption of innovation.
In consequence, by support of the innovative agtivi enterprises, institutional environment has an
important role in a growth of innovation in the iemteconomy. It has particular importance in the
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context of building a competitive advantage du¢hfact that innovation is regarded as the basic
determinant of many economic processes occurritigereconomy.

Institutional environment by creation of innovatiand support of new technologies,
contributes to develop of more efficient workingthas, improvement of production quality and
provided services, reduce time of releasing newdgoon the market, or also enables flexible
response to changes in the environment.

In our times, the role of innovation centers dynaatty grows, which include entities that carry
out supporting programs in the innovation. It resdtom diverging from the linear model of
innovative process (in which deed and sale of teldgical solutions dominated) for the interactive
process (in our times, technology transfer is a@ss in which various loops of feedbacks appear
between senders and recipients). This constitutepegial case of communication process and
includes all kinds of diffusion forms in innovatiand technical education. Traditional forms of
transfer are widened by issues: creation of sraahrtological enterprises and support of innovative
undertakings in SMEs; consulting and technologioediation, as well as information about new
technologies; initialization of network support)laboration and cooperation [Matusiak 2005].

According to A.H. Jagski every effectively operating business entity iddobe oriented to
innovation. In author’'s opinion the innovative camny is such, which: conducts research and
development works in a wide range (or purchaseeptsjof new products or technology); allocates
relatively high financial outlays on this activitgystematically implements new scientific and
technical solutions; represents a large share eélties in the volume of production and services;
constantly introduces innovations to the markesipdki 1992]. Taking into account the open nature
of business activity, an obvious issue is that wation of enterprises significantly depends on the
efficiency of provided service by the institutiotts support development of entrepreneurship and
innovation. Insufficient financial resources of enprises and poor quality of human capital
constitute (especially for micro and small-sizetegprises) significant barriers to conduct theimow
research, aimed to develop innovative solutionsdha be used in business practice. In the context
of these barriers, elements of institutional infinasture constitute not only an important external
sources of innovations (e.g. research and developométs, technology parks) conducting activity
among others in applied research, but perform numbether functions aimed to stimulate transfer
of innovation and to elimination of barriers hinisgr cooperation of scientific sphere with the
sphere of economic practice. Institutional infrasture elements are important in identification of
innovative entrepreneurs needs (it can be preckgdke audit of technological needs), they assess
possibilities of commercial new solutions (techmyadal, organizational, product), provide support
to seek modern technologies (in specially creatgdlihses with offers of modern technologies) or
immediate producers of technology that are ablecday them out in accordance with the
requirements of contracting authority. They alsatip@ate in searching for recipients of modern
technologies, taking action aimed to promote modetuations (e.g. activities of technology transfer
centers), organizing among others conferences drettdmeetings. Moreover, they create
procedures that enable evaluation and applicatarntlie legal protection of innovation (e.g.
research and development units, universities). & ivestitutions also provide assistance in terms of
financial support to entities that want to applpdmative solutions in their activity (e.g. locablo
funds), as well as support the process of innomaitioeconomic practices (among others training
and consulting centers), verifying e.g. adaptividites of the given entity.

RELATIONS BETWEEN THE DEVELOPMENT LEVEL OF INSTITUT IONAL
INFRASTRUCTURE AND INNOVATION OF ENTERPRISES

In accordance with thénnovation Union ScoreboardlUS) methodology, the innovation
economy rates used to appoint tBemmary Innovation Index Sll, can be divided into three
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groups [nnovation Union Scoreboard. 2012]: potential (basic elements that descfiitlgedapacity

of economy to innovate (human resources, reseaystems, financing), activity of enterprises
(business action taken in terms of innovation (#tmeent, intellectual resources, enterprise
connections), products (effects of innovative awigactivity of innovators, economic effects)). By
analogy, in the model for comprehensive evaluatibthe innovation of enterprises, drawn up by
Fraunhofer Institut (Jberholspur Innovatior2007], three groups of characterizations relatimg
innovation were distinguished, i.e.: expenditure innovations, design area of the innovation
process (among others strategy, processes, progtiigement) and effects of innovative action.

In order to assess the innovation potential ofrpniges, the following set of rates, classified in
three focus groups, was adopted: |. Potentiad; Wenterprises with the Internet (in %); W
enterprises with means of automations, up to 1Qghod entities registered in REGON (Statistical
Identification Number); W4 - industrial enterprises, which cooperated initirovative activity in
total percent. Il. Incurred expendituresz W relation of the internal expenditure on B+R it}ito
GDP (in current priceS), W,, - expenditure on research and developmental aciivithe field of
technical and engineering sciences on 10 thousaoplg;, W; - expenditure on the innovative
activity in enterprises from the service sectorldnthousand people; W- expenditure on the
innovative activity in industrial enterprises on ttbusand people. lll. Effects: MV- enterprises,
which released new or significantly improved pragu@n %); W, - inventions reported on 10
thousand people; Y¥- granted patents and reported utility models @thbusand people.

7 subindices were used in order to determine theeldpment level of institutional
infrastructure in individual provinces, which weti@ided into 3 focus groups: I. innovation centers:
I.1 - weighted averadédensity rate of technology parks that conduct perational activity; 4, -
weighted average density rate of technology inasaths - weighted average density rate of
technology transfer centers. Il. entrepreneurskgpters: J; - weighted average density rate of
business incubators;,l- weighted average density rate of training anusatiing centers. Ill. other
institutions that support the innovation developtnég - weighted average density rate of higher
education institutions;z) - weighted average density rate of units actiwagducting research and
developmental activity (excluding units in the nesis sector).

Selection of variables was largely determined leydkailability and completeness of data for
all objects and their current status. In both aredysets, fragmentary variables taken into account
are indicative, rather than values of absolute atter. It was assumed that features, for which the
value of variation coefficient was smaller thanedgtined in an arbitrary way, the critical threshold
value of this rate on a level of 10%, will be eliaied from the set of potential variables. Apart
variation, an important criterion for selectionafriables is their correlation (so-called capaeitiv
criterion). It is understood that two high correldtvariables provide similar information, so it is
recommended to eliminate one of them. One of didodtion features methods was used for
evaluation of information value depending on theigaf correlation matrix — so-called method of
reverse correlation matrix. Reverse correlationrixatas calculated for each of thematic subgroups
of variables. In the next step - if it was conia variable characterized by the diagonal maximum
value that exceeded the arbitrarily determinedsthméd value on a level of 10 was eliminated. A set
of diagnostic features relating to the level ofegeptises innovation was reduced due to the low
degree of differentiation, eliminating variables:;:Mand W,. Moreover, the A4 variable was

11 Due to the lack of data regarding relations oétinal expenditures on B+R activity to GDP in 20d4ta was
accepted for 2012.

12 Weighted average density rate of spot elementiides both the population numbers and surfachef t
given area. In mathematical figure this rate iscdbed as the quotient of objects and square rbitteosurface
area and population number [cf. Grzywacz 1982].
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eliminated with regard to capacitive criterion. &tlvariables (in both considered sets) due to high
discriminatory capacity, as well as high informatwapacity, were used in further analysis. Since in
methods of multidimensional statistical analysise @f main requirements that are put in view of
diagnostic variables is their comparability, thenstardization process through the classical
standardization of variable was conducted.

In order to present the relation between sets oébkes that describe the innovation level of
enterprises and saturation of regions with theitutginal infrastructure, canonical analysis was
conducted. Due to multidimensional nature of anedyzategories, the use of this multidimensional
exploratory technique seems to be justified. Thisthmd is a generalization of linear multiple
regression for two sets of variables. Its main idaas the study of relations of two variable sets
analyze the relations between two new types ofabées (so-called canonical variables). They are
weighted sums of the first and second set, andh&ire selected in such a way that two weighed
sums were maximum correlated [Hardoon et al. 20@8,Braak 1990, Naylor et al. 2010]. In case

of considering two linear combinationx:XT\vaandy:yT\?vy, it is seek to maximize the
expression [cf. Weenink 2003, Hardoon et al. 2003]:

o iRw)
JOTR W R w,)

where:R - correlation matrix of dependent variabl&, - correlation matrix of explanatory
variables;R,, - correlation matrix of both variable types;, w, - weights for canonical variables of
the first and second typg;- canonical correlation coefficient.

At first, proposed fragmentary variables were scigie to the detection procedure of diverging
observations (they can significantly distort theules of canonical analysis, especially in case of
small number of observations), which may arise fam errors of transcription. For that purpose,
the rule of “3 sigma” was applied, according to ethbbservations outside the range are removed
[average —3*standard deviation; average +3*stand@rdation]. In case of identifying diverging
values, they were replaced with average valuesulzdbd for macro-regions, in which provinces
characterized by variables exceeding limit valuesecated’.

The normalcy of distribution of considered variabMas assessed based on graphs of the
normalcy and Shapiro-Wilk's test results. In caseapiables without normal distribution, Box-Cox
transformation was applied in order to bring thenmal distribution. This transformation has a form
of:

A

y; -1
Ji = +
yI(A): 1 ,dla A 0,

log y,,dla A =0.

where selection of transformation parameter is carried out with thexvhum Likelihood
classification.

In a set of variables that describe the level abiration, the W, variable was subjected to
transformation, while among variables that desctiiglevel of regions saturation in institutional
infrastructure, the Box-Cox transformation was ie@rout for |, variable. After transformation, the

13 Amongst variables that describe the instituticnddastructure of individual regions, there have been
identified outliers. However, in a set of variabtefating to the level of innovation in one case thutlier was
observed - W, (Masovian Voivodeship).



42 % Intercathedra 32/3, 2016

Wy, variable showed normal compatible distribution,ilestthe distribution of {, variable still
deviated from a normal distribution. For this reasbe variable relating to regions saturate with
technology incubators are omitted in further analys

Table 1. Wilks' lambda test results

Removeq Canonical| The value of Number of degrees ¢Probability level The value of statisticg
element| correlation ¥2 test freedom fory 2 test | p fory2 test Wilks' lambda

0 0,9935 72,8942 42 0,0022 0,0001

1 0,9441 38,0739 30 0,1480 0,0086

2 0,8871 20,3147 20 0,4385 0,0789

3 0,6710 7,9425 12 0,7896 0,3705

4 0,4706 3,1559 6 0,7890 0,6740

5 0,3664 1,1530 2 0,5619 0,8658

Source Own elaboration based on Central Statistical @ffitata (GUS) and gkowski, Maewska (ed.) 2015

The “foundation” of canonical analysis is a pair @dnonical variables with determined
correlation degree. As mentioned above, the caabmieights are determined in such a way as to
maximize the correlation between pairs of canoniaiables. The total humber of canonical
variables is equal to minimum number of variablesome of analyzed sets (in this case 6). In this
type of analysis, it is necessary to determine hwamy first pairs of canonical variables should be
used for in-depth analysis. For that purpose, éwverity test of canonical correlationWilks was
applied (Wilks' lambda). In order to verify the sety of pairs of canonical variables, the test
statistics was used for s-k set of changeable f¢Pasek, Zwierzchowski 2013]:

A, = l—l @-r?) where:s - number of canonical variables. Test statistis &grobability distribution
=K

of A-Wilks with the number of freedond, =m-s-k+1landd, =n-k-m+s.

Based on the critical value of severity level, ligrt analysis includes only the first canonical
variable. The analytical form of this variable sfallows:
U;=-0,1907},- 0,1418}5- 0,5927}, + 1,2332}, + 22,5163},,- 23,2824,
V1=0,4551W, + 0,5618W3 - 0,4930W; +0,6727W,- 0,6675W; +0,3399W,- 0,9248W;

Appointed weights reflect the specific contributioh each variable to weighed sum. Along
with an increase in the number of absolute weigltpntribution increases (positive or negative) to
generate the canonical variable. The calculatidnsvsthat for considered canonical variable, the
largest (absolute) values of weights hay€23.2824) and 4 (0.9248) variables.

Table 2. Factor structure for two considered sktanables

Factor structure
Set of variables that reflect development level|of Set of variables that reflect the innovation leviel
the institutional infrastructure enterprises
l11 -0,1515 o 0,2890 W, 0,5365 W, -0,3858
l13 -0,5299 b -0,4293 W3 -0,0290 W, -0,5939
P 0,1018 b -0,4409 W, -0,5224 W3 -0,6764
W,, -0,2475

Source Own elaboration based on Central Statistical @ffitata (GUS) and gkowski, Maewska (ed.) 2015

Hence, it is possible to assume that creation isf ¢anonical variable in a large degree is
affected by correlation between entities activebnaucting B+R activity, and the number of
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granted patents and reported utility models in eotirng into 10 thousand residents. In next step,
the canonical factor loadings and redundancies waleulated. Factor loadings are identified with
correlation between canonical and spare variableach set.

In a set of variables relating to the developmemnel of institutional infrastructure, for the first
canonical variable the largest factor loading shtivesl; variable (-0,5299). In case of the second
set of variables, the largest factor loading has\ih; variable (-0.6764). The average from squares
of factor loadings was calculated for each candniaeable — the value of distinguished variances,
which describes what percent of the variance ofiiMariables, explains these canonical variables.
It is possible to describe them with the expression

R =

where: q - number of underlying variables; - canonical factor loading located atof
underlying variable antlof canonical variable of the first typd; - canonical factor loading located
atj of underlying variable anldof canonical variable of the second type.

When this average is multiplied by the square afocical correlation, we will receive the
redundancy rate. This provides information how muwéhthe average variance in one set is
explained by the given canonical variable at theegianother set of variables. This rate has a form
of:

R? , =R Oor R? . =REDAIF12, .5

where: A, - characteristic element of the square matrix obecacal correlation.

Table 3. Distinguished and redundancies variances

Institutional infrastructure Innovations of entesps
Detailed list Distinguished | Redundancy | Distinguished Redundancy
variance variance
The first canonical variable 0,1294 0,1277 0,2260 0,2231

Source: Own elaboration based on Central Statistiéffice data (GUS) andgkowski, Maewska (ed.) 2015

The first canonical variable distinguishes 12.94%asiance in a set of variables, which reflect
the development level of institutional infrastrugtuand 22.60% in the second considered set. For a
set of input variables that reflect the innovatlemel of enterprises we can explain appropriately
22.31% of variance in a set of variables concerniihg development level of institutional
infrastructure. However, with a set of input valéb concerning the development level of
infrastructure we explain 12.77% of variance in thecond set based on a first significant
statistically canonical variable. In further step,total redundancy was calculated, which is
interpreted as the average percent of varianceaigygul in one set of variables by the given second
set, based on all canonical variables. The calonatshow that with the knowledge of variable
values describing the development level of ingtnadl infrastructure, it is possible to explain
variables over 58.45% of variance from a set medpto the innovation level of enterprises. It is
worthwhile to point to a very large and importartighly significant statistically value of canoniica
correlation (see Table 1). The value is interprete@ correlation between weighed summary values
in each set with calculated weights for subsequamtnical variables. Correlation for the first
canonical variable was 0.9935, which shows thapttbmodel well describes both data sets.
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CONCLUSIONS

Realization of innovative projects is burdened waithigh risk, in particular in the initial phase
(research and developmental phase), above alllatiore to the lack of appropriate knowledge,
experience, or insufficient amount of financial meaThis cause that often it is necessary to
support the business institutional environment,civhis a kind of inspire (and moderator) in
implementation of innovative solutions in the besis activity. Due to the number of functions
conducted by individual elements of the instituibmfrastructure, it is possible to assume that it
seems as a necessary, but insufficient to incrés@novation level of enterprises in the region.
Research shows that between analyzed phenomeigghisthtistical dependency. Based on received
canonical analysis model, the redundancy analyasaarried out, as a result of which it is possible
to state that with the knowledge of variable valdescribing the equipment of individual regions in
the institutional infrastructure, it is possibledgplain over 58% of variance from a set relating t
the innovation level of enterprises. Moreoversitiorthwhile to emphasize that there were received
very high values of canonical correlation coeffitieFor the first canonical variable this value
exceeded 0.99. Due to the problem of ensuring nigyned analyzed variables, the use of canonical
correlation to analyze socio-economic phenomenmase relevant to descriptive purposes than
statistical analysis. Carried out research andibdaresults can constitute a material for further
analysis with other statistical methods and/or daagic variables. In order to increase the religbil
of this analysis type, it is worthwhile to condwimilar tests at lower administrative levels (e.qg.
districts), which would increase the number of obatons. However, a substantial limitation is
that aggregation of necessary and widely availdata is mostly conducted on the level of regions.
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Martina Merkov&*, Josef Drabek®, Wojciech Lis®

RELATIONS BETWEEN INVESTMENT EVALUATION METHODS AND
PERFORMANCE IN MANUFACTURE : CASE OF SLOVAKIA

Abstract: Economic effectiveness of investment can be exatliby several approaches and
various methods or indicators can be used in cofapafhe objective of presented article was to
analyze selected methods and groups of indicatoisviestment effectiveness valuation and their
possible impact on better business performance. adleed about four types of methods in
guestionnaire section aimed in investment effeatés valuation indicators. Discounted cash flow
valuation is only one of several ways of approaghialuation, however, it is the foundation of all
other valuation approaches, so we are mainly istede in discounted cash-flow indicators.
Presented part of the research has focused on awurifg enterprises in Slovakia. Our research
has statistically confirmed that better businesdopmance is significantly dependent on use of
certain investment valuation methods.

Key words: business performance, manufacturing enterprisegestment, investment
evaluation methods, discounted cash flow indicators

INTRODUCTION

Recent development in most enterprises suggests that the effects of the global economic
crisis have a significant impact on the performance of enterprises, with direct impact on the
level of economy as well as the level of investment. The development of each sector or
company requires appropriate investment. Without investment they cannot fully meet
particular economiobjectives of the business (Merkova, Drabek & Polach, 2011). There is a
review by the perception of prices, while investai8 not certainly decide for the lowest current
price - as low production costs and cheap labdowrtax cost - but primarily on the lowest cost
throughout the life cycle of the investment (Mer&pidrabek & Jeki¢, 2012).

Investment measurement and management and itgiropabusiness performance is only
partial area of our complex research (more resaltRajnoha et al., 2013 or Sujova, Rajnoha &
Merkov4, 2014).In evaluation of investment we evaluate their suitability, efficiency and
feasibility of the particular project. Moreover we evaluate the impact of the project on total
effectiveness, prosperity and financial stability of the company (Polach et al., 2012, Rajnoha,
Jankovsky & Merkovd, 2014 and others). Successful economic development require besides
the application of traditional methods also the application of new modern methods based on
traditional systems of financial indicators and are completed by time and qualitative
indicators (Sujova & Marcinekova, 2015). Investment evaluation should analyze acceptability
economic effectiveness and project realization ipdses. It should define the impact of the
investment on the performance of company and thibe issue of presented work. The objective

4 Ing. Martina Merkovéa, PhDTechnical University in Zvolen Faculty of Wood 8cis and Technology Department of
Enterprise Management T. G. Masaryka 24, 960 58)lea Slovak Republic
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15 Assoc. Prof. Josef Drabek, PhiDechnical University in Zvolen Faculty of Wood &cis and Technology
Department of Enterprise Management T. G. MasaB/ke60 53, Zvolen Slovak Republic
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'8 Dr hab. Wojciech Lis, prof. nadzRoznai University of Life Sciences Department of Econaamit Wood Industry
Management ul. Wojska Polskiego 38/42, 60-627 PoBaéand E-mail: wlis@up.poznan.pl
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was to analyze selected methods and groups ofatwigin investment effectiveness valuation and
their possible impact into better business perforcea

THEORETICAL BACKGROUND - INVESTMENT EFFECTIVENESS EVALUATION
METHODS

Modern methods of investment project efficiency leadon lean on estimation of capital
resources and presumed financial income out ofirtliestment. Total amount of investment is
known as flow of money — cash-flow of investment.

The task of estimating presumed cash-flow of itmesit is the most complex and the most
difficult task of capital planning and investmercgsion making. Certain cash-flow of investment
project, or certain alternative, is not unique,ezsglly form the point of all factors influence on
income and expenses. The goal of decision makinigesh project alternative selection is probably
inaccurate if every single factor is not taken ionsideration and if only self-sufficient
mathematical-statistical methods should be used.

In theory and in practice (Brealey & Myers, 200&vl & Sarnat, 1986, Drabek & Polach,
2008 and others) they say that it is harder toutaie estimated money income out of investment
then certain capital expenses. Some capital expense form of machines, appliances, etc. can be
calculated easily. Therefore, calculation of estedamoney income is taken as critical, as a main
point in a process of capital planning and investingecision making. Hard circumstances are as
follows:

* Investment life cycle is longer than a processatfigg investment,

» Time factor has bigger influence on decision makegluation, return of assets,

« Amount and time definition of estimated income laméted by more factors (especially

expenses like), then capital expenses,

» Level of entrepreneurial risk can influence on diféerence between real and estimated

income, i.e. keeping the proposed time line andlle¥’returning the foreign capital.

The basis of investment effectiveness evaluatiofs lan equalizing invested capital with
estimated income project brings, i.e. it is abaltwalation of short-term investment expenses and
estimated annual income during investment life eydhe final result of that calculation is a
selection of suitable project (alternative), i.ecidion making on which we recommend to start the
project realization in given circumstances or that project brings to much entrepreneurial risk and
it is not possible to realize it, so we declinfOtabek & Jelai¢, 2007).

Only complex evaluation of investment project casuge fulfilment of entrepreneurial goals —
increase of production abilities, cost decreasajokling of invested capital, increase of the
enterprise market value. If investment basis ixgidacorrectly and investment projects properly
prepared, it is necessary to evaluate them equally

Based on the theoretical sourceBaym & Hartzell, 2012, Brealey & Myers, 2003,
Damodaran, 2014,evy & Sarnat, 1986, Renkema & Berghout, 1997, Ward, Taylor & Bond 1996
and others) can be commonly used investment evafuahethods briefly summarized and
characterized below.

Evaluation methods based annual indicators are useful for short-term evaluation of project
effectiveness. Countries with developed market eoon don't use those methods as relevant
because they don't use the so called time factorconsideration. Mainly, we talk about following
methods:

» Comparison of costs (cost minimization)

» Comparison of profit (profit maximization)

« Return on investment — ROI

¢ Return on investment from cash-flow
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e Payback period.

Discounted methods for investment evaluationremove faults of annual valuation
methods. In the process of quantification of chas@eria they take time factor into consideration.
In economic life time factor makes things more @&si it enables the change of money evaluation.
If that change was taken wrongly, it would be polgsto make a wrong decision which would have
significant influence on project effectiveness,egptise stability. Discounted evaluation methods of
investment based on analysis of dynamic abilitiesl &stimation on capital expenses and
investment project income in whole are:

¢ Net present value - NPV

« Internal rate of return - IRR

* Profitability index - PI

e Payback period - PP

Additional methods could increase the investment decision making gs®cquality. As
additional indexes following methods can be used:

« Break-even analysis

* Project commercial life cycle

« Beside previously mentioned methods (mostly usedheory and practice) can be

applied modern methods based on investment cantgoll

* Method of modified internal rate of return

« Method of final value.

While discounted cash flow valuation is only ondha# three ways of approaching valuation, it
is the foundation on which all other valuation aggmhes are built (Damodaran, 2012). Suggested
financial-mathematical methods of discounted characonsider time changes of money values,
and they take two basic rules of financing intosidaration (Brealey, Myers, 1999):

1. Value of one money unit today is bigger than thei@af one money unit tomorrow, because
today’s money unit can be invested and it could @arinterest. It means that income to come
in future has lass value for us. Therefore, itésassary to calculate estimated income with
current (today) value (CVCF), i.e. on the same tinasis we usually observe time from
introducing the project to realisation. Only on these of CVCF it is possible to estimate
project effectiveness correctly and to make thbtritgcision about its realisation.

2. Safe money unit has greater value then risky maméy Most investor go away from the
risk, totally if possible, so they sacrifice som@fii because of it. During the realisation of
investment projects it is impossible to avoid th&k.r That risk is necessary to identify
properly, evaluate it, and estimate its influenceemterprise economical results and to find
the way to decrease the entrepreneurial risk (nhagkenomic, social, working, etc.).

Each company usually sets its own methods, crjtedigch are the most acceptable and which
enable right investment decision making, accordiogtheir own point of view considering
investment effectiveness and suitability.

OBJECTIVE AND METHODOLOGY OF THE RESEARCH

We focus on complex area of investment measurearghtnanagement in the research and in
this part we investigated the investment effectagsn evaluating. We categorized groups of
valuation methods and certain indicators for eawu and then we aimed at the most common
group of methods.

The research objective was to analyze relationghipaeen the use of investment evaluation
methods based on discounted cash-flow and perfarengiven by the indicator Return on Equity
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(ROE). To goal was to find out statistically relavadeterminants with the impact in better
performance of companies. On the base of questi@wa analyzed obtained results.

Selected results of the research presented invtris content analyses:

¢ Obtained business performance

» Use of investment effectiveness evaluation methods

« Use of methods based on discounted cash-flow aid ridationship with the business
performance.

Several hypotheses have been established in thpleomesearch, within this publication of
selected part we focused and tested the one, waufate the null hypothesis HO and alternative H1:

Hq: The use of methods based on discounted cash ftmg dot affect the performance of
enterprises in terms of the ROE indicator.

Hi: Using methods based on discounted cash flow afféw business performance. We
assume these methods are applied in enterpriseadhi@ve average or higher ROE. If companies
do not use tested methods, we will statisticallyverthat they are not powerful.

What is the current situation and trends in useneéstment effectiveness measurement in
Slovakia, dominantly in the research sample of rfeaturing companies, we presented in our
work.

Methodologically, there was created on-line questére through internet application to build
data collection of companies in Slovakia (more me§tionnaire Survey or Rajnoha et al., 2013).
We maintain complete anonymity of participatingnfs. The size of research sample was 164
counts. In complex research we analyzed all congsanive created samples according certain
industries (engineering, automotive, wood procegsiit.). Part of research presented in this paper
has mainly focused on manufacturing enterprisese(ad business was production) with 106
counts.

Companies were initially analyzed according theritistion of the achieved performance of
the 6 particular groups (Groups 0-5, group 0 —vtbest performance with negative ROE, Group 5 -
the highest performance with the ROE over 10%).

We have used mathematical and statistical methodke research of interdependencies and
impacts of individual factors on achieved perforg®@onf companies.

One-dimensional inductive statistics:

In research, we analyzed selected descriptivesstatifor one variable — absolute and relative
frequencies, cumulative frequency and cumulativatike frequency, mean, median and mode.
Statistical methods were used: frequency tablesvistgpthe frequency by categories, histograms,
pie charts, bar and cumulative bar charts, timesend trends.

Two-dimensional inductive statistics between catiegbvariables

The research consisted from qualitative — nominatiables, their relationship cannot
adequately describes the correlation analysishsoassociation between variables we examined
with contingency (Pearson, 1904, Everitt, 1977,ilRB&005 and others). We applied chi-squared
test, which is commonly used for testing the indef@nce between two categorical variables.
Results of chi-squared tests describe selectetbtstat Pearson’s chi-square and significance p-
value ,p“, Maximum-Likelihood chi-square and p-vaJuPearson’s contingency coefficient (CC),
Adjusted contingency coefficient (Adj. CC) and dsgg of freedom (df).

R

Pearson’s Chi-square;® = Z [Lfﬁl_ _‘fsl_}:m[] ; while Z{‘ﬁ} -£)=0 (1)
1
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R
Pearson’s contingency coefficient CC:  CC = 4/ ¥*/ * + N) 2
Maximum contingency coefficient CCmax: CCmax = /(g — 1)/ g (3)

Adjusted contingency coefficient Adj. CC: Adj. CC = CC/CCmax; whileCC < CCmax  (4)

Where:
-fo:' — observed frequency in an field of the table,

f. e; — expected (theoretical) frequency in an fieldhef table,
k — number of cells in the table

N — sample size

g — number of rows or columns (in square tables)

We also applied analysis of variance (ANOVA) in ttesearch. The purpose of ANOVA
(Shapiro & Wilk, 1965, Iversen & Norpoth, 1976 aathers) is to test differences in means (for
groups or variables) for statistical significanéesumptions of ANOVA are:

* Normality - the normal probability distribution witmean equal to zero.
« Homogeneity of variances - the variances are efgualll values.
< The individuals are independent - observationgdugs are different objects.

For testing of homogeneity of variances we usedebeis test. Levene's téstan inferential
statistic used to assess the equality of variafmea variable calculated for two or more groups
(Levene, 1960).

For statistical analysis, numeric and graphical presentation of the research results, we
used the program MS Office Excel and Statistic software from StatSoft, Inc.

FINDINGS FROM THE RESEARCH

Using of investment evaluation methods

In analysis of investment effectiveness evaluatinethods companies could choose any
number of responses and identify one or more mstlowdgroup of methods. As we defined in
theoretical part, we focused on four groups of méshfor investment evaluation.

Performance of companies can certainly not be &ssocwith a number of methods or
evaluation groups that are used in the evaluakonexample, an enterprise which uses two groups
of methods - annual and additional methods maybeosuccessful and powerful than company
using only one group, for example. Discounted désli-methods, which take into account the time
factor when considering a long-term capital arenificant. In order to categorize businesses by
relevance of using of certain combinations of mdgh@nterprises were divided into four categories
(Figure 1):

« Without evaluation: Companies indicated that they mot engaged in evaluating of
investment efficiency and do not use assessmeihtotigt

¢ Annual evaluation: Enterprises are characterized using only annual or
complementary methods, but the do not use discdunethods appropriate for longer
period than one year or controlling methods of ssieg the effectiveness of
investments.
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« Discounted cash-flow indicators: Businesses areacherized by the fact that they use
discounted cash-flow indicators or some other buttérms of importance for
investments less important methods. Surely theyadaise controlling methods.

e Controlling evaluation: Enterprises are characeetiby exploiting the discounted and
controlling methods of assessing the effectivenésise investment.

70 43%
60 | {37%
7]
Q
% 50 | { 30%
a 28% 28%
IS
8 4ot ] 24%
-
Q
9
" 30} 41 18%
Q
< 20 4 12%
Q
o
(7]
) - - _
Without Annual Discounted cash- Controlling
evaluation indicators flow indicators evaluation

Investment effectiveness evaluation — crucial mgsho

Figure 1. Focusing on investment effectivenessuasn — crucial methods

Source: authors

When we analysed each group of evaluation methegarately, the most common were
annual indicators (108 companies). But when weipathat the basic focus and crucial evaluation
is, frequency and use of annual methods was rediecdd companies and the greatest number of
enterprises (63 enterprises, 38%) has focusedsooulited cash-flow assessment methods.

Discounted cash-flow methods and the impact on business performanc
This part of research was focused on the analydlseeause and impact of discounted cash-flow
evaluation methods of investment projects, whilsilesses could choose to answer consisting of
four methods, their combinations and option thatndb use this kind of investments assessment.
The issue was further investigated statisticallyadsinary variable for each method, to determine
whether the use of certain method affects the pmdoce of the company. We analyzed the
following discounted cash flow methods of investirevaluation:
¢ Net Present Value (NPV)
« Profitability Index (PI)
¢ Internal Rate of Return (IRR)
« Payback Period (PP).
Performance of companies in this analysis was oategf into three performance groups
according the ROE indicator (the questionnaireioaify contained six performance groups, but
because of low frequencies we connected them aratext only tree groups). In the research have
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been demonstrated statistically significant refalups for certain methods characterized below. On
the other hand, general purpose of discounted ftashmethods without specifying the concrete
method, has no statistically significant effecttba business performance.

In all tested enterprises, a statistically siguifitrelationship is between performance and two
indicators: Profitability Index and Internal Ratd Return (Table 1 and 3). Both pursued
relationships show moderate dependence with sirAitfr CC at 0.26 (and 0.25 respectively). The
data presented residuals (Table 2 and 4) showiftltampanies do not use specified evaluation
method, they obtain poor performance with negativeery low positive ROE to 2%. When they
use the mentioned methods, the differences betvadrserved and expected frequencies are
significant for the second and third group of perfance (positive ROE above 2%), residuals are
slightly higher for the second group (ROE 2-7%), ®e cannot say, that with application of these
methods companies have extremely high performamodability to result with the ROE indicator
at the level of 2% or 10% is the same. But it iesthat without analyzed methods companies are
very weak with the ROE under 2%.

Table 1. Contingency: All tested companies; Pl Mdthis. Performance — statistics

Statistics Chi-square df p
Pearson’s chi-square 6.470499 df=2 p=0.03935
M-L chi-square 6.795803 df=2 p=0.03344
Contingency coefficient (CC) 0.1948248

Cramér. V coefficient 0.1986310

Adjusted CC 0.25581

Source: authors

Table 2. Contingency: All tested companies; Pl Mdthis. Performance — frequencies

Profitability index- Pl Group 1 Group 2 Group 3 Row

Low Middle Performancs High Totals

Performance | (ROE 2-4%, 4-7%) Performance
(ROE<0, 0-2%) (ROE 7-10%, >10%)

Observed Frequencies
Without use of the method 66 48 23 137
Use of the method 6 13 8 27
Totals 72 61 31 164
Expected Frequencies
Without use of the method 60.146[34 50.95732 25.89634 137.0000
Use of the method 11.85366 10.04268 5.10366| 27.0000
Totals 72.00000 61.00000 31.00000 164.0000
Residual Frequencies
Without use of the method 5.85366 -2.95732 -2.89634 0.00
Use of the method -5.85366 2.95732 2.89634 0.00

Source: authors
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Table 3. Contingency: All tested companies; IRR et vs. Performance — statistics

Statistics Chi-square df p
Pearson’s chi-square 6.349167 df=2 p=0.04181
M-L chi-square 7.171801 df=2 p=0.02771
Contingency coefficient (CC) 0.1930583

Cramér. V coefficient 0.1967598

Adjusted CC 0.25345

Source: authors

Table 4. Contingency: All tested companies; MetlR| vs. Performance — frequencies

Internal Rate of Return — IRR Group 1 Group 2 Group 3 Row

Low Middle Performance High Totals

Performance | (ROE 2-4%, 4-7%) Performance
(ROE<0, 0-2%) (ROE 7-10%, >10%)

Observed Frequencies
Without use of the method 10 52 27 149
Use of the method P 9 4 15
Totals 72 61 31 164
Expected Frequencies
Without use of the method 65.41463 55.42073 28.16463 149.0000
Use of the method 6.58537 5.57927 2.83537| 15.0000
Totals 72.0000 61.00000 31.00000 164.0000
Residual Frequencies
Without use of the method 4.58537 -3.42073 -1.16463 0.00
Use of the method -4.5853 3.42073 1.16463 0.00
Totals 0.0000( 0.00000] 0.00000 0.00

Source: authors

Table 5. Contingency: Manufacturing enterprisedylethod vs. Performance — statistics

Statistics Chi-square df p
Pearson’s chi-square 6.217915 df=2 p=0.04465
M-L chi-square 5.591632 df=2 p=0.06107
Contingency coefficient (CC) 0.2353918

Cramér. V coefficient 0.2421974

Adjusted CC 0.30860

Source: authors

In the research sample of manufacturing companias wstatistically demonstrated the
relationship between performance and in theorynofited method related to the rate of return on
invested capital - Profitability index (Table 5)e@endence strength is medium (Adj. CC 0.31).
Residual frequencies (Table 6) clearly show than#&nufacturing enterprises apply the method,
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typically obtain outstanding performance with theéDR above 7%. On the other hand,
manufacturing enterprises that do not use the mettiqorofitability index, typically achieve the
lowest performance with a negative or very low ROR%.

Table 6 Contingency: Manufacturing enterprisesviethod vs. Performance — frequencies

Profitability index- Pl Group 1 Group 2 Group 3 Row

Low Middle Performance High Totals

Performance | (ROE 2-4%, 4-7%) Performance
(ROE<0, 0-2%) (ROE 7-10%, >10%

Observed Frequencies
Without use of the method 44 31 13 88
Use of the method 3) 6 7 18
Totals 49 37 20 106
Expected Frequencies
Without use of the method 40.679R5 30.71698 16.60377  88.0000
Use of the method 8.32075 6.28302 3.39623| 18.0000
Totals 49.00000 37.00000| 20.00000 106.0000
Residual Frequencies
Without use of the method 3.32075 0.283019 -3.60377 0.00
Use of the method -3.32075 -0.283019 3.60377 0.00
Totals 0.0000( 0.000000 0.00000 0.00

Source: authors

Analysis of the relationship of the individual dismted cash flow methods and business
performance differentiated originally to the 6 goswalso showed the p-value p<0.05 in the sample
of manufacturing companies. Due to the unfulfillessumptions of expected frequencies was not
appropriate to interpret the values of contingecmgfficients or residual frequencies in contingency
tables. However, the results of the p-value hadeuketo the decision to examine further the use of
discounted cash-flow investment evaluation mettaus performance by statistical analysis, which
would offer sufficient evidence of a statisticakjgnificant dependence of variables. We used
analysis of variance. Significant results, wheres wl@amonstrated the impact on performance, we
display in Figures 2 and 3.

We analyzed relationship between individual methaatsd performance differentiated
originally to six groups (O - the lowest performan® - the highest performance) in the sample of
manufacturing enterprises. Levene’s test determineg-value p> 0.05 for all methods, whereby
we did not reject the null hypothesis of equal aacies; assumption for ANOVA test was fulfilled.

In the ANOVA test, p-value was p<0.05 and thusistiatlly significant dependence of proven
performance in relation to methods Profitabilitgéx and Internal rate of return. Moreover, using
the method of IRR can be reported higher averag®enpeance than when applying the method of
IR. Based on the results of applying statisticallgses, despite slight differences in means, use of
both investment evaluation methods we considergasfisant factors affecting the performance of
manufacturing enterprises.
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SUMMARY OF THE RESULTS AND DISCUSSION
On the basis of research results focusing on metHod evaluating the effectiveness of
investments we have made the decision on the hgpiatifiormulated at the beginning of the study:
We reject null hypothesis HO and conclude the mdter hypothesis H1 is true. Dependence of
business performance on using discounted cashffiethods was statistically proven in the sample
of all tested enterprises as well as in the samplenanufacturing enterprises. Performance of
enterprises in the first mentioned sample usingifipemethods - Profitability Index and Internal
Rate of Return, achieves medium (ROE 2-7%) andehi¢ROE above 7%) performance level. On
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the other hand, we demonstrated that if compan@esat use tested methods, they reach low
performance with negative ROE or to 2% ROE.

The result in sample of manufacturing companiesase important compared with sample of
all tested companies, because in the second samgplean say that using of tested method the
Profitability Index leads to the ROE above 7% (onttast with more than 2% ROE in the first
sample).

Methods of assessing the effectiveness of invedsrigased on discounted cash-flow analyzed
in this paper are only partial part of the reseaWle are sure it is necessary to analyze also other
possibilities of investment evaluation and otherapseters of investment measurement and
management to achieve the investing objectives.

The theory consider the important also controllingthods, but in our research their use in
enterprises in Slovakia did not reach assumptiorexgfected frequencies needed for statistical
analysis by used methodology - examining of comtimay and therefore it was not appropriate to
interpret the results of chi-square test. The texfl p-value, however, led us to further reseafch
the statistically significant dependent variabl& used analysis of variance. As reveals the use of
controlling methods, the ANOVA test was detectedapse <0.05 (0.0360 in the sample of all
tested enterprises and 0.0287 in the sample of faetowing enterprises) and thus statistically
significant dependence of performance on the usecaiftrolling methods. Differences in
performance with or without using of tested methadse significant in samples with a relatively
large size: all enterprises (N=164) and manufactufirms (N=106). Controlling methods can
therefore be considered as an important factoctififg the business performance. Just the issue of
investment controlling evaluation methods and tivapact on the performance of enterprises is a
priority area for our further investigation.

CONCLUSION
Right decisionshall stem fromusing appropriate measurement methods. According to the

fact that we demonstrated statistically significaekationship between investment effectiveness
evaluation and business performance, we concluddtie use of certain methods of investment
evaluation is necessary for the development, cathmatess and better performance of companies.
Appropriate methods of investment effectivenesduateon and subsequent investment decision-
making we consider as an important part of busineemsurement and management and
fundamentals for better performance.
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Andrzej Pacand, Igor Liberko®, Artur Wozny*, Magdalena Dobos2

| MPROVEMENT OF KITCHEN FURNITURE PRODUCTION WITH THE USE
OF FMEA METHOD

Abstarct: In the paper a pilot implementation of the FME#ethod in the production of
kitchen furniture in one of the Sub-Carpathian camps manufacturing furniture has been
discussed. The company within its strategy focuse&ey customers, and their needs require to
specialize in manufacturing of kitchen furnitufétowing customers’ requirements necessitate a
continuous improvement. As a part of this work tibels of Lean Manufacturing have been
implemented. Now it is high time to implement th&lEEA method. The presented implementation
can also be used as an instruction for the impreverm other processes of the company or in the
industry.

Keywords: FMEA, furniture production

INTRODUCTION

The economic situation makes companies look for,rieareasingly effective methods and
tools of quality management required to competectiffely in the European markets, or even in the
world. As a result of these changes, the old, proveethods are not sufficient to succeed. The
company, operating in a highly competitive market¢eds to strive to meet the needs of its
customers, which is possible only through systesaHyi conducted innovative measures or
perfecting.

A tool that helps solve the problem of continuompliovement is to analyze the causes and
effects of defectsHailure Mode and Effect AnalysisFMEA). This method allows to detect and
remove, already at the earliest stages of formatioa given product, the failures which effects
could be detected only in the later stages of petidi, and even its later life. By using FMEA one
can prevent errors, but also save company resoufbese benefits are possible due to the use of
this method in the design phase and the preparafitihe manufacturing process of products. The
second variant of this method relates to the impneent proposed or operating processes.

Purposeful, it seems to analyze the implementatbnthe analysis of the causes and
consequences of defects in furniture manufactworgpany, since the results of the analysis of this
implementation may translate into the quality af ffrocess and the final product. Moreover, the
practical approach can be used by other compapiesmprove work organization and proper
production management. The study shows the impost@ps in the activities carried out on the
basis of the analyzed company developed for the &di6cess.

FMEA FOR THE PRODUCTION PROCESS OF KITCHEN FURNITUR E

An analysis of complaints in the analyzed companygdrried on by the Customer Service.
Figure 1 shows the photo of the analyzed kitchenitiure as well as the change in the number of
complaints of the furniture in the past six yeamnsaosimilar largest production. The chart has been
prepared based on an analysis of justified comigaimade by customers from 2010 - 2015 year. On
the basis of fig. 1 it can be concluded that inse@xpedient to carry out the process of production
improvement of kitchen furniture.

" The Rzeszéw University of Technology, Facultyexfidnical Engineering and Aviation, al. Powstaw Warszawy 12,
35-959 Rzeszow, app@prz.edu.pl

8 The Rzeszéw University of Technology, Facultyariddement
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The purpose of FMEA, whose methodology is describetthe literature e.g. [1, 2, 3, 4], was
the early recognition of potential errors in the nuiacturing process, and then - by taking
appropriate measures - to remove them. FMEA methed carried out according to the
methodology in a working team consisting of repnésives of the construction office, production
department and quality department. First the type®rrors were analyzed. Fig. 2 shows the
percentage of the causes of complaints divided timtee groups: manufacturing errors, errors in
supplies, defectiveness of materials (e.g. woodstag). The data on causes of complaints come
from the reports created in the company after ctamation of each complaint.

Number of complaints

2010 2011 2012 2013 2014 2015

Year

Fig. 1. The number of justified complaints madechgtomers from 2010 - 2015 year.

Own research based upon [5].

&= production

[ materials defectiveness

M delivery mistakes

Fig.2. Reasons for complaints.

Own research based upon [5].
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Then the team analyzed the process of manufactysimogess of kitchen furniture. The
production of the whole set of kitchen furnitur&eda place in four main stages. The first stage
involves the treatment of construction componentsich consists of cutting, drilling and milling.
The second stage is the finishing of the constactiomponents, namely veneering and painting.
The third stage is followed by the assembly of addal components such as hinges, handles, etc.
The last stage includes the total assembly of compis, i.e. assembly of surfaces, bodies and
fronts. In table 1. The division of the manufaatgrprocess of kitchen furniture into stages.

Tab.1. Stages in the manufacturing process of &itdhrniture. Own research.

Stage 1 Stage 2 Stage 3 Stage 4

Cutting Veneering Hinges assembly Bodies screwing
Drilling Polishing Handles assembly Fronts assembly
Milling Slideways assmbly Surfaces assembly
Sanding

Kitchen furniture manufacturing process consisttheffollowing operations:
10 - Cutting boards to size,

20 - Veneering,

30 - Drilling mounting holes,

40 - Drilling holes for hinges,

50 - Milling fronts,

60 - Grinding fronts,

70 - Painting,

80 - Installation of additional elements,

90 - Final assembly.

The complete set of kitchen furniture includes:

* bodies,

« fronts,

* surfaces

« hinges, rails, handles, mounting components, pahglass, etc.

During the next step, the team identified possiriers, estimated their weight due to: the
importance (Z) in the operation phase of the prodihe process of production) and the possibility
of detection (W) and risk of occurrence (R). Eatlthe figures could take priority value on a scale
of 1-10. The selection chart is shown in the taBld. Based on these assessments the risk ratio
(LPR) has been calculated, which is the produd¢hefpartial notes, which can vary in the range of
1-1000. The FMEA results are presented in tablderause of the length of the FMEA sheet, it
was decided to present only a fragment of the wbselecting one failure of each operation.
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Tab. 2. Indicators to estimate Z.

z Failure Description
significance
1 Very small Failure of the process does not affeetquality of the product
2-3 | Small Failure of the process causes a slidficudty
4-6 | Average Failure of the process causes diffiesilwhich requires repair
78 | Big Failure of the process has a major impact on thdumtion of non-conforming
products
9 Very big Failure of the process causes the ifighd repair non-conforming products
10 | Critical Failure of the process results in thedoiction threatening the security of the use
Tab. 3. Indicators to estimate W.
w Failure Description
detection
1-2 | Very high Failure of the process will certaibly detected
3-4 | High A big chance of detecting failures in precess
5-6 | Average Limited opportunity for detection ofiiae in the process
7-8 | Low High probability of undetected failurestire process
9 Very low Very high probability of undetected fais in the process
10 | Impossible The lack of any opportunity to defaidtires
Tab.4 Indicators to estimate R.
R Failure Description Frequency occurence
occurence
1 Improbable Process failure almost excluded 11peB00
2 Very rarely Relatively very few process failures 1 per 1 000
3 Rarely Realtively very few proces failures 1 peo
4-6 | On average Sporadic occurence of proces failure 1 per 80
7-8 | Often Process failure repeats cyclically 1@
9-10 | Very often Process failure is almost inevigabl 1 per2

=
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Tab. 5. An excerpt of the FMEA manufacturing praceskitchen furniture.
Op | Potential | Potential failure Potential LPR Recommended corrective
era | type of results failure actions
tio failure casues
n
no.
10 | Plate No aesthetics of | Worker’s 180 | Increased self-control of the
nick the product. error worker at the workplace.
Lower grade Subjecting employees to
product. periodical training.
Loss of material. Monitoring of the individual
Delays in operations by the most
production. experienced employee.
The increase in Giving particularly
production costs. demanding jobs to
The need to employees with great
repeat the experience.
operation for Use of equipment operating
another material. on the POKA — YOKE
Excessive wear principle.
of cutting tool. Improper 72
choice of the
treatment
tool
Low quality 36
of materials
Faulty 120
treatment of
tools
Worker’s 120
error
20 | Glue The need to Too much 36
leakage | remove glue
outside unnecessary Maladjustme 72
the plate | glue. nt of
edge Delays in machine tool
production.
Possible material| Wrong 24
damage. setting of
The increase in | cutting
the cost of parameters
repairs. No material 24
cleaning
after the
operation
Overexploita 30

tion of
machine tool
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Too Loss of material. | Wrong 54
many Delays in project
holes production. analysis
The increase in
production costs.| Worker's 270 | Increased self-control of the
Excessive wear | error worker at the workplace.
of the tool Subjecting employees to
machining. periodical training.
Monitoring of the individual
operations by the most
experienced employee.
Giving particularly
demanding jobs to
employees with great
experience.
Use of equipment operating
on the POKA — YOKE
principle.

40 | No Difficulties with | Improper 140 | Increased self-control of the
perpendi | hinges. material worker at the workplace.
cularity Difficulty with assembly on Subjecting employees to
of the assembly of the | the machine periodical trainings and
hole axis | front with the tool tests.
relative body. Inaccurate 140 | Increased self-control of the
to the Damage to the | mounting of worker at the workplace.
plate work piece. cutting tool Subjecting employees to
plane The increase in | inthe periodical trainings and

the cost of machining tests.
repairs. head
Delays in Deregulated 84
production. machine
Damage during | head
use by the Placing of 28
customer. material on
Problems with the shavings
the use of the layer.
product by the | Untreated 18
customer. machine tool

before the

operation

50 | Nickin Wrong final Wrong 270 | Increased self-control of the
the appearance of the analysis of worker at the workplace.
wrong product. the project Subjecting employees to
place Worse aesthetics| by the periodical training.

of the product. worker Monitoring of the individual

Unnecessary use
of cutting tool.
Shredded
material.
Delays in
production.
The increase in

production costs.

operations by the most
experienced employee.
Giving particularly
demanding jobs to
employees with great
experience.Use of
equipment operating on the
POKA — YOKE principle.
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Incorrectly 216 | Increased self-control of the

sized surface worker during taking

of the dimensions.

material The creation of additional
posts for taking dimensions.

Damaged 189 | Periodic technical tools

measuremen inspection.

t tools The employee is obliged to
report any fault to the
manager.

Replacing the measuring
equipment.
60 | Nowell | Complications Omission of 36
treated during painting. | the
front Lower grade operations (
product. the detall
Need to repeat | has not been
the operation. delivered to
Delays in the
production. operation)
The increase in | Materials 54
production costs.| confusion
Possible burrs on during the
the surface of the operation
product. Incorrect 72

machine

setting

Damaged 144

machine tool Periodic technical
inspection of the machine.
Control of the first piece.
Replacing of the machine.

Exploited 90

machine

tools

Unstable 12

power

supply

Incorrect 36

installation

or lack of

cutting tool

70 | The No aesthetics of | The use of 120
surface | the product. inappropriat
as the Lower grade e diluent
«cellulite | product. Too little 96
K The need to diluent
remove layers of [ Improper 108
paint and repeat | application

the operation.
Delays in
production.

The increase in
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the cost of
repairs.
Excessive
consumption of
paint.

80 | Improper | The need to Confusionof| 9 | 3| 6 270 | Increased self-control of the
accessori| remove the materials worker at the workplace.
es incorrect during an Subjecting employees to

accessories and | operation periodical training.
reassembling Monitoring of the individual
already correct operations by the most
ones. experienced employee.
Delays in Giving particularly
production. demanding jobs to
No aesthetics of employees with great
the product. experience.
Damage to Use of equipment operating
accessories. on the POKA — YOKE
The increase in principle.
costs case of
damage to the Confusion 2| 4 72
installed from
accessories. supplier of

accessories

90 | Gaps No aesthetics of | Worker’s 714\ 4 112
between | the product. innacuracies
the front | The necessity of | The 2| 4 56
and the | dismantling the | application
body furniture and re- | of the wrong

correct assembly| assembly

Delays in elements

production. Furniture 2| 7 98
damage
during
operation
Improper 3] 5 105
hinges
mounting
Worker's 4| 4 64
innacuracy

Own research based upon [5].

after some time the verification by the FMEA is don

It was assumed that if the LPR is greater than fibrecommendation (proposal) for changes
in the production process is issued. Once the g@paite changes are subjected to the process, again

Fig. 2 shows the ranking of LPR equal and larganth25 points, of all operations where there
may be possible defects, adversely affecting thbsesguent operations in the process of

manufacturing of kitchen furniture or aestheticgeiies and operating of the finished product.
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Fig. 2. Ranking of failures at various operations.

Own research.

Based on the tab. 5 and fig. 2, it is possibledentify areas in the production of kitchen
furniture, which should be paid special attention Eor these areas the appropriate corrective
actions have been proposed. In operations no. @0arsl 80 (drilling, milling, installation of
additional components) there are identified posgrdrawbacks with the highest value of the LPR
index. In the operation 90 (final assembly) theedefexceeded a predetermined threshold LPR
index has not been recognized.

CONCLUSIONS

In terms of manufacturing processes the FMEA ismanended for hard-to-control processes.
The flexibility of the method allows to evaluateethrocesses already in place. The analysis of the
FMEA process of manufacturing of kitchen furnitwfeows that the largest number of defects are
caused by errors of workers and the poor conditibrthe machines. In order the quality of
manufactured products was high and tailored tooousts’ requirements, the operators’ errors
should be eliminated. This will be possible duethie introduction and application of POKA —
YOKE devices. The company must also establish &sysf employees; training as well as to take
care of the technical condition of the machineegt equipment and tooling machining.

The FMEA method, despite its many advantages armbréymities, should be used with
extreme caution. Particularly controversial in FEMEA is the valuation of the individual evaluation
criteria. In order to make the most objective eation of numerical ratings one needs to have
comprehensive information about the reporting psece
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NEW COMPETENCIES NEEDED IN THE FURNITURE INDUSTRY 2020

Abstract: The aim of this study was an attempt to determiedualifications and skills of
staff in Polish furniture industry and indicate fit®in needs in this area and the desired directibns
education and improvement of employees’ competeatearious levels of education. The complex
nature of the analyzed issues means that diffetesiing methods of economic and social
phenomena were used in the research process, ntamlynductive-deductive method, logical
reasoning, creative thinking and qualitative methdthese were in particular: desk research, expert
method, brainstorming, survey (conducted in setedteniture industry enterprises) and analogy
(similarities to industries with characteristicsngmarable to the furniture industry). The analysis
shows that in the future, it should be expectettti@role of knowledge in creation of advancement
in all fields of activity will grow in importancera the significance of human resources will rise
among all development factors, especially in teahpersonnel quality. If the competitiveness of
the furniture industry on the global market andiritsovativeness is to increase, it is necessary to
provide highly-skilled labor, ready for working ilew economic conditions. One should remember
though, that the future is not so much about “indaisworkers” as “knowledgeable employees”.

Keywords: furniture industry, personnel/human capital, emgpe profile, education and
professional training

CHANGES IN THE GLOBAL FURNITURE INDUSTRY AS A REASO N FOR CHANGING
THE EMPLOYEE COMPETENCY PROFILE

Globalization and technological progress are kegoas for profound changes occurring in all
sectors and industries of the global economy, diolyithe furniture industry.

The growing importance of trade, the increased ftwwforeign direct investments and the
growing significance of transnational corporatienall result from globalization. The basis for all
activities is prompt and equal (at least in the@ggess to information. This has a direct effect on
business models of companies, also furniture corepahanks to modern telecommunications
solutions companies have unprecedented technicailplities facilitating real-time management
and communicating with the part of the world of @nghoice. This is why geographical relocation
of business processes becomes not only produdiivealso offers companies the economics of
scale in the field of design, research, customerice and management. At the same time, it is
clear that before seizing the opportunities creaiedlobalization and the development of profitable
production in other countries, the entrepreneurseht consider local conditions, such as
production costs, environmental protection requeeta or energy efficiency. In the case of
furniture industry, there is yet another factoe, the huge importance of family businesses (with
unknown scale of profit reinvestment).

One of the globalization effects, which is not aj@gositive, is increasing competitiveness on
the international markets. Europe feels especidily competitive pressure of China and,
additionally, it has to face the tensions connectétth immigration crisis, as well as economic
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issues, which are a long-term effect of the worldig of 2007-2009. These trends are accompanied
by the evolution of consumption demand and chan§ésniture distribution channels.

All these phenomena bring the need for a new typarployee with new competencies. This,
on the other hand, entails the necessity of evautif education and professional training systems
allowing for new knowledge and new needs. Althosgich changes are already observed, it is
necessary to accelerate them.

NEW COMPETENCIES ESPECIALLY IMPORTANT IN THE FURNIT URE INDUSTRY

Change of the employee professional profile isipalerly important in the furniture industry.
There are many reasons for this; firstly — the gimaaortance of this industry in economies of many
regions of the world, secondly — the need for tgkimlvantage of the value added generated by
furniture manufacturing, which is the highest vagigmerated by wood-based industries, and thirdly
— the huge role of the furniture industry as reganaation of cooperation relationships with “non-
wood” industries and further business environmé&nirniture industry, as a leading industry in
numerous European and world countries, stimulaté®nly the development of many cooperating
industries (delivery chain), but also the commuasitdf designers, IT specialists, market analysts
etc.

Table 1. Production and employment in the furnifaciustry in the European Union in 20(@&c.

to NACE 31)
Production (€ m) Employment
Germany 20.031 Poland 150620
Italy 19.642 Italy 144493
Great Britain 7.805 Germany 140554
Poland 7.326 Great Britain 83384
France 6.438 Romania 61242

Source: EPF, 2015, p. 22, 27.

The global furniture production amounts to apptd$$ 437bn [CSIL, 2014b]. Around 80% of
it is concentrated in 10 countries (2012), whil@#th China alone. The second world’s largest
furniture producer is the US (14%). A similar shaiihin the furniture production has the group of
three European Union leading producers, i.e. Geymialy, and Poland [CSIL, 2014a, p. 19] —
Table 1.

Europe

European furniture industry is constituted mainly khe European Union states. It
encompasses 124,000 companies producing furnifutieeovalue exceeding € 90bn annually and
employing approx. 1m people (EU-28, 2013) [EPF, 04 22, 27-28]. EU is a net exporter of
furniture (positive trade balance); however, oriyd of manufactured furniture is exported outside
this economic region (as per value). In 2013 thpoexvalue was € 13.1bn. On the other hand,
imports from outside the European Community amalitde€ 11.2bn, while the biggest supplier of
furniture to the EU market is China [EPF, 20152%-24].

Poland

For many years, Poland has been among the biggekl wroducers of furniture. Currently,
Poland is the sixth manufacturer in the world,deling China, US, Germany, Italy, and India (until
2013 Japan was also ahead of Poland) [CSIL, 201.449; Anon., 2015c], and the third the
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European Union (following Germany and Italy). Inl@wal furniture production has a long tradition
and is an important driver of the entire economgcéhtly, it has been one of the most dynamically
developing processing industries. This was mainkg do export. In recent years, 95-98% of
manufactured furniture has been exported. Owinthi® Poland is the fourth world exporter of
furniture (following China, Germany, and Italy), @de share within the global exports exceeds 6%
[CSIL, 2014b, p. 19; Anon., 2015c], and the thindEiurope (following Germany and lItaly).

The feature characteristic of Polish furniture isity is its significant dispersion, i.e. almost
93% of approx. 28 thou. business entities are mammpanies employing less than 10 people
[CSO, 2016, p. 41]. Furniture industry providesgdbr almost 150 thou. people [CSO, 2015, p.
246], which makes it the biggest European emplageregards this branch. Approx. 77% people is
employed in the production of furniture for roontining rooms, bedrooms, rest furniture and
similar, 15% — in the production of office and stdurniture, 5% — in the production of kitchen
furniture, and 3% — in the production of mattred&50, 2014].

IS FURNITURE INDUSTRY AN ATTRACTIVE EMPLOYER?

The world’s furniture industry is very diverse. Netheless, in many countries, especially in
the US and European Union, one may observe itssfomamation from a quite traditional
manufacturing sector into a typical highly indusitriThis is a result of globalization processeg, us
of new working methods and tools, the implementatd innovative and ecological materials, as
well as the introduction of compulsory standards legal regulations.

Yet, despite the clear positive development tretigks,image of the furniture industry as an
employer is less than attractive. Surprisinglystld a common phenomenon, observed in both
developed countries (e.g. the US, most EU states)catching-up countries, including Poland. The
furniture industry is often perceived to be a matimdustry, obsolete even, with a high share of
manual activities carried out in difficuidind onerous conditions. This is why furniture proehs in
many countries face the shortage of skilled laberin the case of most production sectors [ABTV,
2014, p. 5-6; Ratajczak, 2013, p. 205-207]. Thatslge on the labor market is additionally fueled
by ageing of the furniture industry labor, highatin of employees, difficulties in finding skilled
specialists, and the lack of interest showed bysgeot young employees in working in this
industry. For instance, in the years 2008-2012 geao furniture industry recorded a decrease in
the share of young employees within the employethfd2% to 8% [CSIL, 2014a, p. 79]. In this
situation, furniture producers in order to devetlo@ir companies already today make up their mind
about employing foreign staff — in Poland this cenmms mainly labor from Eastern Europe [Anon.,
20154, p. 28].

As accurately noted, the problem is that the imyustanges, but its image/perception does not
[CSIL, 20144, p. 78-82]. Furniture industry islstiftributed features which contribute to assooiati
of furniture making with craftsmanship and a hidglar® of simple manual activities carried out in
dirty and onerous conditions, while for many yeis industry, like many other production sectors,
has been introducing technologies substitutingiticachl manual processes with operation of
technologically advanced machines and tools. Inyn@untries the furniture sector is already a
highly industrial sector, and the standards of potidn cleanliness and work safety are very high.
Furniture, on the other hand, may certainly besti@sl as “green/clean” products.

Lack of changes of conditions on the labor markif sause intensification of unfavorable
phenomena and, in effect, problems with maintenarfceurrent level of skilled labor resources,
which will eventually result in difficulties with deping the tradition continuity [European
Economic and Social Committee, 2011, p. 10]. Troeefit is obvious that in order to attract skilled
labor, the furniture industry has to pursue an ieabange. Paradoxically, the recent economic
crisis has been conducive to this, for due toléirge group of prospect employees emerged on the
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labor market, i.e. people who want to change thersm of their carrier, the unemployed or

immigrants. It should be added, that if the laba@rket is considered in the context of innovation,

two ostensibly opposing trends can be observedjnfusvations in general, especially technical

(consisting in mechanization and automation/roladittn), cause reduction of jobs. However, this

generally concerns activities directly connectethwine production process, including operation of
machines and tools. Still, at the same time teagiocal progress creates a high demand for new
professions and competencies, e.g. in the field podduct design, logistics, e-commerce,

environment management, environmental protectiditization etc. In short, there is a need for

skilled employees who know how to deal with higativanced technologies.

A SCENARIO OF EUROPEAN FURNITURE INDUSTRY DEVELOPME NT BY 2020

In order to formulate development strategies of ganies, including strategies of human
resources development, it is important that thepamies possess knowledge of the probable course
of future economic and social phenomena. For Eug®2® a probable scenario of the development
of situation in the furniture industry was drawn wugthin the framework of FUNES project
“Furniture New European Skills 2020” [Funes Proje2015]. Initially three scenarios of the
furniture sector development had been taken intmaat, defined by the following keywords:
WELL-KNOWN BRAND, LOW DEMAND, and INTELLIGENT SOLUTONS. Considering
conditions resulting from globalization procesdés, forecasted evolution of the furniture industry
in various European countries and still noticeatdgative effects of the world economic crisis, one
most probable scenario of the furniture industryeli@oment was drawn up based on the three
above-mentioned proposals.

Table 2. Development scenario for the furnitureustdy in Europe 2020

Population and society ¢ Ageing of population: increase of life expectancy,
retirement age increases

« Difficulties creating young households

¢ Stagnation in consumption of furniture

e Stagnation of jobs and salaries

« Purchase of furniture based on lowest price

Raw materials and production * Increasing costs of raw materials

¢ High competitiveness of countries with low prodaanti
costs

Products, trends for living, environment Generalization of alternative and renewable mdteria

and technologies generalized eco-consumption

« Sustainable/green houses and furniture components

¢ Interactive technology

« Flexible and (technologically) advanced lifestyles

* Predominant environmental aspects of health anbhessd

Consumer purchasing behavior * Innovative consumer acting as leader and designer o
his/her own furniture

¢ Sale and purchase: point of sale as a key figunehase
of furniture through multiple channels;
stores aimed at the generation of experiences;
use of information and communication technologies

Source: Based on Funes Project [Funes Project, 2015
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This scenario integrates social, demographic, enimand technological perspective and
allows for such phenomena as: strong migrationidess cultural differences, various life styles,
the development of infrastructure at the expense¢hefenvironment and environmental issues,
business fluctuations/declines, the unemploymené racrease, companies’ profit decrease,
worsening of production relocation conditions, searg for energy-saving alternatives, and ageing
of population (Table 2).

At the same time, it points out major challengescivhalready exist and are anticipated to
occur in European furniture industry in the neaurfe, because, on the one hand, globalization
allows significantly greater flexibility of markeind consumption creation, but, on the other, brings
about higher unpredictability of future conditions.

A key challenge for Europe are demographic changspecially ageing of societies,
accompanied by alterations in life models and dif@es, which result in emergence of new needs
and new purchasing behaviors of consumers. Theseneeds are the effect of, inter alia, new
concepts of house building and furnishing, fresimcepts of public space management (e.g.
sustainable/green/intelligent houses and citiemarshomes&cities), as well as the emergence of
new family models (descending number of childrenowgng number of single-person households,
starting of a family at later age). A factor thabwys in importance is the environmental health
perspective and pursuit of better living conditigesoconsumption). A relatively new phenomenon
on the furniture market is prosumption, i.e. strgyifor personalization of products, meaning that
more and more often innovative consumer will beudiameously the originator and, to some extent,
designer of the furniture they purchase.

European furniture producers meet the great clgdlefnom companies operating in low
production-cost countries, such as China or Intliathis case, the competitive advantage of
European furniture producers has lain in and, @ nkar future, will lie in high quality of their
products, which may be a decisive criterion for gsdection of furniture by more demanding
consumers.

IDEAL EMPLOYEE FOR THE FURNITURE INDUSTRY OF THE FU TURE

In light of changing business conditions, thera istrong need to adjust human resources in
order to constantly improve the competitive position the market. Hence the demand for new
competencies and skills, at least in the field eliviry chain management, development of new
business models, knowledge of production automatiowaterial innovations, and working
ergonomics. If a company is to develop continuguilizas to have access to personnel with new
skills (creation of new specializations to repla@alitional professions), but it also has to takesc
that the personnel supplement their education,orgind retrain systematically. Employees with
appropriate skills better understand the surroudiality and act more efficiently in it. They afte
also point out in which direction the necessaryngfas in their workplace should go. Thanks to that,
the company they work for becomes more innovatig@mpetitive.

An ideal employee should demonstrate not only gmpeite education, but also professional
experience and various skills. The important compeaes and skills especially concern the
efficiency of learning and self-development, praobisolving, analytical thinking, communication,
organization of work, mastering working techniqua®l tools, planning of activities, and also
accepting responsibility for the outcomes of onstgk. Therefore, the employee should possess
profound general knowledge, which they will be atdedeepen and broaden as the professional
activities require, and be able to act flexiblyvadl as to use all technical achievements effityen
and communicate with other people.
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Poland

The latest research [Ratajczak, et al., 2015, p12818-52] suggests that furniture producers,
as all employers, are most interested in employétsversatile/universal skills, who are willing to
learn continuously and are involved in work, armsbatnow the specificity of a particular industry.
Depending on the position and conducted tasks, @mapk who are especially sought for are those
skilled in strategic management, business managermkmning and management of production
(inter alia lean managementQuality Management Systems — QMS), strategic mament of
human resources and training needs [Konkel, 20121} cooperation within network structures,
collaboration with the R&D sphere, availing thermssl of IT tools and systems (for setting up
virtual offices, integrated design, creation ofinalsales platforms and tools), and using IT tools
and design programmes (e.g. CADCemputer Aided DesignCNC — Computerized Numerical
Control programmes for integration of furniture with dadiand electronic systems [Wiktorski,
2015, p. 4]). As regards production workers, conggmmainly look for: carpenters, upholsterers,
wood technologists, and, more and more often, furai designers. Presently, carpentry is a
reviving profession; carpenters are sought forrypleyers in Poland and abroad.

DESIRED EDUCATION PROFILES OF PERSONNEL FOR FURNITU RE INDUSTRY

International development strategies of the fureitindustry point to the need for cooperation
between the entire forestry-wood sector, educatiosétutions and other organizations involved in
education and training on all levels. Answeringhe demand from the furniture industry for new
skills and competencies of personnel, educatiomstitutions try to adjust their teaching
programmes to conditions found in the economic traclt is commonly believed, that employees
should learn life-long and systematically improvieeit skills and productivity [European
Commission, 2013, p. 37].

In light of challenges which the furniture industfsces, the education system should
continuously evolve and adapt its methods and eutunzd contents to changes in the economy and
trends in higher education in Europe and in theldvdrhanks to this, graduates will be able to find
satisfying job, and employers — personnel with reksskills and competencies [Anon., 2015b, p.
23].

Due to technical and technological progress itasimble that the personnel for the furniture
industry are educated on various levels, not omlytraditional professions (such as wood
technologist, carpenter or upholsterer), but alsomodern specializations (e.g. automation
specialists, applied computer science engineersgpater programmers, operators of CNC
machines, production line assemblers, economistdida with modern IT tools, and specialists in:
e-commerce and marketing, logistics, environmemtatection, and quality systems).

An important element of the process of the futueespnnel education is cooperation between
science and business, and more precisely, betwigderheducation institutions/schools and the
economic practice. It is necessary to change spudgrammes of all specialties so as to facilitate
better than before teaching of attitudes and skikpected by the companies. To this end, one
should implement participatory forms of educatiovhich are aimed at, inter alia, encouraging
students to use unconventional methods of solviedplpm tasks. Moreover, it is indispensable to
move away from narrow specializations toward ursaézation of student education. The point is
to gain profound basic knowledge in a given fietd ahe ability to self-educate, which would
become a habit. It is necessary to combine theatesind practical classes, which would indeed
facilitate practical knowledge of techniques andthuods indispensable to practice particular
profession.

In the face of the variety of needs of the furrétimdustry, a desired “set” of professional
competencies has already been broadened, and dhewgtended continuously. This stems from
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striving for the improvement of technological preseeffectiveness and manufacturing of products
meeting various and changing expectation of custema the light of the above, it becomes
important that education of a graduate, especiadiy a higher education institution, comprises not
only general technical knowledge, but also spestiddnowledge, for instance in the field of IT,
automation, operation of CNC machines, commerggistics etc. Hence, education methods and
contents (at all education levels) intended for Aanmesources for the furniture industry should be
constantly adapted to changes in this industryb@lmation, technical progress, shorter production
cycles, and new forms of work organization resnltai need to change the selection, scope and
methods of education. A flexible approach to edoogbrogrammes and specializations at all levels
of education is also forced by changing requireméntelation to professions, their evaluation, the
emergence of new professions and also vanishinlyeoéxisting. The process of gaining skills may
be aided by e-learning, which makes it possibledaduct training at work or in professional
training centers, as well as enables employee=atm lon their own.

CONCLUSIONS

In the future, it should be expected that the oflknowledge in creation of advancement in all
fields of activity will grow in importance and ttsignificance of human resources will rise among
all development factors, especially in terms ofspanel quality.

Development of the furniture industry is conditidneon the one hand, by the established
position of this industry among other types of nfaoturing, the long-standing experience of
employees, the high quality of manufactured prosluahd, on the other, a need for continuous
improvement as regards employee competencies amgtions strategic management, including
creation of a strategy of human resources manage@banges in the economy result in changes in
the structure of demand for employee’s competenaies skills, and thus emerges a need for
education programmes assuring a high level of epagl@ompetencies.

If the competitiveness of the furniture industrytbe global market and its innovativeness is to
increase, it is necessary to provide highly-skillatior, ready for working in new economic
conditions. One should remember though, that thedus not so much about “industrial workers”
as “knowledgeable employees”.
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A COMPARISION OF OPERATING AND TECHNICAL PARAMETERS
BETWEEN A FRONT -END LOADER BEING MANUFACTURED IN POLAND
AND LOADERS OF THE WESTERN EUROPEAN PRODUCTION

Abstract: The paper presents an analysis of technical anchtipg parameters of a front-end
loader of domestic production being compared withders of the Western manufacturers. The
analysis was based on technical data provided mufaaturers and on own research results. The
analysis being performed have revealed that pammedf the front-end loader of Polish
manufacturer does not differ from the standardsviges by the Western competitors,
and frequently, it surpasses them with its parareetsccording to the research study, the price for
the front-end loader of Polish manufacturer is &arage of 30% lower than prices of Western
loaders.

Key words: front-end loader, machinery stock, agriculturachiaery

INTRODUCTION

One of the main factors determining the competiéifadities of Polish agriculture is the use of
modern and economically viable production techni@egTechnological progress evokes the need
for constant machinery renewal, especially in comuiaé farms, which allows for sourcing
products of better quality [4]. Efficient machinewjithin the reach of farmers is one of the most
important factors ensuring effective and profitabjeeration of agricultural production. The quality
of technical facilities and modernity of owned puctlon means is the economic development-
based differentiator for farming. The developmeragricultural technology is conditioned by both,
the needs of agricultural holdings and capabiliteestheir implementation [3, 6]. It should be bear
in mind that farming machinery form a group of teidal facilities, which -in terms of usage- are
clearly distinguishable from others. This puts nuos requirements in terms of their durability,
quality, operational and technical parametersciefficy, reliability, and ergonomics of use, whish i
stemmed mainly from characteristics of agricultymaiduction [5].

The level of income in agriculture is insufficietat maintain machinery at a satisfactory level
of modernity and technical efficiency conditioningcupational health and safety. Average farm
surface area is enlarging; small farms are beiptaced by larger ones, and therefore, there arises
the urgency to invest in more and more efficientiiaery. Farms with low economic threshold are
forced to purchase second-hand machinery. Thissldadncreased costs for operating these
machines due to the need of maintaining costlyirefa order to restore their technical efficiency
[2, 6, and 7].

Market information on agricultural machines do deliver sufficient knowledge that allows
undertaking right investment decisions by farmérgroper decisions endanger financial losses to
agricultural holdings and limit their further despment [1]. Farm owners believe that machinery of
Polish manufactures are of questionable quality, therefore they prefer to buy used machines of
western production, rather than new machinery predun Poland. Since the Polish accession to
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the European Union, farmers can use the co-fingndiom the European Union funds for
purchasing machinery within the frame of the comragricultural policy. As a result of this, the
problem on undertaking the decision of buying seelsand machine or a new one is often solved.
However, there arises the issue of choosing betweenew machines of domestic whether western
manufacturer. The price differences between thésP@roduction machines, and those made in
Western Europe reach as much as several tensagdmer

Front-end loaders are of great importance for agitical holdings, which are the retrofitting to
agricultural tractors. On the one hand, they feat#i efficient performance of agricultural treattsen
strictly related with loading, unloading and reloggoperations without the necessity to purchase
expensive self-propelled loaders; and on the otmend, they do not restrict the tractor’s
performance. Devices of front-end loaders thatcareently available on the market allow for their
quick assembly and disassembly from the tractor.

RESEARCH OBJECTIVE, SCOPE AND METHODOLOGY

As it was indicated in the introduction sectiontlod paper, reasonably suited machinery stock
in terms of quantity and quality constitutes a motonsiderable role in production processes.
Appropriate decisions related to the purchase othim&ry create possibilities of using cost-
effective technologies, and this contributes taotihg higher yields with increased quality.

The objective of this study was to compare frord-eloaders being manufactured
by key Western producers and loaders of domestdymtion. Loaders with similar technical
and working characteristic were subject of the aede studies and analysis. As a reference
parameter was adopted the lifting ability to theck®t pivot point. All of the above-mentioned
loaders have been oscillating at 400 cm.

Scope of the research work included analysis dfrtieal parameters of selected front-end
loaders in accordance with the data presented diy thanufacturers. The main criteria that were
compared are: lifting height, maximum lifting cajigcwith boom being down and raised
to its maximum height. The bucket pivot point haet appointed as a measuring point. Such
parameters as: loader weight, picking up angldatground, and the unloading angle with boom
raised to its maximum height were analysed, as.Ville to the fact that front-end loaders are
mounted directly on agricultural tractors, therteonfarises the need of quick-mount boom in order
to perform certain agricultural treatments. In lert part of the research work, a comparison of
measurements of time required for assembly andsksably of the boom was carried out. Loaders
vary from one another in price, therefore, basedirdarmation from dealers of agricultural
machinery operating in the Wielkopolska region, @nparison of loaders’ prices were also
analysed.

In the study were omitted names of manufacturets randels of the analysed loaders. The
loader manufactured in Poland was further markedloasler E, while loaders of Western
manufacturers were analogically described as loAdkraderB, loaderC, and loadeD.

RESEARCH RESULTS AND ANALYSIS

Five models of front-end loaders were given undealysis in terms of their technical
and working parameters, based on publicly availatdta. The first criterion was the maximum
lifting height to the axis of bucket pivot. As i be seen in Figure 1, all loaders are operating
at around 4 m. The leading position in this fieldhvthe value of 4.14 m was taken up by the loader
E, being manufactured in Poland.
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Fig. 1. Maximum lifting height of bucket pivot pain front-end loaders

Subsequent parameter being analysed was the maxliftung capacity with boom down at
the bucket pivot point. As it can be determinedhfr&igure 2, the best among all of the devices
turned out to be the loader with lifting capacity of 2520 kg. Then, loadeEsandC followed the
position on the list. The lowest lifting capacitylues, amounting 2200 kg and 2190 kg were
characteristic for the loadefsandB, respectively.
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Fig. 2. Front-end loader lifting capacity at minimuneight
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The next analysed parameter was the maximum diftapacity with the boom raised
to the bucket pivot point. Flagship position ocaploaders A and B. Their lifting capacity values
are the same as in the case of boom being lowaretithey are 2200 kg and 2190 kg, respectively.
Other of the analysed loaders have lower liftingasaties with boom raised. The biggest variation
was observed in the front-end loader B, where #ygacity decreased to the amount of 1768 kg.
Detailed data is shown in Figure 3.
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Fig. 3. Front-end loader lifting capacity at maximbheight

Another parameter is the angle of picking up matdrom the ground level, which according
to the manufacturer should have a relatively higlue, while this implies that the charging process
runs smoothly. The highest value of the angle okipg up the material (Spobtained the loadds.
The next on the list with the value of5@as the loadelE manufactured in Poland, while the lowest
value received the loadEx. Detailed parameters are defined in Figure 4.

63,5

M LoaderA W loaderB W LoaderC MLoaderD W LoaderE

Fig. 4. Material loading angle of front-end loaders
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A key operating parameter for front-end loadershis angle at maximum height during
unloading. According to the technical data, thehkigthe parameter is, the more efficacious
is the unloading of the loaded loader. As it candetermined in Figure 5, on forehead position
is emerged the loader E by Polish manufactureringathe angle of 660. The lowest values of 550
are presented by loaders A, B, and D.

M Loader A WM loaderB M lLoaderC M LoaderD M LoaderE

Fig. 5. The angle at maximum height during unloading imfrend loaders

Forthcoming parameter is the loader mass, whidthrectly related to sufficient strength of
the superstructure and stability of the design.relets being most exposed to overloading due
to continuous changes in boom positioning are caspf the loader, which are rigidly fixed to the
tractor. Front-end loaders should be made of higdlity steel; on the one hand — it allows reducing
the weight of the loader, and on the other handleads to achieving proper strength parameters.
As it can be seen in Figure 5, weight of the aredylsaders ranges between 535 and 620 kg.
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Fig. 6. Mass of front-end loaders
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Fig. 7. Assembly time of front-end loader

Subsequent stage of the research work was theatiaigsis for mounting and dismounting the
boom in front-end loaders. The results indicateraye time measures taken in three trials. Each of
the tested front-end loaders was equipped in teegyof quick-mount/dismount of hydraulic lines.
The measures were performed in five various famaated in the Wielkopolska Voivodeship. As
Figures 7 and 8 demonstrate, the shortest timaseembling and disassembling the boom in the
tractor was received by the loader B.

The longest time required for mounting and dismmgntthe boom in the tractor
is characterized by the Poland’s manufactured lo&gehese values are twice or even sometimes
three times as high as in case of other analysatets.

The final parameter being analysed, which is oftd®y one, when selecting a machine, is
the price of the loaders. Net price of each loddsting similar equipment was determined based on
information obtained from three independent deadgesating in the Wielkopolska region, and the
obtained results -as the arithmetic mean - are showigure 9.
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Fig. 8.Front-end loader disassembling time
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The loaderE being manufactured in Poland had the lowest neepmaintained at the level
of 21.000PLN, which costed less by approx. 11.100! Rin net value) then the most expensive
one.
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Fig. 9.Price of front-end loaders

CONCLUSIONS

The performed research and carried out extensiglysis of the results allow to formulate

the following conclusions:

1. Front-end loader of Polish manufacturer is charamd by good technical
and operating parameters and it can successfufhpete with machinery of Western
manufacturers.

2. The time needed for assembling and disassemblibgom in the front-end loader
manufactured in Poland is the longest, and it imiwaaused by the boom coupler
design.

3. The price for the front-end loader manufacturedaliyolish company is 30% lower.
This difference empowers to equip the loader wittittonal operating means.
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THE SUBJECTS OF THE SWEDISH NATIONAL BANK 'S PRIZE IN
ECONOMIC SCIENCES IN MEMORY OF ALFRED NOBEL
FROM 1969 TO 2015

Abstract: The aim of this article was to use the data m titles justifying Nobel Prizes in
Economic Sciences to present the development afagoic sciences from 1969 to 2015. These
titles are an ideal research material to show séndhe development of economics resulting from
the accomplishments of economists all over the dvdtlowever, this development could not have
been deliberately coordinated during that perioder&fore, it is justified to use the term ‘drift’,
which combines controlled development and inefttze article presents the essence of funding the
Nobel Prize in Economic Sciences and the contrie®isarouses. The key words and phrases were
used to present the drift in the development ofieatic sciences during the period of awarding this
distinction.

Key words: Alfred Nobel, Swedish National Bank, Royal Swedisbtademy of Sciences,
economic sciences, Nobel Prize in Economic Scierleeseates of the Nobel Prize in Economic
Sciences, drift of key words and phrases, developwietheory of economics

INTRODUCTION

For an economist the Swedish National Bank's Priz&conomic Sciences in Memory of
Alfred Nobel is the most prestigious distinctionsfudy of the subjects of scientific considerations
and the results of research published by lauredHt#dse Nobel Prize in Economic Sciences, which
are listed in the justification of the prize by tReyal Swedish Academy of Sciences, gives major
economic issues a new perspective. Undoubtedly, albtauthors of the most important
accomplishments in economic sciences have beangligghed with this prize, but laureates of the
Nobel Prize in Economic Sciences are outstandirsgarhers — economists who are usually
pioneers in their specialisation, who contributetite development of economy and are widely
popular.

This article describes the circumstances of fundiregNobel Prize in Economic Sciences. The
appendix lists the laureates from 1969 to 2013uding the citizenship and research area for which
the Prize was awarded. The article analyses thaageitizenship of all the laureates of the Nobel
Prize in Economic Sciences from 1969 to 2015.

The article also discusses the method of awardiegRrize as well as the controversies it
arouses. It presents the official name of the Ndbte in Economic Sciences, which has not
changed ever since it was established.

In order to characterise the areas of economicneeg in which the prize was awarded
between 1969 and 2015 (the period during which Nlodel Prize in Economic Sciences was
awarded) an analysis of the development drift basekley words and phrases was used.

CONTROVERSY AROUND THE NOBEL PRIZE IN ECONOMIC SCIE NCES

The Nobel Prize is a distinction known all over tierld. It is awarded for outstanding
accomplishments in physics, chemistry, physiologynedicine, literature and peace. The prize is
awarded for scientific merits for communities andnkind. It was established by the will of Alfred
Nobel, the inventor of dynamite. However, Nobel dat establish the prize in economic sciences.

28 poznai University of Life Sciences, Department of Magkd Marketing, ul. Wojska Polskiego 28, 60-637 Rézn
Poland
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In fact, the Nobel Prize in Economic Sciences isdd by the Bank of Sweden. Its full name is
‘The Swedish National Bank's Prize in Economic 8cés in Memory of Alfred Nobel'. It was
established in 1968 to commemorate the"™@fniversary of the establishment of the Swedish
National Bank [Tarnowska 2001]. It is a problenptovide the official name of the prize as there
were numerous legal perturbations related witheitd name. Table 1 lists the official names of the
prize in its nearly 50-year history.

The laureate of the Nobel Prize in Economic Scisnis@lected by the Nobel Committee, i.e. a
group of professors of economics of the Royal Ssledicademy of Sciences. The Nobel Prize
laureates receive the award from the King of Swedieing the ceremony which is held on 10
December every year, which marks the anniversalfoéd Nobel's death. During the ceremony
the laureates of the Nobel Prize in physics, chewmiphysiology or medicine, literature and the
Nobel Peace Prize all receive the awards [Matkow81]. In other words, on 10 December the
King of Sweden hands both Nobel Prizes and thesRmiZconomic Sciences in Memory of Alfred
Nobel.

In 2015 the prize funded by the Swedish NationailBaas worth 8 million Swedish crowns,
i.e. more than 860,000 euros. The Nobel medal Eackate in Economic Sciences receives with a
diploma was designed by a Swedish artist and smul@unvor Svensson-Lundgvist. The name of
the laureate in Economic Sciences is engraved @edie of the obverse of the medal. The reverse
shows the North Star and the logo of the Royal $stedcademy of Sciences with the inscription
in Swedish ‘Kungliga Vetenskapsakademien’ arouraldtige of the medal. The front of the medal
shows the face of Alfred Nobel. Around the uppegeeds the inscription ‘Sveriges Riksbanktill
Alfred Nobel Minne 1968'. The lower half shows tbessed horns of the abundance bank — see
Fig. 1. [http://www.nobelprize.org].

Fig. 1. The Nobel medal for Economic Sciences

Source: The Medal for the Swedish National BankizeRn Economic Sciences in Memory of Alfred Nobel
Nobelprize.org.http://www.nobelprize.org/nobel_ps&conomic-sciences/medal.html

Alfred Nobel did not establish a prize for econamisThe prize is not paid from the Nobel
Prize funds. The establishment of the prize stiluges controversy. Peter Nobel, who is Alfred
Nobel’s great-grandson and a human rights deferudgects to the prize. In his opinion, the name
of the prize abuses their family name in view @& fhct that no member of his family intended to
establish a prize in economic sciences [GertcheV/1ROAlfred Nobel's will to award prizes
concerned inventions and discoveries, from whiclmkimad benefited most. It referred to practical
discoveries rather than theoretical consideratiofisis allegation made the Nobel Prize in
economics in a way ‘unofficial’, because laureateseive the prize in memory of Alfred Nobel
rather than the Nobel Prize, contrary to the geragmion. At present the full name of the prize is
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‘The Swedish National Bank's Prize in Economic 8cés in Memory of Alfred Nobel’ [Michalski
2015]. The rules of awarding the Nobel Prize inrexnics are the same as in the other branches.
The prize of the Swedish National Bank aroused ewere controversies when it was awarded.
Economists commonly thought that the prize was nossed to create laureates’ image and
develop their political and scientific career. Thitieories had strong impact on governments and
communities but they had no practical influencel@economy [Jasski 2016].

Table 1. History of the official names of the NoBeize in Economic Sciences.

Period Name

1969-1970 Prize in Economic Science Dedicated to the MembAlfoed Nobel

1971 Prize in Economic Science

1972 Bank of SwedenPrize in Economic Science in Menfolfred Nobel

1973-1975 Prize in Economic Science in Memory of Alfred Nobel

1976-1977 i 1983 Prize in EconomicSciences in Memory of Alfred Nobel

1978-1981 i 1984-1990 Alfred Nobel MemorialPrize in EconomicSciences

1982 Alfred Nobel MemorialPrize in Economic Science

1991 Sveriges Riksbank (Bank of Sweden) Prize in EcanBoiénces in Memory
ofAlfred Nobel

1992-2005 Bank of SwedenPrize in EconomicSciences in Menidgkifred Nobel

since 2006 The Sveriges Riksbank Prize in Economic Sciencédemmory of Alfred
Nobel

Source: Klobukowska 2013 [after J. Misala 2011]; wuwwobelprize.org.

The official name of the Nobel Prize in Economic ieBces in Swedish is
‘Sverigesriksbankspris i ekonomiskvetenskaptill rétf Nobelsminne’ (The Swedish National
Bank's Prize in Economic Sciences in Memory of édfiNobel) [The Committee for the Prize in
Economic Sciences in Memory of Alfred Nobel: Congtion, great and small, 2015]. The phrase
‘in Memory of Alfred Nobel’ makes the prize retats individual character. Since the establishment
of the prize its English translations have charnggderal times, as can be seen in Table 1. However,
the phrase ‘economic science’ or ‘economic scierttas been used repeatedly. This means that the
Nobel Committee distinguishes achievements in eeunisciences rather than economics. Thus,
the research area scientists can represent is dr@aml the prize is awarded to laureates with
accomplishments not only in economics but als@iated sciences [Klobukowska 2013].

Apart from that, laureates’ scientific findings eft combine economics, mathematics,
psychology and sociology. As far as laureates’ atioo and research methods are concerned, they
have often crossed the boundaries of economids imarrow sense [Jaski 2016].

STATUS QUO

So far the Nobel Prize in Economic Sciences has beearded 47 times to 76 laureates. The
prize has been awarded to one laureate 24 timéwpttaureates — 17 times and to three laureates —
6 times.

No Poles have been awarded the prize. The prizefirgaawarded in 1969 to two scientists:
Jan Tinbergen from the Netherlands and Ragnar lFfistm Norway for having developed and
applied dynamic models for the analysis of econgonaresses. The first and only woman laureate
was Elinor Ostrom, who received the prize in 2009 lier analysis of economic aspects of
governance. In 2014 the prize was awarded to acRreconomist Jean Tirole from the University
of Toulouse for his analysis of market power andutation. In his studies he explained how
governments could control the activity of large @amies dominating the market
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[http://www.nobelprize.org]. In 2015 the prize waswarded to Angus Deaton for his
accomplishments in consumption economics and asatfshe causes of poverty and welfare. In
his work he concentrated on three key issues, h@n consumers divide their expenditures for
various goods, which part of people’s income imspad which is saved and what the best method
of measuring and analysing welfare and povertyTise[ Committee for the Prize in Economic
Sciences in Memory of Alfred Nobel: Consumptiony@ady and Welfare, 2015].

The average age of all laureates of the Nobel RniZ&conomic Sciences between 1969 and
2015 was 67. The youngest laureate was KennetlrdwAwho was 51 when he received the prize
in 1972. The oldest laureate was Leonid Hurwiczowias 90 when he received the prize in 2007
[http://lwww.nobelprize.org].

In the beginning there was balanced competitiomvden European and American scientists.
However, if we analyse the percentage of lauremtesrding to their country of origin (Fig. 2), we
can see a vast majority of Americans, i.e. 68.42%lldaureates. British laureates are runners-up
(9.21%). Other laureates came from Norway, Frar®eeden, Israel, Canada, Cyprus, India,
Austria, Germany, the Netherlands and the formetebdJnion. A certain kind of doubt also arises
— perhaps the predominance of American and Britisiheates results from the marginalisation of
accomplishments of non-English speaking scientists.

Swedern,  Soviet
283 Union;

Israel, 2.63 5

Cyprus;
132

France;\- 3

283

Fig. 2. The percentage of laureates of the NolieeRn Economic Sciences by citizenship between
1969 and 2015.

Source: Compiled by the authors.

THE DEVELOPMENT OF ECONOMICS ACCORDING TO TITLES JU STIFYING
NOBEL PRIZES IN ECONOMIC SCIENCES

Justification is an important element in the pragedf awarding the Nobel Prize in Economic
Sciences. The list of titles justifying awardingethlobel Prize in Economic Sciences is an ideal
material for researching world tendencies in thevettjmment of economic sciences. The
justifications enable analysis of key words andagbks indicating the most important areas of
development of economics in the opinion of the MolTommittee. It is an important
methodological axiom whether the development crsme is a deliberate man-controlled process or
a sum of random movements or the resultant of thseprocesses. This question is justified,
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because there are hundreds of thousands of resemrcbnducting studies in different fields of
science and so far it has been impossible to coatelithe range of these studies. Within a short
time span and subject concentration a researchgrbmaonvinced that they have total control of
development trends in the research area. Howeverjonger time perspective and wide research
area this belief is usually unjustified and indivédl researchers have minimal influence on long-
term development trends. The term ‘drift’ is a galhastration of the process of development of
economics, because it is the resultant of man-othetr development processes in science and a
strong inertial development trend generated by medation of individual researchers’
accomplishments. The list of titles justifying thearding of the Nobel Prize in Economic Sciences
enables description and assessment of the develdphe@conomics in the context of individual
achievements of the world’s best economists.

The drift in the development of economic scienaas lse analysed by means of key words and
phrases. The drift shows that in history some keydw appeared earlier and later they disappeared
or they were used less frequently as the developwiescience progressed. They were replaced
with other words illustrating the current statusdn the development of science. The analysis of
the development drift in economic sciences consiftisvo parts. In the first part key words and
phrases are assigned to a subject. In the othérthpadrift is determined. Axis X indicates the
passage of years; axis Y indicates key words amdspk. Fig. 3a, 3b show the analysis of the drift
between 1969 and 2015.

Consolidation of the drift consists in assigning tight key words and phrases on axis Y to
dates on axis X. In this way the drift is indicatg@phically by points representing key words and
phrases and time. The analysis enabled identificatf 64 key words and phrases in the
justification titles. They show that economists ev@articularly interested in market, especially in
market regulations, market power, market theorficieht use of resources in the market, structures
of market functioning, designing economic and mankeechanisms, methods of entering and
exiting the market, making economic and politicatidions as well as in incentives influencing
decisions about the market under asymmetric infGomaThe laureates were also interested in the
following issues: rationality of behaviours, econonequilibrium, analysis of interdependence
between economic, social and institutional phenanetonomic growth and development in
developing countries, including economic fluctuatip labour market, welfare and consumption.
The analysis also revealed that the laureates otrated on financial markets, price analysis, fisca
and monetary policies, currency exchange rateg)sai@ion costs, property rights, optimal
allocation of resources, monetary theory, gamerthaad international trade theory. Apart from
that, the Nobel Committee awarded economists istede in econometrics, time series with
common trends, methods of analysing selective ssnpuliscrete choices, quantitative methods,
theory of probability, dynamic models and econoinetnodels used in attempts to explain
economic changes.

In the early years of awarding the Nobel Prize dofomic Sciences the distinguished subjects
were related with economic growth and developmeatial and economic structure, including
developing countries and approach to technologlgeQprize-winning subjects included analyses of
financial markets and their relations with monewisg and decisions about expenditures,
employment, production and prices. Issues concgreiconomic and political decisions were
awarded both in the early and late years. In thddhai years of the Nobel Prize in Economic
Sciences the awarded subjects were microeconoralgsas of human interactions and behaviours,
which involved the use of psychological tests inreamics. So far the issues of consumption and
welfare have been distinguished a few times atlgirtime intervals.
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market regulations
market power
prices of assets
market designing
stable allocation
decision-making in macroeconomics
labour market
designing market mechanisms
intertemporal dependences in politics
dynamic macroeconomics
economic analysis of time series
economic analysis of management
asymmetric information
selective attempts
discrete choices
currency exchange rates
fiscal and monetary policy
value of derivative instruments
economic theory of incentives
rational expectations hypothesis
games theory
economic and institutional changes
human being vs economics
transaction costs
property law
financial economics theory
probability theory
parallel economic structures
theory of markets
efficient use of resources
innovative approach to technology
money saving
empirical economic analysis
national accounts
general equilibrium
theory of economics
functioning of market
industrial structures
public regulations
prices
production
financial analysis
expenditures
econometric models
economic fluctuations X
economic policy X
economic development
developing countries X
decision-making X
international trade
international capital flow X
consumption X
stabilisation policy X
optimal allocation of resources X
theory of money
dependence of economic, social and X
institutional phenomena
economic fluctuations X
economic equilibrium
welfare theory X
development process X
economic and social structures
economic growth
static and dynamic theory of economics
dynamic models
Key words and phrases axis
Time axis
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Fig. 3a. The drift of key words and phrases inghigjects of the Nobel Prize in Economic Sciences
between 1969 and1992.

Source: Compiled by the authors.
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Fig. 3b. The drift of key words and phrases ingbbjects of the Nobel Prize in Economic Sciences
between 1993 and 2015.

Source: Compiled by the authors.
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Periodically, the most frequently awarded issuesevikose related with the economic theory
of incentives under asymmetric information in tharket, market power and market regulations,
efficient use of resources, the theory of stablecation and practice of designing economic
mechanisms in the market.

Interestingly, two years after the economic crisi2008 the subject of labour market was
distinguished. In the following years the prize wasarded for market regulations, economic
mechanisms in the market, efficient use of resauerel the theory of welfare and consumption.
This means that the Noble Committee carefully oleseicurrent economic phenomena and takes
them into consideration to select laureates ofNlbel Prize in Economic Sciences when their
scientific accomplishments are related with theseés.

SUMMARY

The article characterises and analyses the Swaldisbnal Bank's Prize in Economic Sciences
in Memory of Alfred Nobel. It was established tonmmemorate the 3@Danniversary of the
establishment of the Swedish National Bank and iawarded in memory of Alfred Nobel. The
analysis revealed that since the establishmerteoPtize it has aroused controversy. American and
British scientists have most often been awardedPtiee. One of the most important achievements
of this article was the analysis of the developmaheconomic sciences based on the titles of
justifications given by the Nobel Committee. Thetbry of titles justifying the Nobel Prize in
Economic Sciences enable assessment of the dtifeidevelopment of economics in the context of
individual achievements of the world’s best ecorgimiThe analysis of the drift in the development
of economics based on key words and phrases catirthe thesis that the Nobel Committee
appreciated scientific works discussing currentnecoic problems and the Nobel Prize in
Economic Sciences is awarded for particular coutiglm to research on the development of
economy.
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ORGANIC FARMING - HEALTHY FOOD AND WORK SATISFACTION BASED
ON A FARM LOCATED IN THE VILLAGE OF SOBIEN IN OPOCZNO COUNTY

Abstract: Production of healthy food is currently an impatt#éopic of economic and social
development. People pay growing attention to natriand food quality, recognizing their impact
on health. Organic farming has experienced a sggmf growth as a result of this growing demand
of modern consumers, who appreciate the benefiteealthy foods. Organic production is carried
out on both small and large farms. There are a earabformal requirements to be addressed by
farmers in order to receive the appropriate cedtt and be able to use farming subsidies. This
study examined an organic farm located in villag&obien (Opoczno County) and described its
situation in the light of some of its features. Arding to the owners, the results of organic fagnin
have been pleasing, bringing satisfaction from rgama the land in a natural way, while
maintaining a high level of biodiversity.

Keywords: organic food, organic farm, organic farming, Agrivironmental Program

INTRODUCTION

Healthy food is directly related to safety, whisha multi-faceted issue. Among other things,
social, economic and ecological (environmentalgsatan be included, each having both local and
regional levels. The state is obliged to providecitizens with the conditions for a better lifean
healthy environment, that should be protected, iditing processes of sustainable development.
Caring for the environment is the duty of everyzeih, however this concept especially applies to
people living in rural areas, which produce fooatthis then consumed by the whole society.
Farmers, through the use of appropriate agricdlttgatments, have a direct impact on the state and
quality of the environment. The most environmentalafe system is organic farmingdrganic
production is an overall system of farm managenamt food production that combines best
environmental practices, a high degree of biodiigrgrotection of natural resources, application
of high animal welfare standards and the methogbraiduction of certain consumers preferring
products produced using natural substances andrabhfprocesses[The report on the state of ...
2015, p.10]. Sustainable management of agricultarad while protecting the natural environment
prevents the degradation of water and soil [Augusl+Kram in 2012]. Crop rotation, among other
things, is used in order to increase biologicaivitgtand soil fertility. It is a systematic appra
based on planning a proper succession for eackeatrep plant. Everything must be adapted to the
climate, soil and economic conditions. This techeiccoupled with appropriate agrotechnical
treatments leads to establishing optimum conditfonshe development and growth of crops while
combining the environmental, socio-economic, elkresthetic and health benefits [Luczka-
Bakuta, 2007]. Organic products, although more agpe, have a higher nutritional value and taste
better. According to the research by various agtid@aling with this issue, there is a problem with
the sale of organic products. This is mostly dutheofact that the development of the organic food
market was not as rapid as the development ofridjeenéc farming. Therefore, the market of organic
food and its distribution are still in the earlyages of development [Smoluk-Sikorska, tuczka
2014].

The aim of the article is to present the structame functioning of an organic farm in the
village of Sobi&, and to attempt to find an answer whether theesysif ecological management

2 Master Annaswigtek, , PhD student at the Institute of Geograplay, Kochanowski University, Streggromskiego 5, 25-
369 Kielce, anna.teresa.wojtunik@wp.pl
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will ensure the continued development of the faField studies and direct interviews with the
owner and her family have been used as researdiod®et

ORGANIC FARMING IN THE LODZ REGION AND POLAND

According to the report prepared for the Chief bdprate of Trade Quality of Food and
Agriculture Products [status report ... 2015 p.4iffe Polish accession to the European Union the
number of organic agricultural producers in Polaad increased over 9 years, while being able to
maintain high geographical diversity. In 2004, thenber of farms amounted to only 3.760 [Report
on ... 2005] while in 2013, it's number has incegamore than sevenfold (27,093). At the end of
2014, the trend reversed. For the first time sith@e accession, the number of organic farms has
decreased (by 6.1%). This was accompanied by aedserin the total area of agricultural land
where organic farming practices have been impleetenThe number of ecological processing
centers, however, increased by 18.9%. The tota afeorganic farmland in Poland amounts to
657,902.06 hectares. Most such farms are locat@@démodnio-Pomorskie, Warminsko-Mazurskie
and Podlaskie voivodships.

In the Lodz region, overall national trends carobserved. Firstly, reduction in the number of
organic producers from 550 in 2013 to 544 in 201L4% decrease). Secondly, more significantly,
the number of organic processing plants increagelbDb% at the end of 2014. There were 34 in the
whole voivodship. The total area of organic farndlam the voivodship has increased to 11,228.87
ha by the end of 2014. Size structure of the omtarims is dominated by farms with an area of 10-
20 hectares (29.1%) and 5-10 hectares (25.2%) [[Repdhe state ... 2015 s.36,56].

In terms of the production and labelling of orgapi®ducts EU countries apply Council
Regulation (EC) No 834/2007 of 28 June 2007, wiiile national legal regulation is the Act on
organic farming of 25 June 2009, together with Mieister of Agriculture and Rural Development
regulations [Report on the state ... 2015]. Envinental policy applies to the rules of production,
labelling, fair competition, protection and contrdhe market of organic products has gained a lot
of trust and support. Organic farmers are suppoligdthe national and EU subsidies. New
conditions and challenges are transforming farnms entrepreneurs, including the owner of the
described organic farm.

ORGANIC FARM IN THE VILLAGE OF SOBIE N

Described farm is situated in the village of Sdbiadministratively forming part of the
Opoczno county. It is an area dominated by agncaltactivity. Agricultural land area of the
county is 63,503 ha, of which: 47 939 ha is ardhled, 578 hectares are orchards, 10,571 ha
grassland and 4,415 ha pastures. At the end of, 2@ 802 farms existed, with an average area of
4.67 ha [Protection Program ... 2012]. The examiiagch is one of 31 organic farms operating in
the county that has received money under MeasuteAgti-environmental Programme - Package 2
Organic farming (RDP 2007-2013), awarding total amtoof 1,276,434.84 zi, of which 1.02
million zt came from EU funds.

In terms of physical and geographical aspectsedestea is located across two subprovinces:
Malopolska Upland and Mazowiecko-Podlaska Uplankis Thas influenced its transient climate.
Lodz (X) district agro-climate, which includes ttest area is characterized by light precipitation
from 550 to 600 mm / year. The length of the grayseason comes to 217 days. A couple
characteristic features are light podzols and lafierestation. The climate is cooler and more
humid, which is favorable to agricultural crops f@iaski 1951]. It is worth noting that different
conditions occur, for example, in a forest clear{imgcroclimate), or within a cultivated field
(phytoclimate) [Bac et al., 1993]. This has a diiegact on the vegetation and its root zone.

These are areas with favorable soil conditionsiethie here a complex of good wheat, very
good, good and weak rye. The area is dominatedghy podzolic and pseudopodzolic soils; there
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are also fertile alluvial and silty-marsh soils(Fib). Diversity of soil types provides optimal
growing conditions for the most and the least datiranplants. Crops are adapted to soil fertility
and production capacity. Agricultural suitability soils plays an important role in organic farming.
Among the quality classes VI and V are dominati@tass IV b also has a significant share, which
largely depends on the weather conditions [Praiadérogram ..., 2012]. Occurring here complexes
of agricultural suitability of soils according too®wiej [1992] are areas optimal for growing
brassicas (complex 2 - requires high humidity, éf@ne depends on the climate) and beets (complex
3 - soil not very concise, with the correct relatibip air-water) and carrots (complex 5 and 6 - the
smallest soil requirements, light soils with goaatmeability and humidity).

Organic farm in Sobien is a family farm that incsdfive people: two working on the farm,
one, year-old child, and two people receiving pemsiThe owner is a graduate of the agricultural
college - SGGW in Warsaw who also completed podigate studies. She tries to transfer the
acquired knowledge into practical action and exmdithat her agricultural education and family
traditions determined the ecological specializatadnthe farm. The farm takes vacationers and
provides them with farm fresh food.

This approach represents true "authentic farm" mepee, combining ecological approach in
various aspects of its operation.

Legenda

KOMPLEKSY ROLNICZEJ RODZAJE | GATUNKI GLEB
PRZYDATNOSCI GLEB 5] piasid kutne

B2l xompleks pszenny dobry piw | gleby pylowe

B kompleks 2ytni bardzo dobry gl gleby lekkie

| 5§ | kompleks Zytni dobry

6 |} loks 2ytni skaby ZNAKI DODATKOWE

B u2yki zielone logowe /g  wpodiou ralega glina
3z | uzytki zielone bagienne | pobagienne [] Granice gmin
“uS- lasy /\/ Orogi

TYPY | PODTYPY GLEB
A | Gleby bielicowe | pseudobielicowe

E Gleby mulowo-bagienne
F Mady

Fig. 1. Soil and agriculture map of Biataczéw prm&. Source: Own calculations based on data
from IUNG.
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Fig. 2. The structure of land use in the studiethféown development).

The farm includes 75 hectares (including 32.5 hafasésts, which are not eligible for
subsidies). The remaining 42.50 ha consist of: larknd (17.75 ha), orchards (0.75 ha), fallow
land (11 ha), meadows (6 ha) and pastures (7 h&)oWner believes that farm size is still too small
and insufficient. If there is such a possibilitietfarm will be expanded through the purchase of
land (spatial concentration). The farm includespaBcels, ranging in size from 0.5 to 11 hectares
each, which were previously consolidated (orgaiopal and economic concentration) [Klepacki
1998]. The size of this farm exceeds the average ai an organic farm both in the Lodz region
(19.13 ha), and in Poland (25.50 ha) (Fig. 2).

The farm is located in the middle of the forest(Ri) with a paved forest road leading up to it.
The closest neighbors are located about one kilemaatay. Peace, quiet and unpolluted air create
an undisturbed feeling of balance with nature. Rke@rhood assistance is required to run the farm.
80% of Sobien residents depend on farm work, aadrarst helpful during seasonal work, mostly
during harvest time. Besides breeding cattle aegéghthe farm has an apiary and fish ponds. Plants
grown are mainly cereals (only from their own gjairuit and vegetables - apples, pears (0.51 ha).
More fertile soil is seeded with wheat (1.45 harléy (0.94 ha) and triticale (1 ha), while less
fertile soils with rye (4.98 ha) and oats (3.76.H&)r the purpose of cultivating bees, buckwheat
(1.49 ha) is also seeded, pollinated by bees ttoalyge tasty and healthy honey. One bee family is
able to produce (with appropriate conditions) alddutiters of honey per year, harvested twice - in
late spring and autumn. It is harvested with a damkwhich is already part of the farm's equipment.
Sowing of vegetables (carrot, parsley, beets, sstrbot, pumpkins, squash, tomatoes, cucumbers)
on the surface of 1.37 ha occurs in early sprirg. (). In case of too little rain during the growi
season self irrigation is required. Crops are stdrethe basement and serve the needs of its
residents and visitors.
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Pic.1. Village of Sobien location in the forestdanape

Source: http://www.geoportal.gov.pl/

Additionally, the farm offers additional activities form of agrotourism. Tourists from all
over Poland come here to stay, among them regdtaesfarm serves meals prepared with organic
products, however it also has a separate kitcheichwhllows visitors to prepare their own, if
necessary. About 20 tourists are admitted in thiingmand summer, with a break for the harvest.
The farm has a water supply, but no sewage system.

Since 2004 the farm has been supported by the Bbeifiorm of; direct payments, LFA and
agri-environmental program. Availability of thesesources, personal and farm development, as
well as economic considerations has prompted theeoto draw on them. In their acquisition, the
owner has initially benefited from consulting ODRunicipalities, agricultural organizations, and
the press. In the near future the owner intendsctpuire another new farm equipment. These and
similar investments are funded by both subsidiesawn funds. EU aid allows farmers to carry out
larger scale projects. Agricultural activity is fitable, and therefore will continue in the near
future.

B wheat 3% 8%

Oryc

m barley

oat
triticale

B pulses of mixtures of cereals

B huckwheat

3 other crops

@ plantation of fruit trees and shrubs

Dig. 3. Crop structure in the farm (own development
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The farm switched to organic production in 2005e Térm has always been organic, however
this needed to be formally confirmed. Parental supporomotion of ecology at the university,
economic reasons (subsidies), environmental awaserses well as favorable natural conditions
(location surrounded by forest) were all supportiegsons in favor of organic certification that now
covers the entire farm (without wooded areas). Gigproducts produced by the farm are: cereals
used for their feed and straw, honey, eggs, mitklarestock. Only natural fertilizers are usedhe t
production, including liquid manure or mineral (B Every year in the period between harvests,
the farm is controlled by the Agency for Restruictgrand Modernisation of Agriculture, Quality
Inspection of Food and Agriculture and Food andgganic farming certification agency. Animal
welfare is subject to control, as well as soil sksm@re taken to check if they contain any banned
compounds.

While examining the farm it is worth paying attemtito its economic size, that is viability,
expressed in the ESU units (European Size Unitg Wdue of the ESU is created based on the
"Regional coefficients Standard Surplus Direct MB@000 "(SGM - Standard Gross Margin) for
the plant and animal products. " oivodeship qualified for the third agriculturalagro-region
Mazowsze and Podlasie. The calculations, whichreage in a spreadsheet, are based on the type of
business, i.e. crop production (ha) and livestohke farm has an ESU value of 8, 72, which
qualifies it as a household with an average ecoaadiaibility. in this new perspective, the RDP
2014-2020 factor ESU will be replaced with an irmdic SO.

Organic food is free of impurities, contains moligamins and minerals, less nitrates and
pesticide residues while conventionally grown pieidicontain substances harmful to the body that
are reflected by growing number of allergies, loyeeimmune system function and increased
number of diseases such as cancer.

Despite the high demands, workload and financitdbya associated with organic farming, the
farm's owner claims that she would not go to theveotional methods. She is also committed to
promoting organic farming methods among friends memjhbors. It is a difficult task, as many
farmers have preconceived ideas and nothing istaldbange them.

Working on an organic farm brings satisfaction gog Everything that is grown can be
consumed without having to worry about the quaditgl health of the products. "I know what | eat"
is an important rule. Additionally, knowing thatganic farming cannot harm people around, and is
beneficial to the environment, serves as a sigmifienotivator. The owner gladly recommends this
form of management to young, ambitious people whatwo change the environment, starting with
themselves.

Lack of sewage system is one the problems facatégrganic farm. They have pay to export
the waste in a tanker. It is tiring, uncomfortahtel expensive, especially in summer time. Another
reason for concern is the problem with selling aiggroducts. The farm has to constantly seek
new customers. There are no nearby places whereawsell the products. Local shops are not
interested in buying organic products, and if & dalmade, it is only at a price of conventional
products. People living in rural areas are notogatvinced by the benefits of organic food. Some
simply do not believe in them, others prefer to bhgaper vegetables. As the farmed area grows,
finding people to work can also be challenging.

SUMMARY

Organic farming can be considered as an attemptofo the ever progressive degradation of
the natural environment. To change this situatipegple must, first and foremost, change their
approach to nature from being focused on exploittngooperating. Running an organic farms is
not an easy feat. Despite publicizing these issnasiral areas there is still a belief that withthe
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use of chemical fertilizers nothing will grow. Mokmowledge, experience and love of nature is
needed to change this mindset.

Young, educated lady farmer from the village of i8athas reconciled these facts and for the
last 10 years has been a satisfied owner of amimrdarm. She understands and manages the farm
guided by both science and intuition, supporteckbgwledge she received from her parents and
some flexibility in adapting to nature. Developmshbuld rely on the support of good, not the fight
against evil. Development should be associated wegitnomic, ecological and aesthetic factors.
Human activity should be adapted to the natureraspectful of its laws.

So far, farmers do not fully exploit the possilp## of producing organically. Food produced
that way, as the owners of organic farms say, requbre time and work, but is healthier and better
quality, which is reflected by higher prices foogucts of this type. One can only appeal to the
farmers to take up the challenge to switch oveiir tbeoduction to organic as not everyone
understands this subject.

Conventionally-grown foods are full of chemicalsiddives, preservatives, sweeteners and
artificial flavors, impacting human health in a yeregative way. Due to lower prices, they arel stil
however purchased by the majority of consumerslthiea pesticide free, organic foods are still
undervalued. This situation will certainly change the better with increasing health consciousness
of consumers, who will impact an increase in thppby of organic products. The pressure of
health-conscious consumers and appropriate agmeallpolicy should change the attitude of
farmers' production and result in faster developméthe market for organic and healthy foods.
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FLEXIBLE MANUFACTURING SYSTEMS IN WOOD INDUSTRY
ENTERPRISES

Abstract: The paper discusses decisive factors for the damphtation of flexible
manufacturing systems in industrial enterprisese Dasic characteristics of flexible production
systems are presented, the functional structurthede systems is given and their organisational
forms are shown. Advantages and drawbacks of flexibanufacturing systems are discussed in
comparison to conventional manufacturing processes.

Key words: Flexible Manufacturing System, the functionalusture of a flexible production
system, organisational forms of FMS, wood industnterprises

INTRODUCTION

Wood industry enterprises, particularly furnitunetexprises, increasingly often face market
demand requiring final products to be manufactuiedsmall batches. At the same time,
commissioned orders suggest short execution tilieseover, the range of products is frequently
changed in successive orders. New varieties amd diptions as well as novel design solutions are
expected. Conventional production systems such ask wentres and production lines may
sometimes fail to meet such market needs. Forickdss/stems a barrier impossible to overcome is
most typically connected with their insufficienfiefency and inadequate profitability of production
or no profits generated in these systems, when imgrkn accordance with new market
requirements.

Highly efficient manufacturing systems applied tde] such as production lines, generate high
costs if types of products manufactured on thessslare often changed. Moreover, lines are usually
dedicated (Dedicated Manufacturing Lines — DML) dhd potential to produce various types of
products is limited to a narrow range, typicallfaaily of parts with a small humber of variants. A
primary advantage of production lines is conneatéti manufacturing identical parts in large or
very large batches. Each change in the assortraqoires changeovers of several and occasionally
all work stations constituting a production lineid time-consuming and thus also costly as a resul
of idle time of lines during changeovers, leadinghigh depreciation costs and labour costs not
covered by production to be sold. In turn, the otlipe of production systems, i.e. work centres, is
better adapted to manufacturing variable assorsraproducts, but the efficiency is too low. They
have too long production cycles in relation to tegquired delivery times of finished products.
Moreover, in these production units manufacturiagts of products are also too high in comparison
to market expectations.

Since the early 1960's competition has been growymamically, particularly between main
producers of complex machine industry products. Tharket has been increasingly more
complicated and next to low costs and high qualftproducts, prompt delivery has become a key
advantage, providing a marketing edge to win nestauers. A response to such challenges has
been connected with attempts to adapt novel maturfag solutions, first of all by leading
enterprises of the machine industry. They werengeffias flexible manufacturing systems (FMS).
FMS was called flexible or elastic, since it makegossible to manufacture various types of
products simultaneously on process equipment, vithgevolume of production may be regulated
according to the changing short-term demand. Filigyibof a system is made possible by
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automation and integration of all operations pemied in this system. The first such system, fully
automated, was patented in the USA in 1965 by TWétlamson [Khare 2010]. That system was
composed of 8 machine tools and drilling machioggther with auxiliary equipment as well as the
computer system supervising their operation.

Initially implementation of flexible production sgsns faced numerous problems. It gained
momentum only in the late 1980’s thanks to the breent of information technology and
robotics. The FMS approach was first introduceddge enterprises in the USA, Japan and West
Germany. For most enterprises, potentially intecsin these systems, a barrier for its
implementation was related with high investmentiays, which in that period, depending on the
extent and complexity of FMS, ranged from 2 to 20liem US dollars. Table 1 presents an
estimated increase in the number of FMS applieddwade in the years 1970-1988. It is estimated
that worldwide by 1989 approx. 1200 FMS were imptated, composed of two or more
Computerized Numerical Control (CNC) machine tottgjether with service systems and
controlled by a central computer.

Table 1.The estimated number of flexible productgstems installed worldwide in the years 1970-

1988

Years Western United States Japan Word

Europe
1970 0 5 3 8
1975 2 8 25 48
1980 27 28 71 163
1985 208 90 166 553
1988 410-460 170-190 190-210 1000

Source:Ellinor Ehrnberg and Statlan Jacobsson. flimmlogical Discotinuities, Industry Structure, afiim Strategy — The
Case of Machine Tools and Flexible Manufacturingt&ws.” Unpublished paper. Chalmers University @¢finology.
Goteborg. Sweden 1991.

In the next decades economic efficiency of flexilslanufacturing systems was considered to
improve, although the calculations included onlawifiable factors. In the first decade of the 21st
century an example of an enthusiastic approachiviB Efficiency was provided by the board of a
leading car manufacturer, Ford Motor Co., which sawsiderable savings in the implementation of
flexible manufacturing. In 2004 a reporter of Auttive News, Richard Truett, cited Bill Russo,
Ford's director of manufacturing, vehicle operagiomho estimated that the implementation of FMS
in five plants of the company would make it possitd save approx. 2.5 billion US dollars [Truett
2004]. He also predicted that by 2010 80% Fordtplavould be equipped with FMS. No all such
objectives were next realised. However, the dioectdf changes has been irreversibly set. At
present, despite the still relatively high investineosts, flexible production is being implemented
in stages also by medium-sized enterprises, inatugéctors other than the machine industry.

CHARACTERISTICS OF FLEXIBLE PRODUCTION SYSTEMS

A flexible manufacturing system is a concept of ofanturing products, which within the
technological potential of process equipment witthe system, facilitates production of a large
group of various types of parts at a cost compartbthat incurred in mass production. Production
flexibility enforces decentralisation of undertakeperating decisions. This transfers planning of
production schedules and control over their peréoroe to the lowest management level. However,
FMS is first of all a manufacturing technology. Acding to Krzyanowski [2005] a flexible
manufacturing system may be defined as a systewhich the so-called flexible production means
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have been applied, i.e. computer controlled pradnaquipment, characterised by high operation
speed and range of changeovers. In this paper @ taohnical definition of FMS is proposed, as a
set of computer controlled machines and technoddgiquipment (process equipment), integrated
using a common automated transport and warehowsimganufactured products as well as tools
and workshop appliances required in the productiootess, which facilitates manufacturing of
various types of products with common technologichlaracteristics. Variants of flexible
manufacturing systems may also be found as Fledbsambly Systems (FAS) [Sawik 2012].

Basic components of FMS include work stations, matied handling of processed materials
and parts as well as the computer control and sigi@n system. Work stations refer to machining
centres, loading and unloading stations, assemldyk vgtations, control stations, sheet metal
forming presses, etc. Typically machining centres @omputerized Numerical Control (CNC)
machine tools, performing machining operations amifies of parts. Automated handling of
materials comprises various types of equipmenesyst which may be used to transport parts and
subassemblies between manufacturing stations. poansquipment is sometimes given another
function of warehousing materials and parts. Figupgresents a general diagram of the functional
structure of a flexible production system in theteyn approach.

All auxiliary operations (retooling, transport ofaterials and parts, waste removal, etc.),
performed in the traditional production system byaker — operator, in FMS are performed by the
system automatically, for many hours and withounhn intervention. Flexible production systems
make it possible to run three-shift production atinimum number of operators required.

SUBSYSTEMS OF CONTROL

A
A 4
f SUBSYSTEMS POWER
SUPPLY
SUBSYSTEMS POWER
F» SUPPLY, TOOLS AND 7'y
NI WORKSHOP
ACCESSORIE: v
SUBSYSTEMS P SUBSYSTEMS WASTE €
SUBSYSTEMS PART MANUFACTURING — REMOVAL -
- CONTROL AND
4  DIAGNOSTICS OF 7y
EQUIPMENT AND v
TOOLS
SUBSYSTEMS
MANIPULATION
L SUBSYSTEMS SUBSYSTEMS |
< TRANSPORT t WAREHOUSING —>'

Fig. 1. The structure of a flexible manufacturilygtem in the systemic approach

Source: Figure modified based on Brzski Marek: Organizacja produkcji w przedsiorstwie. Wyd. Difin SA,
Warszawa 2013.
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In FMS manufacturing operations (manufacturing gatesn — see Fig. 1) are controlled by a
computer control subsystem. This ensures techoaratrol of subsystem elements and cooperation
of all functional subsystems. The manipulation gsbemm comprises equipment and technical
means (feeding devices, manipulators, industribbts), facilitating transfer of materials, finished
parts, pallets and tools between power supply, fe&twring, transport and warehousing
subsystems.

Manipulation equipment is characterised by highusacy of object positioning and movement
repeatability. In the warehousing subsystem equipra@d technical means (one- and two-row
racks, warehouse robots, etc.) are used to storeriala, parts after machining, stock in progress,
pallets, tools and tooling. The transport subsystemprises equipment and technical means (rail or
wheeled vehicles, conveyors, transporters, troll&fgs, etc.), using which materials, finished tsar
pallets as well as tools and tooling are transpobetween the power supply, manufacturing and
warehousing subsystems. The subsystem of toolsvankshop accessories controls the exchange
of porters, pallets, tools and workshop accessases! in the manufacturing subsystem. The basic
components of this subsystem include equipmenaf@omatic exchange of tools and workshop
accessories as well as automated tool stores.

The subsystem of control and diagnostics takes meamnts of manufactured parts in order
to verify their quality and diagnoses the condit@requipment and technical means of the system.
Automatic control of dimensions and shape of seénistied products takes place at the input and
output stage. Moreover, the position of the madhipart in the working space of the machine is
controlled. The condition of machine mechanisms aldhe other equipment of the system is
monitored. The last subsystem is composed of eaiprand technical means removing post-
production waste. In the course of mechanical msiog of parts the most common wastes are
chips, removed from the working space, crushedgrodnd. Elements of machining and transport
equipment are cleaned of fine waste residue usingpeessed air or cutting fluid.

Flexible manufacturing systems are found within esall organisational forms, which
developed in the course of their evolutionary depeient. We distinguish the following forms
[Brzezinski 2013, Palchevskyi and others 2015]:

1. A flexible production module (automatic machinintateon) — composed of a CNC
machine tool equipped with devices for replacen@ntools and manufactured parts.
Most typically tools and pallets with parts arelaged by specialist manipulation robots.
A module is an independent production station, Wiy work for many hours with no
human supervision. It is adapted to being incor@arainto higher rank flexible
production systems.

2. A flexible work centre — it is a set of productiorodules dedicated to a specific type of
products or technological process. Modules aregmated by transport and warehousing
of parts and as a result of computer control. Péffi¢ technological routes may be
applied for each type of machined parts. In thiy wansiderable flexibility is provided,
as manifested in the potential to manufacture gelaumber of various types of specific
products.

3. Flexible production line — is composed of a sefspécialist machines arranged in the
order of processing, along the transport route hEegaeration may be conducted only on
one machine, analogously as it is the case atutwratic production line in the direct
line production system. However, machines constitut flexible line are adapted to
frequent and rapid changeovers so that the linelreaysed to manufacture various types
of parts. On such a line it is not possible to geathe order of operations for these
machines.
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4. A flexible production network — it is composed @fveral combined modules and work
centres. This facilitates full production of a sfie@assortment of products. It is found at
the level of a manufacturing department. It reqg#ficient means of transport including
autonomic transport trolleys, carousel conveyoallep changers, automated storage and
retrieval systems and automated overhead crandisislway flexible production sections
may be created or even in the future productioradegents and plants.

STRUCTURE OF FLEXIBLE MANUFACTURING SYSTEMS

Flexible manufacturing systems vary in their stooetdepending on the arrangement of
process equipment and used means of transport. iStlagdish four basic structures of flexible
manufacturing systems [Krzgnowski 2005]:

— linear — process equipment is arranged along $id#s of a transport line,

— circular — transport conveyors move over a clasad or rectangular route,

— plane (work centre) — process equipment is rafylamanged on the shopfloor
considering technological requirements,

— ladder — pallets travel over a conveyor to preagiipment and at the buffer section they
wait for free machine tools.

Linear and circular structures are characteriseddinyd use of production area as a result of
their compact structure. They may be easily extérae elongating a transport line. However, a
drawback of both structures is hindered accessqtopment during maintenance operations or
removal of system failure. The work centre struetisrcharacterised by free access to stations and
potential for easy development. However, it occsiieconsiderable production area and it needs
long transport routes. In the ladder structure s€de equipment is hindered, since each machine
tool is surrounded by a transport system.

In terms of the method of the flow of materials andchined parts we distinguish three types
of structures in flexible production systems:

— no transport links between production stations,
— with direct transport links between producticatisins,
— with indirect transport links between statiorthrough a central warehouse.

Figure 2 presents a diagram of FMS with centraddpart between stations (Fig. 2a) and with a
central warehouse (Fig. 2b).

< Pallet / conveyor
a W’ ] Transport trolley
o = @ 3 . = Machining module
° ° ° ° O |— Machining station
b e Al [¥l—— Output buffer
IINEEEREREENNREEREEER —— Input buffer
:]z[: E— Loading station
mE& m& = = EE mE _ '
o o [A]lv] o o [} Unloading stations

Fig. 2. Diagram of a flexible manufacturing systeith central transport between stations (a) and
with a central production warehouse (b)

Source: Figure modified based on Lis S., SantarelS#tzelczak S.: Organizacja elastycznych systepnégukcyjnych.
Wydawnictwa Naukowe PWN, Warszawa 1984.
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If between stations there are no transport linkdlifating flow of materials and parts, each
station may perform machining independently on maltgrnating products. Such a single-station
FMS is composed of machining centres or autononaichiming centres.

In the case of systems with direct transport linkBveen stations, we distinguish systems with
a linear or work centre structure, in which indival stations are interconnected by transport or a
central transport system. Machined parts are stateslarehouses (buffers) next to stations or on
transport conveyors.

In the third FMS type the FMS the flow of materialsd parts between stations is executed
through a central production warehouse. Materigdgr@ansported from a warehouse to a station and
after the execution of machining operations pamstansferred back to the warehouse. From there
they are transferred to the next station in ordgrerform the next technological operation required
in the process. After finished parts pass throughoperations they are placed in a central
production warehouse. We distinguish static andadyn warehouses. A static warehouse is
composed of high frame shelves and a computer aostinrage and retrieval system. A dynamic
warehouse is typically a floor or suspended conkelarts before and after machining are stored
there.

CONCLUSIONS

The application of FMS in an enterprise has mamnsaathges. The most frequently mentioned
include:

— shortening of time required to change productissortment, required by market demand,

— shortening of production cycles, i.e. reductiétotal execution time for production orders,

— increase in efficiency,# improved quality of méaatured products,

— reduction of direct labour costs,

— increased utilisation of fixed assets,

— reduction of stocks of work in progress,# inceghresistance of the production process to
external disturbances.

Rapid response to changes in demand for speciiestyf products ensures a short time of
production order execution. The time of their exexuis to a considerable extent determined by
the time of expectation for machining for a giveartpln FMS this time is much shorter than in the
traditional production system, as a result of ekeawof rapid equipment changeover and continuity
of manufacture for many hours, with no need foe itline within 24-h periods. Shortening of time
of production cycles by 50 up to70% provides ameéase in production efficiency and productivity
by 200 up to 400% [Gola 2010].

Improvement of quality of manufactured productsitssfrom high accuracy of machining and
repeatability of production in flexible systems. dover, key quality parameters of produced parts
are automatically controlled by the system on thegoing basis. Automatic supervision over all
system components radically reduces demand foratpehandling. Application of modern
methods of planning, scheduling and on-going pridacontrol leads to minimisation of idle time
of machine tools and improved utilisation of thaetfixed assets by 30 up to 70% in relation to
traditional organisation of production systems [&2010].

A drawback of conventional manufacturing proceskss]ing to an extension of waiting time
for the execution of production orders, is conngatéth the necessity to warehouse semi-finished
products. A large volume of production in progrpsssents considerable economic value, while it
also increases the number of pallets, holders, vearges, etc. required in the production process.
FMS facilitates a significant reduction of the wole of stocks of production in progress, thus
reducing costs of freezing financial current assethese stocks. Automatic supervision and control
of operations for all elements of the system ingegdts resistance to external disturbances.



% Intercathedra 32/3, 2016 105

Installation of FMS is a highly costly enterpriseedto the degree of complexity of this system
and innovativeness of used equipment. Moreovetpviihg its implementation these systems
generate considerable operating costs. This isemiad with the necessity to incur increasing repair
costs in case of failure than in conventional maotufring systems. Particularly high costs are
generated if flexibility of the system has not beglequately adapted to current and future needs.
The level of production flexibility in FMS determda the scope of machining potential for
equipment [Brzeziski 2002]. Determination of an adequate profile fleiibility requires the
application of several complex tools and designcedores [Stamirowski 2012]. The higher
flexibility of a manufacturing system is assumétt greater design and manufacturing costs need to
be faced in this system. The principle concephisst‘to manufacture in a flexible system, but in
potentially the simplest and cheapest manner” [lHarenko 2000].

In the machine industry the predominant field oplagation for FMS is connected with
production involving machining (over 50% implemeiaas). The other installations of this system
concern plastic working, welding and fusion weldagywell as coat spraying [Zawadzka 2002]. In
Polish enterprises a small number of flexible paiidun systems have been implemented. They are
first of all flexible production modules, less framtly flexible work centres or flexible production
lines.

In wood industry enterprises no flexible productigystem has been implemented to date.
However, there are important indications for sueiplementations to be introduced in the near
future. First of all we observe a very high diversf manufactured variants and types of products.
Depending on the sector and type of enterprisediviersity may be several hundred up to more
than ten thousand products. Particularly high difieation of manufactured products is found in
enterprises producing kitchen furniture, palletsystruction joinery (doors and windows) as well as
frame furniture (mainly chairs). Moreover, there dsnsiderable pressure of demand for rapid
delivery of products and delivery in small batch&schnologically and technically, in terms of
types of equipment, the wood industry resemblesrthehine industry. In both cases machining is
of significant importance.

In many wood industry enterprises CNC machine taotsused, performing various types of
machining operations (milling, drilling, planingurhing, etc.). From the point of view of
development of production systems such equipmetttaslast stage before transition to flexible
production modules. In the wood industry in terrhsnanufacturing technology we may distinguish
two basic series of processes: machining of solibdvand machining of wood-based boards
(particleboards, fibreboards and plywood). In bibise processes product manufacture is based on
machining. On the basis of the above-mentionecciplies we may expect in the nearest future in
the largest enterprises of the wood industry attenhp implement flexible production systems,
initially as production modules characterised bg tbwest degree of complexity and the lowest
system implementation costs.

REFERENCES

1. Brzeziski M. (red): Organizacja i sterowanie produkcjProjektowanie systemow
produkcyjnych i proceséw sterowania produks)yd. PLACET, Warszawa 2002.

2. Brzeziaski M.: Organizacja produkcji w przegbiorstwie. Wyd. Difin SA, Warszawa 2013.

3. Ehrnberg E., Jacobsson S.. Technological Discoiti@sy Industry Structure, and Firm
Strategy — The Case of Machine Tools and Flexiblenidacturing Systems. Unpublished
paper. Chalmers University of Technology. Goteb&weden 1991.

4. Gola A.: Metodyka doboru podsystemu obrabiarek astgtznym systemie produkcyjnym
czesci  klasy korpus. Rozprawa doktorska, Politechnikaubelska, Lublin 2010.
http://bc.pollub.pl/Content/661/metodyka.pdf (acc2d.08.2016).



106 % Intercathedra 32/3, 2016

5. Honczarenko J.: Elastyczna automatyzacja wytwagaza®brabiarki i systemy obrébkowe.
WNT, Warszawa 2000.

6. Khare A.. Flexible manufacturing system. Shri Raoisbba College of Engineering and
Management, 2010. http://www.slideshare.net/anaaidi{fiexible-manufacturing-system-
24793372 (access 20.08.2016).

7. Krzyzanowski J.: Wprowadzenie do elastycznych systemdrwarczych. Wyd. Politechniki
Wroctawskiej, Wroctaw 2005.

8. Palchevskyi B.Swi¢ A., Pavlysh V., Banaszak Z., Gola A., Kretianpal, Aozynskyi V.:
Komputerowo zintegrowane projektowanie elastycznyadysteméw produkcyjnych.
Monografie. Wyd. Politechnika Lubelska, Lublin 2015

9. Stamirowski J.: Wprowadzenie do projektowania @lemtych systemow produkcji w
kontekscie zmiennéci produkcji. Technologia i Automatyzacja Moatanr 1/2012, s. 37-40,
http://www.uwm.edu.pl/pro-
edu/upload/file/podreczniki/Zad.2/Zintegrowane% Zleymny%20wytwarzania.pdf (access
20.08.2016).

10. Truett R.: Ford sees big savings from flexible nfanturing. Automotive News 02.08.2004.

11. Sawik T.: Production Planning and Scheduling inxflle Assembly Systems. Springer
Science & Business Media, 2012.

12. Zawadzka L.: Modele optymalizacji wielokryterialn€jrzyktady aplikacji, [w:] L. Zawadzka:
Inzynieria systemow zagdzania. Wyd. Politechniki Gdakiej, Gdask 2002.

13. Zdanowicz R.: Modelowanie i symulacja proceséw waitmania Wyd. Politechnikslaskiej,
Gliwice 2007.



% Intercathedra 32/3, 2016 107

Marek WieruszewsRt, Elzbieta Mikotajczak?

I MPACT OF SELECTED DIMENSIONAL AND QUALITATIVE FACTORS
ON MATERIAL EFFICIENCY OF CONIFEROUS WOOD CONVERSION

Abstract Production rationality in a crucial way is influett by technological factors and
material efficiency characteristic for them. Praieg wood into solid goods and prefabricates is
mainly related to the dimensional and qualitatiracture of roundwood. Of significant importance
is also the impact of a wide range of obtained pect&lwhich on one hand allows for a better usage
of the material but on the other increases the melwf by-products and the number of extra
processing operations. In traditional technologipedcesses which prevail in small plants, an
important asset is a wide variety of products whicket the requirements of local markets. The
article provides the analysis of factors influemcimaterial efficiency of softwood processing,
verifies research hypothesis that theoretical iefficy indicators are higher than actual figures and
determines the reasons for the demonstrated daviati

Key words roundwood, sawnwogqefficiency

INTRODUCTION
Material efficiency is directly influenced by thgpe of processed material (wood species, its

size and quality) technological level, product iy, linked to the size of the plant and the

available technological possibilities of processiegtain types of roundwood.

The number of sawmills is currently estimated a¢ro8 000. However, it is still changing,
hence a precise determination of both the numbeilarfts, as well as the volume of processing
within them is difficult.

The available analysis and literature sources [Gpe@011, Ratajczak, Szostak, Bifizka
2001; Ratajczak 2001; Szostak, Bitktia, Ratajczak 2006 Mikotajczak 2012, Hruzki 2068]st
frequently, based on the annual volume of procesesad, distinguish the following groups of
companies:

- small, with an annual output below 10 008 m20 000 m (25 000 M) of roundwood; they
constitute around 90% of the overall number of gmises within this sector of industry and
65% of them are units annually milling less tha®0D m3 of wood,

- medium, annually processing between 20 06q26 000 i) up to about 100 000 hwhich
constitute around 8 %,

- large, processing over 100 00C¢° wf roundwood, within this group there are only ewf
enterprises, which are characterized by the hightdstation of material, 90% of which comes
from the main supplier that is National Forests.

Production assortment is linked to technologies maghinery used by companies. Small and
medium size companies often use traditional woodlimgr machines, sash saws, circular saws,
chipper edgers, planers and a whole variety oflianyxidevices. In companies with a significant
manufacture capabilities there is a wide applicatibtechnologies of aggregated wood processing.

The example of optimizing the use of material istgethe sawmills focused on the production
with high level of processing where unprocessecer@twhich does not meet the criteria for the
main product is prefabricated for the elements obavjoinery, garden furniture and other versatile

¥poznai University of Life Sciences, The Department of #MBased, Wojska Polskiego 38/42, 60-627 Pézimland,
mwierusz@up.poznan.pl

32 poznai University of Life Sciences, Department of Ecoramid Wood Industry Management, Wojska Polskie¢t238
60-627 Pozna, Poland, emikolaj@up.poznan.pl
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solid products. Semi-finished products are oftele $ioards as well as products which do not meet
the requirements for the structural wood, furnitpreduction and so on. [Krzosek 2003, Rynek
Drzewny 2015]. Among those types of enterprisegetiaee mainly, due to a high product flexibility
(high level of material utilization), sawmills wittmedium level of wood processing. It justifies the
selection of the representative of this group demrgrises for the verification of adopted research
hypothesis that theoretical efficiency indicatqrsblished in the available literature are highemth
real values obtained in industrial conditions.

The aim of study was also the analysis of matatiadensional factors influencing material
efficiency of softwood processing, as well as detang the causes affecting the demonstrated
deviations in ratios of theoretical and actualciincy.

MATERIAL EFFICIENCY

The term material efficiency embraces quantitativaterial efficiency (Y, qualitative (),
and assortmerf/), where ,material efficiency means the proportadrthe volume of the obtained
products with the given level of processing or gineen level of processing and a certain feature to
the volume of material in one of the stages preagthat processing. Material efficiency allows for
the evaluation of the volume of the material thatds to be used to obtain a given product”
[Korczewski, Krzysik, Szmit 1970, Buchholz 1990].

Volume efficiency (ratio of wood usage) it is the proportion of vokirof the product to the
volume of the wood being processed in order to rzature that product. It is calculated for the
logs, converted material and semi-finished products

Logs volume efficiency W) the proportion of volume of logs ()Y/to the volume of boles
(Va):

Vi
Wi =V_

i
Volume efficiency of processed woedvolume efficiency of sawn goods (Ws the quotient
of sawn goods volume Mo the volume of logs ¥ from which it has been obtained or to the
volume of boles V.

¥
M’Iir_ﬁ
V;
W—tz_
7 Vs

The ratio of volume efficiency of sawn goods iduehced by:

— the diameter of sawn logs,

- the type of conversion,

— the dimensions of variety of products

- the means of slashing side boards using cut-off @advedgers [Korczewski, Krzysik, Szmit
1970, Buchholz 1990],

—  volume of processed sawnwood.

Volume efficiency of prefabricatemay be calculated as folloyjgorczewski, Krzysik, Szmit
1970]:
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where:
V, - Volume of prefabricates [f
V. — Volume of sawnwood [,

According to Korczewski, Krzysik, Szmit (1970) ,ditative material efficiency” called in
short qualitative efficiency means the proportidntlte volume of products of a given level of
processing and certain quality to the volume ofdpmts in one of the stages preceding their
processing. Qualitative efficiency is calculated foe logs, sawn goods and other semi-finished
products”. This efficiency [Hruzik 2006] is the s of the relations between qualitative and
dimensional features of the processed materiattantlype and quality of the obtained products.

Obtaining high quality sawn logs of superior qualitepends on the knowledge about the
location of defect in timber in roundwood matedald on the impact of those defects on the quality
of obtained sawn goods. [Korczewski, Krzysik, Szh8@i70].

Based on the research on material efficiency ofnsilimg carried out in the sawmills using
coniferous assortment (with domineering pine woofl)varied diameter and quality. [Hruzik
1979,1993,2006; master thesis 2000-2013], the geermlume efficiency ratios of all-purpose
sawnwood have been established:

— within diameter range between 14 and 19 cm (1 tiask class: 14-24 cm) — from 45% to 55%,
— within diameter range between 20 do 29 cm (2 theskrclass: 25-34cm) — from 55% to 65%,
— within diameter range above 30 cm (3 thicknesssadmve 35 cm) — from 65% to 75%.

Material efficiency available at optimum and maximyprocessing is determined based on
couplings of sawing adapted individually for a givgpe and diameter of the material being used.
Final products efficiency requiers taking into aweb further prefabrication processes utilizing
adequate excess for processing.

In case of coniferous roundwood processing forcstinal sawnwood this efficiency equals 66
to 70%.

Study concerning processing fgarden programme elementfHruzik1979, 1993, 2006;
master thesis 2000-2013] allows to determine voleffieiency within the range of 33% to 53%
using material with diameter between 12 and 20 cm.

Based on the results of the study on material iefiiy of conversion one may state that the
efficiency increases along with the increase inmditer measured half way down the log that is
being sawn (g,). It is mainly influenced by the amount of side temal. Average material
efficiency oscillates between 55% to 62% and depemdthe material being used, means of sawing
and expected assortment. For example: materiaiexffty of cutting logs into battens amounts to
about 60%, material efficiency in the process ahoting coniferous prefabricates from sawnwood
that was not slabbed may reach 80%, while effigiesicall levels of planing usually amounts to
about 75 %.

METHODIC

The study was carried out in an enterprise categdras medium size enterprise. Its annual
conversion equals about 30 000. ffihe enterprise under analysis is characteriz¢l basic level
of equipment and standard technology of sawing. Stnely embraced coniferous material: pine,
spruce and larch processed into sawn materialpeefebricates. The analysis concentrated on the
period of five years (2011-2015) based on thediesi of sawing made available by the enterprise.
The volume of sawing in the subsequent months eftriod in question was averaged in order to
eliminate the impact of demand and seasonality roflyction on the type of assortment being
produced.
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Based on the established volume of sawing thegaticefficiency of roundwood processing
have been determined and analysed. Subsequentigfihence of used raw material thickness on
the available efficiency was examined.
Apart from the simple way of evaluating efficien@tios that constitutes their comparison in
time the obtained results were also juxtaposed: with
1. the results of studies by other authors [Hruzik9,2993,2006; master thesis 2000-2013], that
were carried out within similar enterprises (anhugbrocessing 20-30 thousands® rof
roundwood with basic equipment and standard tecgy)) they were subsequently referred to
as baseline,

2. the range of average ratios quoted in literaturettie purpose of this article called theoretical
ratios, and the reasons for deviations and th&ianiial impact on the operations of the
enterprise under analysis.

RESULTS AND ANALYSIS

The analysis of sales of sawmill raw material shiweat the share of individual qualitative
and dimensional classes of wood in the subsequearsyof the period in question are at a similar
level (table 1), while the enterprise’s sawmilliogerations are mainly dominated by big-size raw
material class WC02 (31,89% to 36,66%) and WCO0L7(% — 23,53%). While thickness
classification (table 2) indicates downward trerfdpmcessed material towards lower classes of
thickness.

Table 1. Qualitative overview of purchased coniferavood (pine, spruce and larch)
between 2011 and 2015

Share of individual qualitative and dimensionakskss in the volume of wood in:
Qualitative and 2011 2012 2013 | 2014 | 2015 | Average
dimensional
classes [%]
WAL 3 0,00 0,00 0,04 0,00 0,01 0,01
WB1 1 0,06 0,06 0,04 0,11 0,02 0,06
WB1 2 2,71 1,48 0,66 2,05 1,21 1,62
WB1 3 3,26 1,18 0,43 0,93 1,55 1,47
WAO 2 3,29 3,76 3,23 2,83 0,68 2,76
WAO 3 3,58 3,35 2,79 2,33 2,01 2,81
WB0 1 2,00 2,46 1,74 2,18 2,12 2,10
WBO 2 12,96 13,55 15,03 14,11 13,80 13,89
WBO0 3 4,24 4,05 5,07 4,42 5,20 4,60
WCO0 1 18,71 22,54 22,36 19,12 23,53 21,25
WCO 2 35,78 31,89 34,67 36,66 33,28 34,46
WCO 3 9,85 8,62 8,72 11,39 11,28 9,97
WD 1 0,81 1,58 1,24 0,53 1,27 1,09
WD2 1,98 3,14 2,69 1,75 2,33 2,38
WD 3 0,77 1,22 1,01 0,98 0,88 0,97
S2A 0,00 0.00 0,00 0,00 0,00 0,00
S2B 0.00 1,11 0,28 0,61 0,84 0,57

Source: own-elaboration based on enterprise data
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Table 2. The share of individual classes of thiglsnef sawn softwood (pine, spruce and larch)
between 2011 — 2015

) ) Years
Dimensional 2011 [ 2012 | 2013 | 2014 | 2015]  Average
classes
Share [%)]

w1 22.00 27.00 25.00 22.00 27.00 24,50
w2 56,72 53,82 56,28 57,40 51,30 55,10
w3 21,70 18,42 18,06 20,05 20,93 19,83
S2 0/00 1,11 0,28 0,61 0,84 0,57

Source: own-elaboration based on enterprise data
Based on enterprise data on the volume of matbdalg processed into sawn goods using

available technological park the volume of logsigresd for sawing as well as the volume of
obtained sawnwood in individual months of the pgumder the study (table 3).

Table 3. List of volume of conversion and sawnwpeaduction between 2011 and 2015 m

2011 2012 2013 2014 2015
Month|Volume ofJ‘Sawnwooc Volume of’LSawnwooc Volume of | SawnwoodVolume of | SawnwooqVolume of|Sawnwood
conversiomproduction conversiopproduction conversion|production|conversiorproduction|conversionproduction

| 1 265 2 314 1316 2 363 129§ 2121 1 365 2 306 1 207 2179

Il 1157 2 095 1312 2220 1311 2192 1496 2 801 1510 2506
11 1643 2 909 1774 3 347 1 706 2931 1 597 2782 1412 2418
v 1514 2714 1 466 2 646 1 062 1990 1812 3 025 1490 2 439
\ 1798 3 149 1 443 2 559 1 203 2212 1 347 2 241 1578 2613
VI 1752 3209 1585 2835 1234 2138 1631 2928 168§ 2 808§
Vil 856 1573 1 361 2 401 1 389 2 446 1 409 2 498 1 397 2371
Vil 1565 2804 1611 2736 1 348§ 2 3217 1557 2780 1544 2 639
IX 1 466 2751 1 553 2530 1244 2014 1477 2751 1465 2611
X 1599 2 825 1 587 2 614 1 599 2 661 1531 2793 1518 2 651
Xl 1 386 2544 1383 2 317 1523 2 547 1411 2 363 1399 2 243
Xll 1093 1941 1 007 1773 1204 2 091 1 250 2108 1239 2 001
Total 17 094 30 83¢ 17 399 30 339 16 123 27 670 17 884 31 374 17 444 29 478

Source: own-elaboration based on enterprise data

Based on the data presented in table 3 quantitataterial efficiency for the individual months
of the period under analysis was calculated asvisighted average (accounting for the volume of
the processed material) in the following years. ©btained results were presented in table 4 and
figure 1.

The analysis of efficiency ratios shows their sgsoge improvement in the subsequent years
of the period under study, which is confirmed bg theighted average illustrated in the figure 1. It
indicates that the executive authorities of theemmise have adopted an adequate strategy of
managing the production process. Only in 2014 oightmotice a deviation from this rule caused
by the need to adjust the conversion level to thset than previously estimated number of
recipients. It resulted in the deterioration of thidization of the purchased raw material.

The impact of the thickness of the processed nadten the obtained efficiency was shown in
table 5. The presented numbers indicate that thhebt efficiency is reached when converting
timber with thickness class 3.
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Table 4. General material efficiency of roundwoeodgessing between 2011-2015 [%]

Month Year
2011 2012 2013 2014 2015
| 54,6 55,7 61,2 59,2 554
Il 55,2 59,1 59,8 53,4 60,2
1] 56,5 53,0 58,2 57,4 58,4
\Y 55,8 55,4 53,4 59,4 61,1
V 57,1 56,4 54,4 60,1 60,4
VI 54,6 55,9 57,7 55,7 60,1
VII 54,4 56,7 56,8 56,4 55,2
VIII 55,8 58,9 57,9 56,0 57,4
IX 53,3 61,4 61,8 53,7 58,8
X 56,6 60,7 60,1 54,4 58,4
Xl 54,5 59,7 59,8 59,7 61,9
Xl 56,3 56,8 57,6 59,3 64,9
Source: own-elaboration
%] 60
59
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Figure 1. The weighted average of material efficieof processing roundwood
between 2011 and 2015

Source: own-elaboration

The obtained results were compared with the res@igsirlier studies by other authors adapting the
following baseline numbers for the individual digereranges of the processed roundwood:

— 1 thickness class (W 1) — 50% (study: Hruzik 197993, 2006, 2013; master thesis 2000-
2014, theoretical data: 45-55%),

— 2 thickness class (W 2) — 60% (study: Hruzik 197993, 2006, 2013; master thesis 2000-
2014, theoretical data: 55-65%)

— 3 thickness class (W 3) — 70% (study: Hruzik 197993, 2006, 2013; master thesis 2000-
2014, theoretical data: 65-75%),

- Medium-size timber (S 2) — 45% (study: Hruzik 197993, 2006, 2013; master thesis 2000-
2014, theoretical data: 33-53%)



% Intercathedra 32/3, 2016 113

and they have been verified with the theoreticéhda

The comparison has shown that at the enterpriseaamth by the study material efficiency in
the first class of thickness remains within thegerof theoretical indicators and only slightly
exceeds average baseline ratios. In the remairiindniess classes of large timber the results
achieved by the enterprise are worse.

Table 5. Material efficiency for the individual skes of thickness of softwood (pine, spruce and
lurch) [%]

Thickness Years Baseline | Theoretical
classes 2011 2012 2013 2014 2015 | efficiency | efficiency

w1 50,0 50,5 52,0 50,0 51,0 50 45-55
W2 54,5 58,0 59,0 58,0 60,0 60 55-65
w3 63,5 67,0 66,0 63,0 69,0 70 65-75
S 0,0 47,0 45,0 46,0 50,0 45 33-53

Source: own-elaboration based on enterprise data

Multidimensional analysis taking into account alke enterprise resources provides evidence
that justifies the statement that the averageieffay of coniferous raw material conversion for the
unit under study should oscillate around 60%.

Lower efficiency ratios will mean suboptimal usagk timber material in the process of
conversion (np.: for example inadequate means mfesion, wrong set-up and so on)

In the next phase of the analysis, the volume efatoduced sawn goods established based on
the documents was verified against baseline figuBgsequently hypothetical differences in
volume that occurred within the period under aralgigure 2).

[%] 100,00 ——
20,00 -
60,00 -
40,00
20,00
0,00
-20,00
2011 2012 2013 2014 2015
H Theoretical valume of sawnwood 100 100 100 100 100
M Actual volume of sawnwaood 92,29 97,19 98,38 96,43 99,84
M Sawnwood deficit -7,61 -2,81 -1,62 -4,57 -0,16

Figure 2. Comparative diagram of the volume of sawftwood between 2011 and 2015 accounting
for baseline efficiency.

Source: own-elaboration



114 % Intercathedra 32/3, 2016

The diagrams shown in figure 2 indicate that easdr wf the period under analysis there were
differences between the volume of the sawnwood yed and the volume expected in accordance
with baseline data. Especially high deficit [7,61%ds seen in 2014. In the remaining years those
differences fluctuated between 0,16% and 4,57%.

The last phase of the analysis allowed to estalitishpotential financial loss of the enterprise
being the result of not achieving the highest saaouvefficiency ratio within the period under the
study at the level of 59,3 %, that was reached0ib52 Assuming that in the previous years, lower
ratios were the result of factors dependant on dbmpany the resultant generated loss was
estimated as a percentage or volumd) (@fficiency of sawnwood in the individual years®fmin
order to do this the volume of obtained sawnwoadsivben 2011 and 2014 was juxtaposed with the
model (100%) conversion from year 2015.

Based on undertaken verification it has been estadal that between 2011 and 2014 potential
loss in the production of sawnwood amounted to atn®% to 6.5% (table 6). Total deficit of
sawnwood within that period reached around 4 787 Assuming that an average price of sawn
pinewood was then 800 zifrthis deficit equals the lost company income antiogrto 3.8 million
zt.

Table 6. Estimated loss of sawnwood volume betv@8drl and 2014 (calculated based on an
average efficiency of 59,3%) in respect to year201

2011 | 2012 | 2013 | 2014 | 2015
Volume of sawnwood generated at conversion [%)]

Reported volume [%] \ Baseline volume

93,50| 96,70| 98,26| 96,11 100,00
Sawnwood deficyt [%]

6,50| 3,30| 1,74 3,89 0,00
Sawnwood deficyt [

2003,95 100119 481,46| 1220,53 0,00

Source: own-elaboration

CONCLUSION

1. Basic ratios of material efficiency constitute ampbrtant information about rational usage of
wood material

2. In medium-size companies converting 20-30 thousaotisn® of coniferous roundwood,
efficiency of obtaining sawn goods in case of puaiun balanced for the needs of both
domestic and foreign markets oscillates around 60%mse ratios concern basic types of
sawnwood of a low level of conversion, which retate both low costs of labour as well as the
lower value of the products.

3. Qualitative an dimensional composition is dominated third class of quality, while the
company is determined to obtain and use wood sf filass of thickness (14-24 cm), due to its
lower price and technological possibilities of certing such material.

4. Verification of efficiency ratios within the periodnder analysis indicates the improvement of
strategy in managing the production process, wiigults in the increase of rationality and
profitability of the company.

5. The highest efficiency is reached when convertingoav of third class of thickness. The
comparison that was carried out showed that irettierprise where the study was done material
efficiency of large wood with the first class ofidckness stays within the limits of theoretical
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ratios and slightly exceeds average baseline ra8onilar results were obtained for a small
share of medium-size wood. In the remaining thisknelasses of large wood efficiency was
lower than average baseline figures, but it stayétin a wide range of material efficiency
determined by available literature. Whereas reigriobtained efficiency ratios to the average
baseline level — 60% indicates worse company resuithin the whole period under analysis. It
proves that in real terms changeability of thedextetermining the effect of conversion results
in lowering actual ratios.

The highest efficiency ratio of sawnwood within feriod under the study, namely 59.3% the

company obtained in 2015. Potential loss beingdiselt of not maintaining material efficiency on
a similar level in the previous years (2011-20t4)atal amounted to about 4 707 of sawnwood
which equals loss of income amounting to 3.8 nmillizy
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Joanna Winiewska-Paluszak, Grzegorz Paluszak

TOWARDS A HOLISTIC APPROACH TO THE SUSTAINABLE
DEVELOPMENT OF INDUSTRY

Abstract: The paper attempts to analyse the motivations adistrial actors to network for
sustainable development. In order to answer théstipn two sets of modern industrial approaches
have been considered i.e. industrial ecology ardlustrial network approach. Both of them
understand industry as a systematic network ofrgleted nodes and flows. Their contributions to
the sustainable industrial network have been amdly3he review of the theories led to the
assumption that the incentives for business to ostvior sustainable development are exogenous.
But networking for sustainable development depdimddly on long term relationships which are
negotiated as independent business deals. Thostonships are established only if they are
expected to be mutually beneficial for businessngas considering sustainable outcomes.

Keywords: sustainability, sustainable industrial network, usttial ecology, industrial
networks.

INTRODUCTION

In the modern economy sustainability is the mogidrtant challenge for industry all over the
world. One may consider narrow and broad notiorswdtainability. The narrow is about the
sustainable growth meaning the long-lasting cortipetiadvantage. The broad is about the
sustainable development which enables not onlyimoity of economic unit, but preventing their
ecosystems i.e. environmental and social lifecyiden destruction. Sustainable development is
development that meets the needs of the presehbuvittompromising the ability of future
generations to meet their own needfBrundtland Commission 1987]. This perspective diea
shows that sustainable development of industry ireguthat economic dimensions are being
considered at the same time as social and ecologltaensions. It acknowledges the
interdependency of three dimensions in industti@tsgies. Therefore, it highlights transformation
of the correct understanding of industrial sustalieaevelopment from a one-dimensional “making
profit for the shareholder” approach to an inteigathree-dimensional sustainability that requires
the development “from shareholder to stakeholdppraach [Kakabadse, Rozuel, and Lee-Davies
2005, p. 279].

According to the sustainability, firms can surviamly when their activities meet the
expectations of stakeholders and social ndireg and Carroll, 2011, p. 117]. Indeed, stakehalder
are commonly treated as a link between the orgtoifa goals and the society’s expectations
[livonen and Moisander 2014]. According to R.E.dfran, a stakeholder is “any group or
individual who can affect, or is affected by, ttehi@vement of a corporation’s purpose” [Freeman
1984, p. 53]. A general definition of stakeholdeeders to shareholders, customers, partners,
employees, unions, local community, society, gomesmt, non-governmental organizations,
associations, competitors, investors and suppligrs.sustainable development can only be realized
by demanded a new way of thinking not only for ®mbut also for contract inter-firms
relationships and noncontract relationships withoflthe stakeholders [Baraldi, Gregori, Perna
2010].
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conduct under the financial support of the Natiddeknce Centre Poland contracted on the decisiotbar DEC-
2013/09/B/HS4/01494.
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For industry, the notion of sustainability necessiteans stepping out of narrow confines of
what an industry does, and thinking beyond econamitsiderations. The concept of sustainability
adopted for industry has generally the four feature
— recognition of the widespread interdependence efisg and ecosystems,

- involvement of systems beyond the immediate fooghwization,

— understanding the presence of longer-term effecégldition to immediate short-term gains,

— multiple dimensions of performance beyond simpleneenic profits, e.g. social performance
and cultural sustainability [Porter and Derry 2012]

This paper aims at analysing motivations of indaktactors to network for sustainable
development. For that reason, two sets of the@legigproaches have been considered i.e. industrial
ecology and industrial network approach. Both efthunderstand industry as a systematic network
of interrelated nodes and flows. The paper useritise and comparative methods of systematic
literature review for discussing the state of theaad the importance of modern industrial theories
for sustainable development of industry. The pdpesrganized as follows. In the first part the
backgrounds of industrial ecology literature hagerpresented, i.e. the insights into main concepts
and methods applied within the discussed approddie second part reviews the main
achievements, assumptions and models of industei@iorks. In the last, but not least part of the
paper the juxtaposition of genesis, system andctstral orientations, paradigms and ideas,
empirical methods and practices of both approabagsbeen presented to discuss the contribution
of both of the approaches into the sustainableldpw@ent of industry.

INDUSTRIAL ECOLOGY

The industrial ecology approach has changed tliteddtof each industry theory towards the
ways of its sustainable development. It has entdredvorld of industrial development and business
strategy in the 70s. The history of industrial egyl begun with the statement thathe industrial
systems impact on the environment would be najuraluced. To lessen the burden the industrial
ecosystem would function as an analogue of bioddgicosystems. An ideal industrial ecosystem
may never be attained in practice, but both marnufaes and consumers must change their habits
to approach it more closely if the industrializednd is to maintain its standard of living and the
developing nations are to rise to a similar levethwut adversely affecting the environment.
Developing nations will have to leapfrog older,desxologically sound technologies and adopt new
methods more compatible with the ecosystem apprpotsch and Gallopoulos 1989, p.144].
Nowadays, industrial ecology is at a critical stagis evolution [Ehrenfeld 2004, p. 825].

In defining industrial ecology important attributesconnection to the industrial systems are
being considered. They are:

- asystems view of the interactions between indalstrid ecological systems,

— achange from linear (open) processes to cycldaséd) processes,

— integrating industrial activity into ecological $gms,

— making industrial systems emulate more efficierd anstainable natural systems [Garner and
Keoleian 1995, p.4].

The main assumption of industrial ecology is thaduistries which share and/or exchange
inputs and outputs (e.g. raw materials, produatscgss wastes, or water) constitute together an
industrial ecosystem. The industrial ecology us$eslinks among industry subjects to define the
industry ecosystem (biosystem). Industrial ecoldgythe study of the physical, chemical, and
biological interactions and interrelationships batithin and between industrial and ecological
systems. One of the goals of industrial ecology ishange the linear nature of industrial system to
a cyclical system where the wastes are reused exg\eor raw materials for another product or
processes [Garner and Keoleian 1995, p.2].
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New ideas of industrial ecology serve for: procassl product design, defining industrial
development, establishing new hybrid forms of coafien, organizing material recycling in loop-
closing systems, analyzing industrial interdependen; and creating holistic communities [Ayres
and Ayres 2002]. The industrial ecology defineseiiattions and relationships in industrial
ecosystems. When interacting industries are cdialcahen the industrial ecosystem is referred to
as an eco-industrial park or industrial symbio3ike latter is often referred to as an industrial
symbiosis complex. The model of industrial ecologys first fully realized in the eco-industrial
park at Kalundborg in Denmark. The primary partner&alundborg, an oil refinery, power station,
gypsum board facility, pharmaceutical plant, and @ity of Kalundborg, literally share ground
water, surface water and waste water, steam auttieiy, and also exchange a variety of residues
that become feedstock in other processes [Cher@,2op. 315-316]. Since that, many industrial
eco-parks have been developed all over the world.

Various strategies are used by individuals, firarg] governments to reduce the environmental
impacts of industry. Each activity takes place aspacific systems level. Strategies related to
industrial ecology comprise:

— pollution prevention (the use of materials, proess®r practices that reduce or eliminate the
creation of pollutants at the source)

— waste minimization (the reduction, to the extemtsfble, of hazardous waste that is generated or
subsequently treated, sorted, or disposed of)

— Total Quality Environmental Management (TQEM) idgo monitor, control, and improve a
firm’s environmental performance within individuaims [Garner and Keoleian 1995, p.12].

Up till now, the industrial ecology has developedny analytical tools for interconnected
industrial actors, such as: design for the enviremtinlife cycle design, environmental accounting,
and pollution prevention. Resource conservationvaaste minimization have been major concerns
in the process industry. Tracing flows of energyd amaterials through various systems is
fundamental to industrial ecology. By quantifyirgsource inputs and the generation of residuals
and their fate, industry and others, stakeholdansattempt to minimize the environmental burdens
and optimize the resource efficiency of materiadl @mergy use within the industrial system. By
tracing material and energy flows and performingssnhalances, industrial actors could identify
inefficient products and processes that resulbdustrial waste and pollution, as well as determine
steps to reduce them. In the result, the wasteygemtiby one company would be used as resources
by another one and no waste would leave the indlssiystem or negatively impact the
environment [Garner and Keoleian 1995, p.3].

Industrial ecology ideas are realized on the figcor firm level, at the inter-firm level, and at
the regional or global level (Figurel). Industrsgimbiosis occurs at the inter-firm level because it
includes exchange options among several organimatidhe interacting industries may be
collocated in a formal industrial parks or in infaal industrial park i.e. cooperate without any
element of common management. In industrial ecqlogye focus on (or object of study are) the
interrelationships among firms, as well as amomgy throducts and processes, at the local, regional,
national, and global system levels.

The inter-firm physical relationships are naturaflyitable to be transformed into a
network structure. The latest research concludexisence of industrial symbiosis networks which
emerge as a series of symbiotic relationships mtwand among regional activities and involve
physical exchanges or material and energy caraignsell as the exchange of knowledge, human or
technical resources, concurrently providing envinental and competitive benefits [Li and Shi
2015; Schiller, Penn and Basson 2014; Posch 20d@he latest research on industrial symbiosis
three patterns of network cooperation have beearobd:

— resource recovery networks without common investmen
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— resource recovery networks with common investment,
— energy cascading networks as a specific form oérinbmpany cooperation with common
investment [Schiller, Penn and Basson 2014, p. 5].

| Sustainability |
v
| Industrial Ecology |

Facility or Firm ‘/l Regional/Global
—design for environment Inter-Firm ~a —budgets and cycles

—pollution prevent_ion - industrial symbiosis —matgrials_ and energy flow_
—"green “ accounting (eco-industrial parks) studies (industrial metabolism)

- product life-cycles
- industrial sector initiatives

Figure 1. Industrial ecology operates at threelteve
Source: M.R. Chertow [2000]

To sum up, the industrial symbiosis and creatiorindiistrial ecosystem show the way of
reaching sustainable development nowadays. Todhsirial ecology not only turns from the study
of the physical, chemical, and biological interan and interrelationships both within and between
industrial and ecological systems. Recent studieshé field of industrial ecology draw more
attention from technological and metabolic relasioips in industrial symbiosis towards new social,
spatial, and business inter-firm relationshipsagional or even in global space. Their outcomes
show that only the ability to mobilize decisive ragers is crucial for delivering industrial
symbiosis. They need real incentives to enter adastrial parks and industrial symbiosis.

INDUSTRIAL NETWORK

An industrial network is one of the modern indwdt@pproaches in industrial organization
economics. For this approach the most importanjestitis the relationship between firms in the
industry. The theory assumes that the whole agtiitd each change of the activity of the firm
takes place in the relationship and those relatipss are a central feature of business and
organizational landscape of modern industries. &Site early 70s the Industrial Marketing and
Purchasing Group (the IMP Group) has been concewiidthe understanding of the content and
shape of business relationships. This approach kna® industrial network or just network
approach exemplifies that an economic world cossi$tnetworks of business relationships. The
approach has prevailed idea that atomistic comparie doing business in the world of anonymous
suppliers and anonymous consumers. The main phev@ai®servable in networks are cooperation,
competition, interactions, business relationshipsyement, relatedness, and exchange.

The main feature of business is interaction whatgording to D. Ford and H. Hakansson,
[2006], has several key characteristics: time,rdgpendence, relativity, jointness, and subjective
interpretation. The interaction that takes placevben single actors is always the outcome of their
previous interactions, as well as of their curriei¢ractions with others and their anticipation of
future interactions of others. Therefore, busiriegaction is embedded in past, current and future
time. The inherent characteristics of interactedwnek structures are interdependencies. In
networks they are built mainly on technologicalomemic and resource dimensions. These
interdependencies bring different kinds of orgatiweal, social, strategic, logistical consequences
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as well as effect on production structure, prodietelopment and economic effectiveness. The
observable phenomenon shows that efficiency ofurees evolves together with exploitation of
considered interdependencies by the network partri@ince interaction always takes place in
relation to others, there are no simple or stalbliesras well as everything is time relative. Thetne
key characteristic of business interaction, i.entjeess develops in many aspects: combined
intentions, specific investments, mutual commitmemd common aims of network partners. The
last, but not least characteristics - the subjectinterpretation means that all actors have their
individual interpretations of the actions of otheaad their interactions are based on those
interpretations [Ford and Hakansson 2006, pp. 7-16]

The interactions evolve into temporal relationswigh specific features typical for business.
H. Hakansson and |. Snehota [1995] distinguisheal twain kinds of characteristics for business
relationship. They are: structural characteristas follows: continuity, complexity, symmetry and
informality and process characteristics, as folloadaptations, cooperation and conflict, social
interaction and rutinization [Hakansson and Snehd®95]. Major customer and supplier
relationships of company show continuity and regatstability. The long-run relationships are
precondition for change and development in the agkwBusiness relationships are complex in
many ways, e.g. number, type, contact pattern.cByfiusiness relationships appear symmetrical in
terms of resources and initiative of the partiegoimed. They often have a low degree of
formalization. Mutual adaptations are a preregeisitthe development and continued existence of
relationship between two companies. Elements ofpemtion and conflict coexist in business
relationships. Despite business relationships besggntially about business-specific behaviors —
subjective values — the personal bonds and coomtihat are always present, play an important
role in formation of a relationship. While businesationships are often complex and informal,
they tend to become institutionalized over timeatdsson and Snehota 1995, pp. 9-10].

Regardless of the type of industry, a company adwaperates within a texture of
interdependencies that affects its development.e fre repeatedly encountered in various
business relationships, i.e.: technology, knowledgeial relations, administrative routines, sysem
and legal ties [Hakansson and Snehota 1995, p3]L2+i networks technical development within
one company and in its relationships is dependerdtier companies' technologies. It is facilitated
or constrained not only by those with whom the campmaintains direct relationships but also by
the technology of other third parties. In the samag, the know-how of the company reflects not
only the knowledge of its personnel but also tHahe other companies and organizations to which
it is connected through business relationships. Fbéutions adopted in one (or several)
relationship(s) will affect what is possible or mesary to do in some other relationships. The legal
texture is of interest as it can connect differbasiness units with privileged ties. This applies
especially to different forms of ownership contoolother forms of agreements. Social bonds that
arise among individuals in the two companies arpoirtant for mutual trust and confidence in
interaction between individuals.

H. Hakansson and |. Snehota (1995) introduced adoemalytical scheme to identify where
and what effects are likely to occur as businesatiomship evolves. It includes the immanent
independencies between organizations involved énrtétwork. The network scheme consists of
three characteristics (the layers): activitiespueses and actors. It is known as the ARA Model
(Figure 2). This analytical scheme is used to ifiemthere and what effects are likely to occur as a
relationship is established, evolves or is inteiedp In the model there are three distinct columns:
company, relationship and network. The authorsidenghat it can be used in analyzing business
relationships and three types of effects: the diedfect changing the potential of the relationship
(column 2), on the companies and their cost-revemmyeents (column 1), and effects in the overall
network (column 3). Companies have its own activstyucture, organizational structure and
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resource collection. They develop relationshipswither companies as activity links, resource ties
and actor bonds. The companies influence the dpwedat of relationships and the development of
relationships influences the companies. There recg conditioning exists. The relationship
effects spreads among other companies and cregti®srk as an aggregation of actors with activity
pattern, web of actors and resource constellafibe. relationships influence the network and again
the network influences the relationships. Also, thlationship layers representing activities, actor
and resources interplay as activity links, actardsoand resource ties.

Company ' Relationship ' Network
(Column 1) ; (Column 2) ; (Column 3)
o Activity structure €——» Activity > Activity
Activities (1) : links : pattern
i (? i ®)
Actors Organizational : Actors i Webs of
structure «— > bonds «— > actors
4) | (5) | (6)
Resource : Resource i Resource
Resources collection «—> tie > constellation

(7) § 8) § )

Figure 2. Scheme of analysis of development effectaisiness relationships

Source: H.H&kansson and 1.Snehota (1995)

To sum up, a business network is a specific quagrozation with a specific structure of
interactions and interdependencies and specifima@o@, technical, and social dimensions.
Nowadays, industry networks are the main featurth®fbusiness landscapes. Within the frames of
network approach a general model of business oelgtiips has been developed in terms of
activities, resources and actors. Up till now, thedel has been widely used for different kinds of
analyses, e.g. on network innovation, network eimt network performance effects. It also seems
suitable for widely treatment of sustainable depelent of the industry.

CONTRIBUTION TO THE SUSTAINABLE DEVELOPMENT OF INDU STRY

Industrial ecology and industrial networks are fyrdteterogeneous in their approaches and
practices as well as in the areas covered. Both ttadir roots from industrial economy, but instead
of the common way of viewing individual actors (@iaed) as loosely coordinated by price signals
in a market, they both established systems orientaif bounded actors closely related to each
other, tied by different relationships. In theirnas of specific relationships the most importarg a
movements, flows and changes which take place antieogactors. In the current forms the
industrial ecology and industrial networks may lbagsidered as two different interaction models.
Nevertheless, they may be well considered stickiggther in the context of requirements of the
sustainable development of industry. Contributiofisoth approaches into sustainable development
of industry includes as follows (Table 1).
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Table 1. Contributions of industrial ecology andustrial networks to sustainable development of

industry
Categories Industrial Ecology Industrial Networks
-Pioneering works in 1970s -Pioneering works 1970s
-Journal of Industrial Ecology founded in | -In 1976 the first joint research project
Genesis 1997 _ _ _ of the In_dustrial Marketing and
-International Society for Industrial Ecology Purchasing Group (IMP Group)
(ISIE) in 2000 by the New York Academy ¢f-2006 first issue of the IMP Journal
Science
-Industry ecosystem with materials and -Industry network with different
energy flowing through a myriad of modes which are related to each other
Systems . . P ) .
orientations mtergonnected production processes by specific interactions and non-linear
contributed to the close cycle of economy | flow of goods, services, and
knowledge
-Industrial ecosystem is comprised of -Economic world is comprised of
Structural interconnected actors which are recycling | networks of interconnected
orientations materials and energy with no waste (close| relationships between independent
loops) companies (open loops)
-Flow is a process between companies whictinteraction is a process between
= . changes and transforms wastes into an eneogynpanies which changes and
aradigms - o
or raw materials for another product or transforms resources, activities, and
processes the companies themselves
-Industrial metabolism -Business interdependence
Ideas . o . : :
-Industrial symbiosis -Business relationships
-Case studies -Case studies
Empirical -An aggregate and organizational studies | -An aggregate and organizational
methods -Material and energy flow studies studies
-Flow, point and sequential mapping
-Material Flow Accounting -Flow and visual mapping
-Substances Flow Analysis -Process perspective
Practices -Life Cycle Analysis -Pattern matching
-Life Cycle Design -Grounded theorizing
-Design for the Environment -Network strategy
-Total Quality Environmental Management] -Management of supply networks

Source: own elaboration based on the subject litema

The first and the most important is that in botmeapts the main driver of interaction is
sustainable development, high efficiency and hiifgciveness. But the difference is that industrial
ecology models drive towards eco-efficiency achiewy the delivery of competitively priced
biomasses and services that satisfy human needsramgl quality of life, while progressively
reducing ecological impacts and resource interibityughout the life-cycle to a level at least meli
with the earth’s estimated carrying capacity [LeBADO, p.11]. Industrial network models drive
towards relation-efficiency achieved by the staelationship with other business units [Hakanson
and Snehota 1995, p.45]. In the relational modglrenmental standards are being negotiated by
business partners with established investmentsdiiggdon and Waluszewski 2002].

Nowadays, developing green industry (product) isoaplex process and often requires
combining technologies from several industries. r&€fare, it is relevant to view creation of eco-

sustainable solutions from an industrial netwonkeliactive perspective [Baraldi, Gregori and Perna
2010]. What the IMP literature stress, and whahissing in the industrial ecology literature is the
differences among the actors approaches espeaiatly the established investments. In the
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industrial ecology all investments are made for tbason of improving an industrial biosystem
(ecosystem). In industrial networks all investmegits made in relationships with other actors. If
both approaches consider they attitudes towardsstment, the more holistic approach could be
taught.

Economic structures are in both concepts determibgdthe relationships. In industry
ecosystems the circulation of flows is closed asdtural systems. Contrary, in business networks,
the relationships are open for direct and indieqtansion. The paradigms of industrial networks
and industrial ecology underline changes and toansitions towards more efficient and more
sustainable development. In industrial networks mhest important is efficiency of resources,
activities and companies themselves. In industdalogy the most important is reduction of wastes
and loses.

The main paradigms of both approaches underlingé ithahe economic world the most
important are processes which take place betweempanies. They are flows and interactions.
Therefore, the main coming ideas say about intedhess of industrial and business processes,
with related episodes in a process of developntetdomprises a life cycle consisting of a number
of different stages (metabolism, symbiosis, intpef@lence, relationships). Both supply-chain
management and industrial ecology foster links betwvarious types of enterprises across all
manufacturing and processing industries. Theoletioacepts of industrial ecology and industrial
networks shift academic and business practicesrtsvplanning and strategizing in relationship
with other actors.

Both of the concepts use sociologic and anthropolstudies to understand rules of social
interaction. They apply such social characteristitsnter-personal relations as: communication,
trust, motivation, commitment, reciprocity, and maother morphological and interpersonal
characteristics of social relationship. The intdoacincludes both inter-personal communication
and interaction through delivery of physical produand services, information, knowledge and
payments. Social and material dimensions are iafgddent and dynamic. Notwithstanding, both
industrial ecology and industrial networks aim #tes than sociological studies of inter-personal
relationships. They neglect the inter-personalti@iahips and merely focus on the connectedness.
They focus on build-up perspective on network flamsl processes producing a growth instead of
structural holes and different degrees of separatio resource interdependency instead of synergy,
on comprehensive analysis of relations betweennizgdons and surroundings than exclusive
focus on inter-personal relationships [Godusche@t72 p. 8; Schiller, Penn, Basson 2014, p.5].

Empirical researches in both discussed approaateebased on qualitative methods, mainly
case studies. The level of analysis is on aggregag@nizational level and not on an inter-personal
level. The focus is on a wider structure, not odividual relationships. They aim at qualitative
understanding of the content, shape and the efiefcthe relationships among companies. In
industrial ecology the aim is the high quality o&terial and energy flow measured by ecological
efficiency. In industrial network the aim is theghiquality of co-evolution of business activities,
resources and actors measured by economic efficemt effectiveness.

Nowadays, industrial ecology has been identifiedaastrategy for promoting industrial
sustainability. The perspective of industrial origation and especially of industrial networks
should be considered while identifying and impletiven strategies to reduce the environmental
impacts of products and processes associated withsirial systems, with an ultimate goal of
sustainable development. Recently, the industdalagly is more and more often recognized as the
study of the effects of the material and energwdlaot only on the environment, but also on the
economic, political, regulatory and social factasswell as the reverse influence of these factors o
the industrial flows. The social network analysiseing used for studying of self-organizing
industrial symbiosis with the assumption of the eddredness of industrial networks in industrial
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ecology. It is evident that industrial nodes candoanected by various types of ties including
material and energy flows, financial transactioimgprmation, and social interaction. Despite
industrial ecology’s primary interest in the fumctal ties that establish metabolism of the network,
it also needs to consider indirect social influenoe.g. research institutes spreading knowledge,
banks handing out loans or regulators introducieny regulations. New models of social analysis of
material flows initiate the discussion on metabaldationships in time and space which are
produced and reproduced by social relationship&ill8c, Penn and Basson 2014, p. 2, Velenturf

and Jensen 2015].

Publications on environmental impacts of industgditionally focused on the technology
aspects. Nowadays the view shifts away from thertelogy approach toward holistic approach to
“green industry” dealing with the social and ecoiraspects, as well as the complexity of
“greening supply chains” [Dornfeld 2012]. When siiséble development is the goal, the design
process is affected by external and internal faclde: government policies and regulations,
consumer demands and preferences, the state oédtieomy, competition, current scientific
understanding and public perception, as well aparate policies and the companies’ mission,
product performance measures, product strategids;esource availability.

Today the aspiration of broadening the conceptndistrial symbiosis towards social and
structural dimensions lay in:

— the fact that environmental protection is more ttrenrecycling of materials (in fact, recycling is
an end of the pipe activity and therefore county as a second-best solution, it does not aim at
avoid or reduce the negative outcome of produgtimeesses),

- sustainable development is more than environmeaatiection (it implies three dimensions:
economic prosperity, environmental quality, andaldastice),

— transition towards sustainability requires the irrement of all relevant actors (region, industry,
regulators, consumers, households, interest greugsso on) [Posch 2010, p.246].

CONCLUSIONS

Nowadays, the concept of industrial ecology is peieveloped towards a holistic approach
recognized namely as an industrial sustainabilityis broadening of industrial symbiosis requires
new models of social relationships, finance flowtte regulations, and so on. For industrial
ecology building an industrial biosystem (ecosygté&snmuch wider activity than just building a
business network. The juxtaposition of industrialegy approach and industrial network approach
also shows different rationalities among econonttos in industrial ecology and in industrial
network. Industrial ecology shows the way how besiin networks may change the disadvantage
of being involved in the environmental debate iattvantage of totally new business encouraged to
look for ecological advantages by ecological appino®&oth discussed approaches are connected by
the main and new view of industry, in which the miosportant lays in between companies. It is
imperative to implement the network approach asédcomplishments of business interactions and
business relationships. This is the way to linleiiattions to technical and organizational changes
proposed by industrial ecology as well as to litrtategies formed and developed not within a single
company, but between interconnected companies.

To create a new economy for sustainable developrtieege two subfields of industrial
economy should work together more effectively otomporating their achievements into common
practice. More has to be done to explicate theircstral and system aspects in common such as
interdependence, closed-loop, community, or logalihe coalescence of all industrial knowledge
into a unified whole is needed as well as more wierdemanded to demonstrate the benefits of
bringing industrial ecology into network practicé$p to day results, in form of the supply chain
protocols for large-product oriented companiesyiregl that suppliers to these companies carry out
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evaluation of environmental burdens associated aviginoduct, process, or activity, are quite weak
as for the long history of both approaches. Tongfiteen and to accelerate the results of sustainable
development joint academic and practical effortsutdh be undertaken within the frames of both
considered approaches.
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Elzbieta Zatog&, Emilia Kuciaba®

I NLAND WATER TRANSPORT POLICY DEVELOPMENT OF
TRAS-EUROPEAN TRANSPORT NETWORK TEN -T POLISH AND EUROPEAN
EXPERIENCES

Abstract: Policy development of the Trans-European transpetivork TEN-T is one of the
best-defined areas of the EU's common transpoitypdDbtaining funds for the development of the
TEN-T is a way of overcoming the financial barriesghe development of transport infrastructure.

In Poland, inland waterway transport has a margivialin the transport system of the country.
This is a consequence of limited funds for mainteea development and modernization of
waterways.

Polish waterways are not included in the TEN-T meknecause of the non-compliance of
international technical standards. It can be asduimat this will have far-reaching negative effects
on the functioning of inland waterway and for tremalization of transport policy in Poland in
accordance with European guidelines. As a conseguénnegatively affects the competitiveness
of the economy, especially in regions with acceghé¢ waterway.

Keywords: Trans-European transport network, TEN-T, inlandew#étansport, transport policy

INTRODUCTION

Trans-European transport network TEN-T is a pdlltiprogram, by which the European
Commission aims to create a system of transporhextions. This system will provide spatial
coherence of the EU area, it offers the right ctows for increasing the mobility of people, goods
exchange, solve the problem of congestion and pvilmote environmental protection [Zaloga
2009].

Trans-European transport network policy developnigmine of the best-defined areas of the
EU's common transport policy. Raising funds for ttevelopment of the TEN-T is a way of
overcoming the financial barriers to the developnwértiransport infrastructure.

POLICY OF DEVELOPMENT OF TRANS-EUROPEAN TRANSPORT N ETWORK TEN-T

Since mid-80s, within the trans-European transpwtwork policy, have been defined
assumptions for the infrastructure developmenteggsa These assumptions are designed to ensure
the efficient operation of the internal market,pimvide economic, social and territorial cohesion
and improved accessibility across the Europeannio

The legal basis for the trans-European transpdwor& was created in 1992 by the Treaty of
Maastricht. In 1994 during the European Council tingein Essen was adopted a list of 14 major
projects. In line with the already implemented bg EU's sustainable development strategy, most
of the projects were related to rail and combinehdport. The development of highways was
planned only in three, relatively economically weakU countries, which was Portugal, Spain and
Greece.

Financial principles of trans-European transpotivoek development were identified in 1995
by Council Regulation (EC) No 2236/95. In theseutation were also defined EU assistance
conditions and procedure within projects of comnnotierest realization. In general assumption,
Community aid could not exceed 10% of the totalitedpost of the project. For implementation of
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the regulation EU secured amount of 2.35 billionEfor the years 1995-1999, while the estimated
value of the investment 14 projects amounted tbiBidgn ECU. By that fact European Commission
gave the signal that the share of the EU budggtsrimplementation will be limited.

In 1996, the European Parliament and the Counaptadl the first guidelines defining the
TEN-T policy and infrastructure planning [Decisiblo 1692/96/EC]In 2004 these guidelines was
amended, taking into account EU enlargement andedpected changes in the course of cargo
flows [Decision No 884/2004/EC]. To facilitate thwplementation of projects, was adopted a
number of financial and non-financial instrumenikese include the financial regulation on TEN
[Regulation (EC) No 680/2007], Cohesion Fund, Eesrp Regional Development Fund (ERDF),
the loans granted by the European Investment Baskwell as initiatives coordinated by the
Commission.

A major challenge for policy revision of the TENwas the Lisbon Strategy in 2000. The
policy of infrastructure development was revisegi/istg to achieve its objectives.

In 2003, a group chaired by Karel Van Miert (whitftluded representatives of the EU
candidate countries) assessed the progress ofrtfects of the TEN-T, identified the investment
priorities for the enlarged EU (EU 25), classifieéccording to the time horizon and identified as
cohesion projects.

Finally, a list of 29 priority projects of TEN-T twork was adopted by the European
Parliament and the EU Council in April 2004. Thigethe priority projects runs by Poland in a
latitudinal orientation (No. 23,25,25), two of thesonnect Gdiask and southern Europe, and the
third project will create axle railway "Rail Baldt from Warsaw via the Baltic countries to
Helsinki.

Until 2007 was realized five of 30 of TEN-T netwqukiority projects. Implementation of 30
priority projects requires investment of about ®llon euros.

In the years 1993-2006 expenditures for the impleaten of all TEN-T projects incurred 458
billion euros, including 163 billion from the Commity budget and 295 billion euros from the
budgets of EU Member States. Expenditures planaethé years 2007-2013 incurred 337 billion
euros, including 157 billion euros from the EU batddgSources of funding priorities of the TEN-T
are shown in Table 1.

Table 1. Financing of TEN-T priority projects (llh euro)

Trans-European Transport Network TEN-T 1993/1996— 2000- 2007-
1999 2006 2013
EU 15 EU 27 EU 27
Expenditures on a total of 30 priority projects
32,65 93,7 154,0
— TEN-T Found 1,35 2.80 54
— Cohesion Found 3,83 7.0 12,3
— European Regional Development Fund (ERDF)
— loans and guarantees from the Europpan 1,46 4,81 4,7
Investment Bank 9,78 16,1 25,0
Other sources of funding (national) 16,23 63,0 606

Source: TEN-T Funding in Figures. Transport infrastures- EU funding for TEN-T, www.ec.europa®5.05.2013)

Despite so many potential sources, the main buoddimancing the trans-European transport
network rests on the budgets of a member statesrdsults of studies of recent years indicate that
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the level of investment in transport infrastructimeall EU countries is very low and it is smaller
than 1% of GDP.

The majority of EU investment funds dedicated te fThEN-T are spent on rail projects
(railways and ERTMS) - 61%, and only 4% for roaojpcts. However, the Cohesion Fund are
directed primarily to investments in roads (50%taifal investment in transport are intended to
roads and air transport projects).

So far, the principles of financing of the trans:«@pean transport network in the EU have not
been very effective. The priority projects are moplemented at the same rate and scope, as
expected. The European Commission undertakes metiyitias aimed at achieving significant
progress in the implementation of the TEN-T.

25 October 2006 was established Executive Agenc¥rahs-European Transport Network,
headquartered in Brussels. Agency was establistrethé period from 1.11.2006 to 31.12.2008. It
manages Community action in the field of TEN-T, mhoates financial instruments, provide any
administrative and technical support requested Hey European Commission. Agency is also
responsible for collecting, analyzing and reportinghe Commission all information required for
implementation of the TEN-T. It take supplementamgasures to contribute to the effectiveness of
the TEN-T program, in particular promote the progita all stakeholders and increase its visibility
to citizen [Commission Decision 2007/60/EC].

In July 2005 the European Commission appointedEsixopean coordinators and entrusted
them task of support implementation of five prigriprojects and the implementation of the
European Rail Traffic Management System (ERTMS)2007 published regulation amending the
general rules for the granting of Community finaeiid in the field of the trans-European transport
and energy networks [Regulation (EC) No 680/2007].

However, the main source of Community support f&N¥T is still the Structural Funds and
the Cohesion Fund. Countries of Central and Eadfemope, as counties which have access to
cohesion policy instruments, should be the biggesteficiary of such organization. The incentive
from the Cohesion Fund (85%), as recognized byBbepean Commission, can facilitate the
financing of priority projects in poorer EU coumtsi

In 2010. The European Parliament and the Counoiptedi Decision No 661/2010/EU, which
recast the Union guidelines for the developmertheftrans-European transport netwlecision
No 661/2010/EU]. First of all, decision amended ¢herent perception of infrastructure. It defined
network range, which consists of the transportastiiucture, traffic management systems and
systems for positioning and navigation.

In 2011, based on challenges defined in the WhipeP “Roadmap to a homogeneous
European Transport Area — Towards a competitive esgburce efficient transport system”
[COM/2011/0144 final], was defined long-term stogteof the TEN-T guidelines for the years
2030/2050 [COM (2011) 650 final]. Special attentiwas given to the contribution of infrastructure
investment in reducing carbon dioxide emissionsieA&v approach to planning the development of
the transport network in the EU was introduced- ¢bacept of two-layer development, of the
comprehensive network and the core network. Thepcehensive network constitutes the basic
layer of the TEN-T. It consists of all existing apdnned infrastructure meeting the requirements of
the Guidelines. The comprehensive network shouldebézed until 31 December 2050. The core
network overlays the comprehensive network andistmsf its strategically most important parts.
It constitutes the “backbone of the multi-modal rligbnetwork”. The core network should be in
place by 31 December 2030.

Rail freight corridors will provide the frameworknstrument for the coordinated
implementation of the core network. In terms ofggothe core network corridors will in principle
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cover three transport modes and cross at least tMiember States. The core network has been
designed in accordance with the following two-stegthodology:

- the first step was the identification of main nodesban, ports and airports, border

crossing points),

— the second step consisted in connecting these moaies by multimodal links.

For the implementation of the TEN-T policy develapm was created a new financial
instrument - the fund "Connecting Europe Facilit§Q billion euro of fund will go to Member
States eligible to receive assistance under theneagents laid down for the Cohesion Fund.

In 2012, during monitoring progress of implementihg priorities of the TEN-T has been
shown that past actions were ineffective, espgcialking into account the expected duration of
projects. Some projects have a chance to finighwiill be financed from the EU budget.

Of the 30 priority projects (as of November 20126 has been completed, 18% are in
progress, investment in 16% of projects was stame@012-2013, and 14% projects will be
implemented after 2013. The biggest progress has behieved in road investments (completed
80% of planned projects), smaller progress has bekieved in rail corridors (about 50%).

In the literature, are raised the objections todhieria for selection of projects for funding.
Research conducted by Stef Proost revealed thatl@nbut of the 22 priority projects of the TEN-
T met the basic test performance (5 percent sdabunt rate). He proved also that a minority of
selected projects has any real European added wateems of the benefits of local investments to
other countries. They would be certainly more dffecif they were invested in the poorer regions
of the EU.

Transport infrastructure network in the overall cept of TENs (transport, energy,
telecommunications) proved to be the segment wighhighest barriers to development. The reason
is the wide range of investment, high labor- angite&intensive, legal and organizational barriers,
the requirement to considering EU environmentaklation, as well as coordination of national and
regional investment plans taking into account thiegEorities. Experience in the implementation of
TEN-T program shows that this political vision, spite of compelling targets, will be difficult to
implement. The primary barrier is the limitation pfiblic finances, insufficient coordination of
priority projects and the lack of compatibility dhe interests of member states in the
implementation of cross-border sections.

INLAND WATER TRANSPORT IN POLICY OF DEVELOPMENT OF
TRAS-EUROPEAN TRANSPORT NETWORK TEN-T IN POLAND AND EUROPE

The spatial arrangement and utilization of watersviayessential for the effectiveness of inland
waterway transport and demand for inland waterwaypsport. This is a result of tendency to
increase the size of river vessels and profitatddesof container transport on waterways with high
technical parameters.

The prerequisite for the development of infrastuetof waterways and river ports are
increasing needs of the EU economy in area of ¢ciandand capacity of transport infrastructure.
Existing policies and instruments for their implertaion are adapted to upcoming challenges
related to mobility within the EU, care for the @ewvwment and the problems of congestion.

Unbalanced spatial distribution of waterways and thversity of inland water transport
development is a feature of the current systemlahd waterway transport in Europe. The creation
of an Agreement on Main Inland Waterways of Intéioral Importance (AGN) is an attempt to
impart cohesive qualities to international netwofkvaterways. AGN is an international agreement
adopted in 1996 by the Inland Transport CommittdeUDIECE. Agreement is classified
waterways, aiming to create a network of waterwayailable for self-propelled vessels with
dimensions of length. 85 m width. 9.5 m., draft-2.5 capacity 1 250 - 2 500 t. The agreement sets
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out the priority investments on the waterways tlboecks and missing links. It came into force in
1999 and was ratified by 18 Member States of UNECE.

Equally important for the development and cohesibthe network of waterways is inclusion
inland waterways in the trans-European transpdwank. In accordance with the guidelines set out
in the "Connecting Europe Facility”, waterways paegers class IV and above are part of the core
network of TEN-T. Core network consists of ninensjport corridors. Inland waterway transport is
part of the seven multimodal transport corridors
[http://ec.europa.eu/transport/themes/infrastr@gtan-t-guidelines/corridors/index_en.htm
(14.12.2015)]:

- TheNorth Sea-Baltic Corridor connects the ports of the Eastern shore of thécBaéa
with the ports of the North Sea. The corridor witinnect Finland with Estonia by ferry,
provide modern road and rail transport links betwéee three Baltic States on the one
hand and Poland, Germany, the Netherlands andBelgh the other. Between the Odra
River and German, Dutch and Flemish ports, it &stude inland waterways, such as the
"Mittelland-Kanal". The most important project iRdil Baltic", a European standard
gauge railway between Tallinn, Riga, Kaunas andiNBastern Poland.

— TheNorth Sea-MediterraneanCorridor stretches from Ireland and the north af U
through the Netherlands, Belgium and LuxembourthéoMediterranean Sea in the south
of France. This multimodal corridor, comprisingaintl waterways in Benelux and France,
aims not only at offering better multimodal ser@ceetween the North Sea ports, the
Maas, Rhine, Scheldt, Seine, Saone and Rhone vagns and the ports of Fos-sur-Mer
and Marseille, but also better interconnectingBhiéish Isles with continental Europe.

- TheOrient/East-Med Corridor connects the maritime interfaces of therth Baltic,
Black and Mediterranean Seas, allowing optimishng use of the ports concerned and the
related Motorways of the Sea. Including Elbe asuridl waterway, it will improve the
multimodal connections between Northern Germang,@zech Republic, the Pannonian
region and Southeast Europe. It extends, acrossethiefrom Greece to Cyprus.

— TheRhine-Alpine Corridor constitutes one of the busiest freight routes ofole,
connecting the North Sea ports of Rotterdam andvArg to the Mediterranean basin in
Genoa, via Switzerland and some of the major ecama@enters in the Rhein-Ruhr, the
Rhein-Main-Neckar, regions and the agglomerationMifan in Northern Italy. This
multimodal corridor includes the Rhine as inlandteraay. Key projects are the base
tunnels, partly already completed, in Switzerland #heir access routes in Germany and
Italy.

— TheAtlantic Corridor links the Western part of the Iberian Peninsuld e ports of Le
Havre and Rouen to Paris and further to Mannheiag8burg, with high speed rail lines
and parallel conventional ones, including alsoS$kée as inland waterway. The maritime
dimension plays a crucial role in this corridor.

— TheRhine-Danube Corridor, with the Main and Danube waterway as its backbone
connects the central regions around StrasbourgFaadkfurt via Southern Germany to
Vienna, Bratislava, Budapest and finally the Bl&a, with an important branch from
Munich to Prague, Zilina, Kosice and the Ukraineomder.

— TheMediterranean Corridor links the Iberian Peninsula with the Hungarian-&ikian
border. It follows the Mediterranean coastlinesSgfain and France, crosses the Alps
towards the east through Northern Italy, leaving Adriatic coast in Slovenia and Croatia
towards Hungary. Apart from the Po River and sortteerocanals in Northern ltaly, it
consists of road and rail. Key railway projectsngichis corridor are the links Lyon —
Turin and the section Venice — Ljubljana.
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Currently, have been taken steps towards the eatigtn of the canal Seine - Northern Europe
(Paris - Amsterdam) and Sabne - Moselle and SaoRkine (SMSR) in central France. Both
projects will be a very important link in a netwoof waterways in Western Europe [Mialocq,
Chaban-Delmas 2012, pp. 37-40].

Canal Seine - Northern Europe will have a lengti@® km and will be available for ships
with a capacity of up to 4 400 t. Canal will connhBaris region with Rhine and Germany (through
Belgium), creating a 20.000 km of new routes odiml waterway transport in Europe. This canal is
to be opened in 2017. Voies navigables de Franposgiqis that by 2020 this canal will be
transported 15 million tons of cargMédium and long time perspectiveg.193]. This corridor is
on the list of 30 priority TEN-T corridors. It wilhave great importance for the economy of the
European Union.

Canals Sabne - Moselle and Sabne - Rhine (SMSBW allater connection of Germany and
Southern Europe (through France). It will connedtin@ - Moselle - Saone - Rhone -
Mediterranean. After passing the above-mentionedlsaloads will be transported by sea from the
port of Marseille to North Africa and Asia.

Both canals will have a total length of approx. 29, total width of 70 m and a width useful
for vessels of 36 meters. Height difference willdggial 300 meters. Canals of such dimensions can
be used by barge with a length up to 185 m and dfa4.5 m. In financing of the construction of
canals SMSR will participate eight regions of Fand three German Lander. Construction of the
above-mentioned canals was undertaken by the maregeof inland canals in France - Voies
Navigables de France - VNF[Mialocq, Chaban-Delnm@&E2 pp. 37-40].

With the additional budget dedicated to trans-Eaesptransport networks is possible more
efficient elimination of the missing links and Hettecks in European network of waterways. In the
financial perspective 2007-2013 the European Cosionsallocated 11.5% of the budget of the
TEN-T, it is 610 million EUR, to the project No. I®hine-Main-Danube) and No. 30 (Seine-
Scheldt). In addition, 66 million EUR was allocatiedsupport smaller projects in inland waterway
transport carried out on the river Po, Moselle thie port of Cologne on the Inland Canal in
Germany and the Oder-Havel CanMedium and long time perspectivgg.193]. The main
beneficiaries of the TEN-T in inland waterway tnaod in the 2007-2013 financial perspective was
Germany.

As part of the priority project Seine-Scheldt, i813. Belgium received from the TEN-T
budget 5 million EUR for investment projects diwidmto 3 stages. The first stage concerns the
reconstruction of two bridges, which will allow thtransport of three layers of containers from the
French border to the River Moselle. The secondestagolves conceptual work that will allow for
investments in infrastructure eliminating bottlekeon Seine and Scheldt. The third stage of the
project involves upgrading canal Brussels - Scheldt depth of 9.5 m and a minimum width of 55
meters, allowing the transport of using vessel$ witapacity of 10 000 t [Press Release Executive
Agency, http://tentea.ec.europa.eu (28.07.2013)].

In Poland from the TEN-T budget was funded pilatject to implement RIS on Lower Oder.
The project was implemented by the Office of Inlaligation in Szczecin. It includes 97.3 km of
the Oder River on international parameters, whitipdsed an obligation to implement RIS. In
2013, the Inland Waterways Authority in Szczecigdiework on the project "Full implementation
of RIS Lower Oder - preparatory work". System vl expanded territorially by the distance from
the village Ognica to the village Hohensaaten3@ekm [www.ris-odra.pl (25.07.2015)].

Lack of international parameters of waterways itaR@ with minimum class IV navigability
was the cause of their rejection by the Europeamm@ission as waterways that could create the
TEN-T network. In the network is only the lower 8en of the Oder holding a class IV waterway
(Widuchowa Szczecin $winouijscie). This decision will have resounding consegesnfor the
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economic development of regions. It means the édédsenefits from the transit of goods through
Poland, the loss of potential jobs, losses for dPotieaports and loss benefits of cooperation with
neighboring countries. Lack of inclusion of the @deaterway to the TEN-T will also hamper the
implementation of Oder - Danube — Elbe Canal.

It is worth noting, that as a result of the reumsiaf the TEN-T, to core network was included
competitive corridor in the following course: BerlMagdeburg - Hannover - Inland Canal - West
German Canal System — Rhine [http://ec.europaansgfrort/themes/infrastructure/ten-t-guidelines
(03.23.2015)]. Germany investing in port in Schwedbviding transport services in Berlin by
water. This project was realized despite unfavarahterways development policy in eastern
Germany and prioritize the development of this moffgansport in the Rhine.

Huge delays in adjusting Polish waterways to Euaopeequirements caused losses for
shipping companies and water management. Revelts&sg changes require expenditures that are
impossible to realize in a short time.

It can be assumed that the omission of the interektinland waterways regarding their
inclusion in the TEN-T network will have far-reanbi negative effects on the functioning of this
mode of transport and for the implementation ohgport policy in Poland in accordance with
European guidelines. In consequence it affects radiyethe competitiveness of the economy, in
particular in regions with access to the waterway.

CONCLUSION

The political program trans-European transport oet& outline priorities for expansion and
modernization of selected transport corridors inope. The inclusion of infrastructure projects into
TEN-T provides promotion and political support ftreir implementation, and constitutes an
important source of investment financing.

The use of opportunities arising from the integnatof waterways TEN-T could contribute to
achieve international parameters of waterways itarRb It would contribute to obtaining of
cohesion of the waterways network, improving imedal competitiveness of inland waterway
transport, ensuring conditions for development angstment for shipping companies and the
growing interest in the Polish market of foreigiipsiwners.

To enable Polish waterways to the trans-Europearsfort network in the next revision of the
TEN-T network they must have a minimum IV navigdbikclass. From the requirements of the
European Commission indicates that the inclusiorPolish rivers to the TEN-T will also be
possible if there will be create a comprehensiag@m adjusting waterways to international class
(at least IV navigability class), feasibility stuéyd the necessary strategic environmental impact
assessment. Required is also a decision on implatieem of the project, for example, after the
establishment of this program by law.
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