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Viktéria Ali Taha®, Michaela Sirkova LuciaBednarov&

TALENT MANAGEMENT IN SLOVAK ORGANIZATIONS : INSIGHT INTO
SELECTED PRACTICES AND PROCESSES

Abstract: The purpose of this paper is to identify procesasesl practices of talent
management and their implementation in Slovak cant&ased on the theoretical knowledge base
and current research questionnaire survey was ctediuto obtain primary data. The survey
examines the array of talent management procesmpiactices in Slovak organizations. The
paper presents partial results of the survey comgrthe embeddedness and implementation of
talent management, more precisely, declaratiomleht management strategy and synchronization
of talent management strategy with the overall camypstrategy. When analysing the data gathered
there were used descriptive and inferential statistmethods, specific correlation analysis,
ANOVA and Student's t-test.

Keywords: talent, talent management, practices, processate gy

TALENT MANAGEMENT: PERSPECTIVES AND CONTENT

Recent researches and volume of scientific papmtslight the growing interest in talent
management in organizations and businesses. Im trdeicceed globally and to retain competitive,
organizations must give adequate attention to talepeople who are able to ensure long-term and
sustainable prosperity and development.

Talent management is strongly related to humantaagappelli (2008, p. 1) indicates that
talent management is “simply a matter of anticipgtine need for human capital and then setting
out a plan to meet it”.Hunt (2008, in Nagra, 204tHtes that talent management is about getting the
right people in the right jobs doing the right tign According Sonnenberg (2010, p. 2) “talent
management is the capability to create and contisiyooptimize the talent resources needed to
execute a business strategy. This means attraatidgleveloping them, guiding their performance
toward optimal productivity in light of strategimals and finding new sources of value in their
performance through innovation and continuous imgnaent”.

Lewis & Heckman (2006) state that in the literattoeused on talent management there is a
lack of clarity regarding the definition, scope aoderall goals of talent management. Authors
distinguish three distinct views / perspectivestalent management: (1) the first defines talent
management as a set of typical human resourceiqaactunctions and activities such as recruiting,
selection, development, career and succession rear&ad; (2) the second focuses primarily on the
concept of talent pools; (3) and the third perdpedbcuses on talent generically - without regard
for organizational boundaries or specific positiflnswis & Heckman, 2006).

The justification and need for talent managememrganizations shows the following idea of
one of the world leader agencies in the recruitmektanpower Group: “A new, collaborative
approach is required from government, companiesiragigiduals to together find a way to unlock
the raw human potential within their reach and tharture and shape that potential to lead them to
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success” (ManpowerGroup, 2011). We assume thatgnéian, attracting and retaining skilled
people and exploitation of their potential areicaitto success ofexisting businesses.

Talent management covers wide range of activitied practices, particularly planning,
identifying, recruiting and selection, developmeataining and rewarding of talented people.

The top nine processes i.e. processes most likehbd integrated into existing talent
management programs are (Green, 2011):

e compensation and rewards,

e engagement,

« high-potential employee development,
« individual Professional development,
 leadership development,

* learning/training,

« performance management,

e recruitment,

e succession planning.

Stahl et al. (2012) studied talent management igectBased on their research in which 18
companies were investigated they discovered thaxetlare two different views on how best to
evaluate and manage talents. Authors point out“tha group of companies assumed that some
employees had more “value” or “potential” than eotheand that, as a result, companies should
focus the lion’s share of corporate attention agburces on them; the second group had a more
inclusive view, believing that too much emphasisttoa top players could damage morale and hurt
opportunities to achieve broader gains” (Stahl.e@12, p. 26).

IDENTIFICATION OF TALENTS

Generally acceptable opinion is that human ressusre the most important asset of any
organization. A single category of human resoutbas have the greatest impact on organization's
performance is the particular group of employeescalled “talents”. The importance of this
category of employees highlights Jim Collins (20@8)p considers wrong the popular idea “People
are the most important asset” and clarifies thafpeople, but “right people” are the most important
asset. In the context of this idea, we believe thi@inted people (talents) represent a strategietas
of the organization and their presence is critiodliture success of businesses.

Managing talents is commonly a part of HR strateggpectively human capital strategy. First
step in forging these strategies is the definitioih the organizational talent which means
specification of those who are considered talddtsvever, it is not easy to define “talent”. There
is no clear and generally accepted definition ¢énes. Individual organizations perceive talent
differently which is which is determined by diffeteconditions and environment they operate in, as
well as, different requirements crucial for eachptoyee to perform-a particular job. This is the
main reason for the considerable inconsistencyaankiiguity of the definitions of “organizational
talent”. Howe et al. (1998, in Tansley, 2011) iistfegard state that people are rarely precisetabou
what they mean by the term “talent” in organisasi@nd the implications of defining talent for
talent management practice.

We can conclude that talents are people with highergial i.e. with specific skKills,
competencies, abilities, attributes, experiences lahaviours who are able to achieve excellent
results and thus ensuring good overall performandability and competitiveness of the
organization.

TALENT MANAGEMENT STRATEGY
The formulation of talent management strategy itgcat factor to its effective implementation.
Talent strategy means formulation of strategic g@eld defining talent needs (Sonnenberg, 2010).
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Organisation need to start by looking at its sfyat plan, identify knowledge and experience areas
that will be important to future success and coiitipehess, develop competency models for each
of these areas, and design learning paths to deuwblese competencies in increasing degrees
(Human Capital Magazine, 2012).

Alignment with strategy is one of the six key pipies that successful companies adhere
together with internal consistency, cultural emhextftess, management involvement, a balance of
global and local needs and employer branding thralifferentiation, whilst corporate strategy is
the natural starting point for thinking about tdlenanagement. Important factor is strategic
flexibility since organizations must be able to it changing business environment and revamp
their talent approach when necessary (Stahl e2@12).

Lance and Dorothy Berger (2011) argue that taleabagement strategy makes explicit the
investments made in the people who are who arectegeto by mostly helpful in achieving
competitive excellence. Talent management strapeggeive a workforce as a portfolio of human
resource assets that are differentiated based assessment of each person's actual and potential
contribution to success. The talent managementeglyaof successful and high-performing
organizations contains three guidelines: (1) catthg people who will make the biggest
contribution in the present and in the future; f@pining key positions backups; (3) allocation of
training, education, rewards, assignments, and loprent based in the actual and potential
contribution of people (Berger & Berger, 2011, p-15).

Situation in formulation of talent management gggtin companies all over the world is far
from ideal. Manpower’s new Workforce Strategy Syr{im ManpowerGroup, 2011) revealed that
nearly one quarter of employers across 36 natimmere that their organizations' workforce
strategy does not support their business stratggdn't know if it does). What is more alarming is
a fact that among those two subsets of respondeat® than half (53 %) admit that they are not
doing anything about it. In too many cases, thetesjs on talent management is tactical and short
term when it ought to be strategic and long termyway, “sustained competitive advantage
requires not only a smart business strategy botalworkforce that is equipped to execute on that
strategy and understands its role in achievingats” (Manpower Group, 2011, p. 44 - 45).

RESEARCH METHODOLOGY

The collection of primary data was conducted thtoggiestionnaire survey among owners,
managers or executives of the companies in theagl®epublic. The methodology of the survey
was based on the methodology created by Dr. WillidmRothwell (In: Talent Management:
Aligning your organization with best practices trategic and tactical talent management, 2012).

In the research we wanted to determine the sitoatfdalent management implementation in
Slovak organizations. In this article we presentiglaresults of the research related to the issues
examined. When testing hypotheses several methbd$esrriptive statistics have been used,
namely Student's t-test comparing the means of s$amples, correlation analysis detecting
statistical relationship between two variables ANDVA analysing the differences between group
means and their associated procedures. The statistiftware SPSS was used.

The main outcome of this study is insight into therent state of the talent management
processes and practices in Slovak organizations.stindy helps us to gain insight into declaration
of talent management strategy in Slovak organinatio

« interms of the type of organization i.e. its egugarticipation (domestic/foreign),
« in terms of the size of organization.

SAMPLE CHARACTERISTICS

The research sample consist of 69 organizationgatipg in the Slovak Republic. The
respondents were approached by electronic andewritfuestionnaires. Respondents from all
regions of the Slovak Republic were included in ttesearch. Detailed breakdown of the
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participating organizations in terms of size, scopactivity and foreign equity participation caa b
seen in the Figures 1, 2 and 3.

Figure 1. Research sample characteristic in reldtiche sizeof enterprise (number of employees)

B MicroEnterprises (up to 10
employees)

B Small-sized Enterprises {up to 50
employees)

M Medium-sized Enterprises (up to
250 employees)

M Large-sized Enterprises (251
employees and over)

Source: own processing

Out of the 69 organizations reviewed, 43 % wergdazompanies, 25 % small companies, 20
% medium-sized companies. The remaining 12 % o$#maple were micro companies.

Figure 2. Research sample characteristic in reldbcscope of activity

B Industrial Enterprises

® Construction Enterprises

“ Agriculture Enterprises

B Forestry Enterprises

# Transport Enterprises

 Tourism Enterprises

# Cultural & Educational Enterprises

B Enterprises providing Financial Services

# Public Administration and Defence

# Enterprises providing Health and Social
Care
i Enterprises providing Other commnunity,
Social and Personal Services
Source: own processing
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Figure 3. Research sample characteristic in relatidoreign equity participation

M With Foreign Equity Participation

M Without Foreign Equity

~ Participation

Source: own processing

RESEARCH RESULTS
1. Declaration of talent management

The key to successful implementation of talent ngangent is to align and synchronize talent
management strategy with overall company stratétprticipants were asked using Likert scale (5 -
strongly agree, 4 — agree, 3 — neutral (neithezeagor disagree), 2 — disagree, 1- strongly digagre
0 — unable to rate/comment) express the level ifeagent with a statement.

Table 1. Declaration of Talent Management

. Frequency of answers

Declaration of Talent Management d y

5 4 3 2 1 0 total
Declared Talent Management as a ideational
approach to all interested parties 7 21 13 13 3 12 69
(stakeholders)
_Declared Talent Managemgnt as an 7 19 11 14 7 11 69
important part of the organization
Defined Talent Management and Talent 11 28 7 9 5 9 69
Formulated strategy of Human Resource$ 26 i 12 6 26 69
Established a specialized department which
deals to the development of Human 21 15 7 10 5 11 69
Resources
Formulated strategy of Talent Management 7 20 16 9 6 11 69
Talent Management strategy linked to the
strategic objectives of the organization 6 16 15 15 5 12 69
Secured internal consistency of Talent
Management with the other management 4 15 17 12 8 13 69
practices

Source: own processing
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When examining the “embeddedness” of talent managemespectively its “alignment with
overall strategic planning” in organizations, wesativered that most examined organizations in
Slovakia have defined talents and talent manageitsif. As expected, the majority of Slovak
organizations have defined human resource stratagy have specialized department that is
dedicated to the development of human resources.

RESEARCH QUESTION SAND HYPOTHESES
Considering that concept of talent managementladively new in our business environment,
it can be assumed that companies with foreign eqatticipation would be expected to be more
likely than Slovak companies to consider declathmtalent management (as part of the strategy).
Hypothesis 1. The declaration of talent managenietihe organization is related to the type
of equity participation i.e. the organization wifloreign equity participation are more likely
declaring talent management than organizations evittforeign capital participation.

The hypothesis was tested by using a statisticahaodet-test for two independent variables,
which compares the averages of the two groups. titeet compared the item questioned the
“existence of foreign equity participation in theganization” and item detecting whether the
investigated “organization has declared talent mgament as mental approach for all stakeholders”.
The value of the correlation coefficient shows teaength of the linear relationship between
variables is high. We can conclude that trelaration of talent management in organization is
associated with the kind of equity participatidrhis means that organizations with foreign capita
participation to greater extent declare talent rganznt than domestic organization (i.e.
organization without foreign capital participation)

Talent management is usually associated with bigpamies. Most of the successful stories
about talent management come from large organizmatamd companies. Moreover, many processes
and practices are very difficult to apply in smatid medium-sized companies. In this context, we
were interested whether there are any statistiGdwificant differences in the declaration talent
management strategy between organizations of diffesizes.

Hypothesis 2: The declaration of talent managenrettie organization is related to the size of
the company i.e. large and medium-sized organimataxe more likely to have talent management
strategy linked to the organization's strategic emives than small-sized and micro
organizations/enterprises.

Using statistical method ANOVA was found that theise no statistically significant
relationship between the variables “size of theaargation” (size is perceived in terms of number
of employees) and “interconnection of talent managy& strategy with the organization's strategic
objectives”. Based on the measured value of statlssignificance p = 0,579 (moderate positive
relationship) we can conclude thde declaration of talent management in organizatie not
associated with the size of the organization/emisep

CONCLUSION

Because human capital (particularly talented engsgy is the most important asset of an
organization which can significantly determine tbegerall performance and success of the
organization, the process of managing talents ¢®iming increasingly important. This tendency
influence also Slovak organizations and companied emises the need to implement talent
management. In this paper we presented partialtsestithe survey, which was conducted within
the Visegrad Fund Standard Grant project ,Integréédent management - challenge and future for
organisations in the Visegrad countries”. The aitenwas centred on declaration of talent
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management strategy in different types of orgaitimat We have found that the declaration of
talent management in organization is associateth wie kind of equity participation but not
associated with the size of an organization.
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Anna BieniasZ Zbigniew Gota®

FINANCIAL DETERMINANATS OF CHANGES IN FINANCIAL LIQUIDITY  OF
WOOD INDUSTRY ENTERPRISES IN POLAND IN 2006-2012

Abstract: The aim of the study is to present the diversitfimancial liquidity of the wood
industry in Poland in 2006-2012 and to identify steength and direction of impact of selected
factors influencing the variability of financialgliidity. The conducted analyses have proven that
wood industry enterprises, regardless of their aimd adopted measure, had the ability to meet their
current liabilities, although this capacity remainat a fairly low level. In turn, the causal factor
analysis has indicated that changes in the levéihahcial liquidity, measured by static indicators
were in the wood industry largely determined byndes in the structure of current assets and by
changes in the degree of coverage of current iligsilwith assets.

Keywords: Poland, wood industry, static liquidity ratios teeninistic methods

INTRODUCTION

The primary objective of financial activities of @mterprise in the market economy is to
maximise their value, and thus the wealth of thenens. Its implementation requires such a
management of the enterprise so that the econoruofit pr the value of the assets of agricultural
entrepreneurs would be maximised in the long {®kasniewski, Skoczylas 1998]. The value of an
enterprise is determined by the influence of the taain groups of factors. To the first one belong
the so-called non-economic factors associated weittous determinants of political, legal, technical
and social character. The second group, determithiegenterprise value, comprises economic and
financial factors, among which of paramount impoce are liquidity and profitability [Kowalczyk
2003]. However, in the economic literature the aptoof financial liquidity is used in a various
sense, usually as [Gélat al 2010]: the positive balance of means of pays) the easiness of
converting assets into cash, the degree of coveségeirrent liabilities with the components of
current assets, as well as the ability to setteEngttime current liabilities. The last of the miened
interpretations seems to define the notion of tigyi most adequately. Liquidity is even more
accurately defined as the ability of an enterptssettle its current liabilities [Siefgka, Jachna
2004].

Financial liquidity ought to be a permanent featof@any enterprise, however, it should not be
regarded as the main objective of its activitiesv®ttheless, it is one of the main areas of intenes
the financial management of an enterprise, anslduie to the effects of excess liquidity and, above
all, a lack of it. Maintaining a high level of ligdity limits the development opportunities of an
enterprise by reducing its ability to generate iprdfowever, a significant reduction in financial
liquidity may contribute to the loss of long-termhgency and, consequently, lead to bankruptcy.
Maintaining financial liquidity is therefore verynportant both in the short-term — it conditions the
ability to meet current liabilities of an entergrjsand in the long-term — it determines the
development and an enterprise’s ability to surthescrisis.

The purpose of this article is to present the diwgiof liquidity of wood industry enterprises in
Poland and to identify factors influencing the wahility of liquidity in the sector. Determining the
factors responsible for the ability of an entemprie meet its current liabilities and the factors
affecting this ability may be useful for executiveewd foster rational shaping the structure of eurre
assets and sources of funding.

“Poznai University of Life Sciences, Department of Finaaod Accounting, Wojska Polskiego St. 28, 60-627hBo
Poland; tel.: +48 61 846 60 92; e-mail address:hész@up.poznan.pl

*Poznai University of Life Sciences, Department of Ecorsrof Agribusiness Enterprises, Wojska Polskiega&t60-627
Poznai, Poland; tel.: +48 61 848 71 23; e-mail addresBygzekg@up.poznan.pl
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SOURCE MATERIALS AND RESEARCH METHODS

Financial liquidity is most frequently measuredngsithe so-called static indicators, which
include the ratios of [Sierfiska, Wedzki 2001, Siergiska, Jachna 2004]: current liquidity, the quick
ratio (called also the acid-test or liquid ratio)dathe cash ratio. However, static liquidity ratios
alone do not create opportunities for an extensaugsal analysis, they only allow to determine if
the achieved financial liquidity is the result of high level of current assets or short-term
investments, or a low level of current liabilitieka contrast, much greater possibilities for
interpretation are provided by systems of strudtumdicators. An example of such a system is a
form of a basic and at the same time synthetic oread liquidity evaluation — the current liquidity
ratio — proposed by Siefigka and Jachna [2004], in which the synthetic iicis influenced by
the following three factors:

AE AE IO A0

WPE =E=EXEXE

WFPB =WAD x W5Z x WPZ

where:

WPB - current liquidity ratio, AB — current asseIf — current liabilities, AO — total assets, ZO —
total liabilities, WAO — ratio of current assets S& — ratio of liabilities structure, WPZ — coverage
of liabilities ratio.

The presented equation indicates that current digui(WPB) is dependent on both the
structure of assets (WAO) and the structure of fugppdources (WSZ) as well as liabilities (WPZ).
In this model, the higher the multiplier, the higlige current liquidity ratio.

A similar system of multipliers can be createdtfoe quick ratio (WPS) and cash ratio (WPN),
adding respectively: the liquid assets ratio (WARJ the cash assets ratio (WAG).

AB —-£Z AB AE-Z Z0 AO

WPS=—72p =20 as *zs*7z0

WPS = WAD = WAP = W5Z x WPZ

- AB_Z-N AB AB—-Z—-N Z0 A0
Tz 20" a8 “ZB 70

WPN = WAD x WAG =x W52 x WPZ
where:

WPS — quick ratio, AB — current assets, ZB — curidabilities, AO - total assets, ZO - total
liabilities, Z — inventories, N - receivables, WPMNash ratio, WAO - ratio of current assets, WAP —
ratio of liquid assets, WAG — cash assets ratioZW3atio of liabilities structure, WPZ — coverage
of liabilities ratio.

The presented above causal analytical models hese bsed to analyse financial liquidity of
wood industry enterprises in Poland. The analysissustatistical data of the Central Statistical
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Office from the years 2006-2012 relating to thet@eof manufacture of wood and products of
wood, cork (except furniture); manufacture of deticof straw and plaiting materials; division 16 of
the manufacturing section [Bilansowe wyniki ...]. Théorementioned data, on one hand, have
allowed to analyse the variability in static ligijg on the other hand, they have been the basis fo
determining the strength of the impact of the mplikrs contained in the model for financial
liquidity. For this purpose the logarithmic methbds been applied. This method belongs to the
group of deterministic methods [Bednarski 198Wiakata-Matys, Nowak 2005], which are used
for testing economic phenomena in which the sizthefanalysed phenomenon depends on several
factors written in the form of a product.

Assuming that the synthetic indicator of finandiguidity (¥V1) of the analysed periof is a
function of the product of only three factd¥:¥:.21), j.e. Wi = % X¥:1 X 2; and the synthetic
indicator of financial liquidityCWe) from the analysed peridd is a function of the product of three
factors (%0, 0, 20, i.e.

Wy = % X ¥y % 25 and it is a reference point for the changes, tegulure in logarithmic method

is as follows:

1. Calculation of the absolute deviation of the sytithadicator of liquidity in the wood industry:
AW =W, - W, =x, Kyy®z; — 3 Xyp Xz

2. Calculation of partial deviationsAW,, AW, AW,) informing about the impact of the factor
% ¥, z on changes of the synthetic indicator of liquiditythe wood industryi’:

1:-;:—;- 1:-;?“-
AW, = AW x m AW, = AW = -

e Evs

3. Comparison of the absolute deviation of the symthetlicator of liquidity in the wood industry
(AW) with the sum of partial deviations of the facterspartial indicators of the system
(AW, AW, AW,], in order to verify the correctness of the conddatalculations according to
the formula:

AW = AW, + AW, + AW,

4. Substantive interpretation of partial deviations, idetermining the impact of changes of the
factors (partial indicators of the system) on chengf the synthetic indicator of liquidity in the
wood industry: on the basis of partial deviatiomsl/ar on the basis of the percentage of
individual deviations in the sum of partial deviats.

LEVEL AND DETERMINANTS OF FINANCIAL LIQUIDITY INWO  OD INDUSTRY
ENTERPRISES IN 2006-2012

Level of liquidity in 2006-2012

Table 1 provides information on the level of bastatic liquidity ratios. Throughout the whole
analysed period financial liquidity, measured bg thurrent liquidity ratio, was in the wood industry
sector on the level regarded as positive. In ttayard years the current liquidity ratio fluctuatad
a narrow range 1.34-1.59, which means that cutiebtilities were in this sector in 134-159%
covered by the value of current assets. Howeverarlyl less favourable is the evaluation of
financial liquidity of this industry in the case thfe quick ratio, the construction of which inclsde
current assets with high liquidity. In the perid@0B-2012 its level ranged from 0.78 to 0.98, which
means that the most liquid assets did not cove¥d6Dliabilities. Furthermore, the large difference
between the current liquidity ratio and the quiakia in the majority of years of the analysed perio
indicate the importance of inventories in curresseds in the wood industry, which is not a
favourable situation. Inventories are in fact thask liquid component of current assets, and, in
addition, they may generate a number of costsngrifiom the necessity of their maintenance,
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storage losses and opportunity costs, which redtimedevel of liquidity and may also result in
deterioration of financial results.

Table 1. Liquidity ratios in the wood sector in &uadl in 2006-2012

Specification 2006 2007 2008 2009 2010 2011 2012 x ¥V (%)

Current ratio 1,53 1,59 1,36 1,34 1,4b 1,44 1,49 461, 5,64

Quick ratio 0,98 0,94 0,78 0,85 0,94 0,88 0,95 0,90 7,36

Cash ratio 0,30 0,27 0,25 0,24 0,30 0,25 0,28 0,27 7,55
Source: own calculations based on CSO

Deterministic analysis of liquidity variability

Presented in the methodical part the extended tengsiel of the relationships between factors
influencing financial liquidity has been used tdadeine the impact of the multipliers contained in
this model on current liquidity, the quick ratiodatihe cash ratio in the wood industry. Determining
which multipliers shaped the changes in the le¥diquidity has been based on the logarithmic
method.

Table 2 presents the results of factor analyses Iigarithmic method) of financial liquidity of
wood industry enterprises for the years 2006-2@i&3sured by the current liquidity ratio.

Their analysis leads to the conclusion that witlittee variable, and thus stable level of this
category of financial liquidity were associated gely small changes of the applied multipliers,
especially the current assets ratio (WAO). Amonrgséhmultipliers, a relatively higher variability
has been noted in relation to the coverage ofliiegsi ratio (WPZ), for which the average level of
deviation in the analysed period was -0.034. Howevwensidering its increases in particular
periods, it may be noted that its negative impactisanges in current liquidity resulted primarily
from a decrease in the coverage of liabilities vaitisets in 2008/2007. In other periods, the changes
in the WPZ ratio were marginal. Considering theigatbr of liabilities structure (WSZ), it may be
noted that its changes generally induced a smaliease in the level of current liquidity, as
evidenced by the average level of deviations anmgrib 0.019. However, also in this case there
was a noticeable strong impact of the changes eratlerage level of deviation in 2007/2006. In
this period the structure of liabilities was chathdee most (there was an increase of the ratio of
total liabilities to current liabilities), as a cgeguence of which it had a relatively the strongest
positive impact on the growth of the current ligtydatio.

In conclusion, low variability of the level of tHmancial liquidity ratio in the wood sector was
in the analysed period determined by a stable sbiaceirrent assets in total assets (WAO) and a
low variability of the debt structure (WSZ), as Ivat the rate of coverage of debt with assets
(WPZ). The average share of these factors in thmhidty of the current liquidity ratio was in
2006-2012, respectively 27.6% (WAB), 35.9% (WSH.4% (WPZ).

Table 3 presents the results of factor analysikgafdity in wood industry enterprises in the
years 2006-2012, measured with the quick ratio.irTdmalysis leads to the conclusion that with a
little variable level of liquidity in this categorgorrespond generally small changes of the applied
multipliers. The data presented in Table 3 indi¢h#& on average in the analysed period changes of
the quick ratio were positively influenced by tHenges in the structure of assets (WAQ) and in the
structure of liabilities (WSZ), while the ratio waggatively influenced by changes in the share of
liquid assets (WAP) and changes in the rate of mmeeof liabilities with assets (WPZ).
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Table 2. Factor analysis of current ratio chany¢BB) in wood industry in 2006-2012 yehrs

v AB Z0 AD AB
ears WAD = a0 WsZ = 2B WPI = 70 WPE = ET]
value of ratios

2006 0,41 1,63 2,27 1,53

2007 0,40 1,81 2,19 1,59

2008 0,39 1,86 1,89 1,36

2009 0,38 1,80 1,94 1,34

2010 0,40 1,86 1,97 1,45

2011 0,42 1,77 1,92 1,44

2012 0,43 1,74 1,99 1,49
average 2006-2012 0,40 1,78 2,03 1,46

partial deviations
2007/2006 -0,047 0,167 -0,055 0,065
2008/2007 -0,049 0,036 -0,223 -0,235
2009/2008 -0,014 -0,038 0,040 -0,012
2010/2009 0,047 0,041 0,016 0,104
2011/2010 0,091 -0,069 -0,033 -0,011
2012/2011 0,025 -0,026 0,051 0,051
average 2006-2012 0,009 0,019 -0,034 -0,006
structure of partial deviatioh$%)

2007/2006 17,58 61,97 20,44 100

2008/2007 15,97 11,80 72,22 100

2009/2008 14,82 41,48 43,70 100

2010/2009 45,53 39,24 15,22 100

2011/2010 47,24 35,86 16,90 100

2012/2011 24,64 25,13 50,23 100
average 2006-2012 27,63 35,91 36,45 100

! Designations multipliers included in the part nuetical article.
Zpartial structure of the partial deviations wasetsted on the basis of the absolute values oigbaeviation.
Source: own calculations

Considering the structure of partial deviationg, Wariability of the quick ratio was the highest
(32.4%), influenced by the variability of the shafdiquid assets in current assets (WAP), whike th
least (19.2%), by the structure of assets, deternlyy the share of current assets in total assets
(WAO).

Table 4 presents the results of factor analysigahcial liquidity of wood industry enterprises
in 2006-2012, measured with the cash ratio. Thedlysis leads to the conclusion that with a little
variable level of liquidity in this category corpesid generally small changes of the applied
multipliers.
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Table 3. Factor analysis of quick ratio changes $)ViR wood industry in 2006-2012 years

Y wao = = | wap =22 wsz =2 | wpz =22 | wps =222
ears f = — f = f = — f = — y =
AD AR ZB Z0 ZB
value of ratios
2006 0,41 0,64 1,63 2,27 0,98
2007 0,40 0,59 1,81 2,19 0,94
2008 0,39 0,57 1,86 1,89 0,78
2009 0,38 0,63 1,80 1,94 0,85
2010 0,40 0,65 1,86 1,97 0,94
2011 0,42 0,62 1,77 1,92 0,88
2012 0,43 0,64 1,74 1,99 0,95
average
2006-2012 0,40 0,62 1,78 2,03 0,90
partial deviations
2007/2006 -0,029 -0,087 0,103 -0,034 -0,047
2008/2007 -0,029 -0,023 0,021 -0,129 -0,160
2009/2008 -0,008 0,077 -0,023 0,024 0,070
2010/2009 0,030 0,024 0,026 0,010 0,090
2011/2010 0,057 -0,045 -0,044 -0,021 -0,052
2012/2011 0,016 0,037 -0,016 0,032 0,069
average
2006-2012 0,006 -0,003 0,011 -0,020 -0,005
structure of partial deviatioh$%)
2007/2006 11,54 34,39 40,66 13,41 100
2008/2007 14,14 11,50 10,45 63,92 100
2009/2008 6,22 57,99 17,43 18,36 100
2010/2009 33,48 26,47 28,85 11,19 100
2011/2010 34,37 27,25 26,08 12,29 100
2012/2011 15,58 36,78 15,89 31,76 100
average
2006-2012 19,22 32,40 23,23 25,16 100

! Designations multipliers included in the part nuetical article.
Zpartial structure of the partial deviations wasetted on the basis of the absolute values oigbaeviation.

Source: own calculations

The data presented in Table 4 indicate that onaaeeimn the analysed period changes of the
current liquidity ratio were positively influencdwy the changes in the structure of assets (WAO)
and in the structure of liabilities (WSZ), whilesthatio was negatively influenced by the changes in
the share of cash assets (WAG) and the changd®inmate of coverage of liabilities with assets
(WPZ). Considering the structure of partial dewas, the variability of the cash ratio was the
highest (39.0%), influenced by the variability diet share of cash assets in current assets
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(WAG),while the least, (14.6%) by the structureeotterprises assets, determined by the share of

current assets in total assets (WAB).

Table 4. Factor analysis of cash ratio changes (WiPWood industry in 2006-2012 years

v AB ABE—Z—N Z0 AD ABE—-Z-—HN
ears WAOD = 0 WAG = iF Ws5g = B WPs = 70 WPN = 7E
value of ratios
2006 0,41 0,19 1,63 2,27 0,30
2007 0,40 0,17 1,81 2,19 0,27
2008 0,39 0,18 1,86 1,89 0,25
2009 0,38 0,18 1,80 1,94 0,25
2010 0,40 0,21 1,86 1,97 0,30
2011 0,42 0,17 1,77 1,92 0,25
2012 0,43 0,19 1,74 1,99 0,28
zgg‘g_rz""gfz 0,40 0,19 1,78 2,03 0,27
partial deviations
2007/2006 -0,009 -0,033 0,031 -0,010 -0,021
2008/2007 -0,009 0,016 0,006 -0,040 -0,025
2009/2008 -0,003 0,001 -0,007 0,007 -0,002
2010/2009 0,009 0,031 0,008 0,003 0,051
2011/2010 0,017 -0,047 -0,013 -0,006 -0,049
2012/2011 0,005 0,019 -0,005 0,009 0,028
average
2006-2812 0,002 -0,002 0,003 -0,006 -0,003
structure of partial deviation$%)
2007/2006 10,56 39,97 37,20 12,27 100
2008/2007 12,29 23,03 9,09 55,59 100
2009/2008 14,32 3,36 40,09 42,23 100
2010/2009 18,05 60,37 15,55 6,03 100
2011/2010 20,63 56,34 15,65 7,38 100
2012/2011 12,06 51,05 12,30 24,59 100
average
2006-2812 14,65 39,02 21,65 24,68 100

1 Designations multipliers included in the part metical article.
Zpartial structure of the partial deviations wasehited on the basis of the absolute values ofgbaviation.

Source: own calculations

SUMMARY AND CONCLUSIONS

Financial liquidity of enterprises determines theability and development and is determined
by many factors. The conducted analyses have prihatrthe wood industry enterprises in Poland
in 2006-2012 had the ability to meet their currBabilities, although its level — particularly in
relation to the quick ratio — remained at a faioy level.
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The causal factor analysis has demonstrated tlaatgels in the level of liquidity measured by

static liquidity ratios were in the wood industgrdely determined by changes in the structure of
current assets and by changes in the rate of cgeeyhliabilities with assets. This means that in

forecasting as well as in controlling financialdidity in this sector of prime importance is proper

shaping of the relationship between the componehtsurrent assets and strategies of financing
assets with debt.
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Zbigniew Gota®

PROFITABILITY ANALYSIS OF WOOD INDUSTRY ENTERPRISES IN
POLAND 2006-2012

Abstract: The aim of the study is to present the diversftyeturn on sales, assets and equity
of the wood industry enterprises in Poland in tearg 2006-2012 and to identify the strength and
direction of the influence of selected factors etfifeg the variability of return on equity. It hasém
found in the deterministic and stochastic analilss changes in the level of return on equity & th
wood industry were driven primarily by changes @turn on sales, while to a lesser extent they
resulted from changes in the asset turnover arahdial leverage.

Keywords: Poland, wood industry, profitability, DuPont modealeterministic methods,
regression analysis.

INTRODUCTION

The level of return on equity of an enterprise ésedmined by a number of factors concerning
its finance and assets as well as macroecononticstigal determinants of sectors and individual
technical and economic characteristics of a pddicenterprise. The study of factors which most
affect return on equity is important because [Beskial 997, Bieniasz et al. 2010, Bieniasz, Gota
2014]:

e it is an important basis for an ex-post evaluat@inthe rationality of the owners’
decisions,

e it is a very important indicator to improve the of economic policy in the area of
business financing,

 itis important to maintain continuity of businesdivities since each entity, together with
maintaining its financial liquidity, it must demdraste the ability to generate economic
surplus perceived as profit,

» accumulation of profit is the basic and most imanttsource of capital growth,

« the level of profitability is a synthetic indicatoof financial standing, which
fundamentally affects the evaluation of the comjpetiability of an enterprise, and thus
its ability to continue its operations and prospeaxftgrowth.

The purpose of this article is to analyse the retur equity of wood industry enterprises and
attempt to identify the strength and direction leé influence of the selected factors of a financial
nature which shape this category of profitability.this article return on equity is perceived with
regard to the concepts developed by a theory aihfial management, i.e. by the casual analysis
using decomposition of the so-called DuPont mo@lRont System of Financial ContyolThis
type of study enables a multi-dimensional analyfighe sources of success or failure in the
implementation of one of the most important finahajoals of any business entity, which is to
increase the value of equity. The rate of returneqnity (ROE) is a synthetic measure of this
achievement.

SOURCE MATERIALS AND RESEARCH METHODS
The profitability analysis in this study uses stitial data of the Central Statistical Office from
the years 2006-2012 relating to the sector of matufe of wood and products of wood, cork

®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



% Intercathedra 30/2, 2014 23

(except furniture); manufacture of articles of wstrand plaiting materials; division 16 of the
manufacturing section [Bilansowe wyniki ...].

Profitability ratios are widely used in the evaloatof an enterprise and its benefits to the
owners; however, their usefulness is largely naedwlue to the synthetic nature and the
consequent limited scope of economic content. Heémdbe analytical practice the procedures of
disaggregation of financial ratios and their in@uasin the systems of indicators are becoming more
widely used, which enables a multi-dimensional aadual analysis of various financial issues,
including those related to profitability [Bednarsk®97, Bieniasz et al. 2010, Hawawini, Viallet
2007, Bieniasz, Go$a2014].

The basis for the analyses has been decompositioprdditability. In the process of
decomposition as the starting point the authors redopted the DuPont model equation in which
return on equity (ROE) is recognised as the prodidiateturn on assets (ROA) and the equity
multiplier (MK) or, more broadly, in the form of ¢hproduct of return on sales (ROS), asset
turnover (ROT) and the equity multiplier (MK):

ROE =ROA X MK = ROS X ROT x MK

where:
net profit (Z net profit (Z net profit (Z
RoE = et profit 2Ny Roa — NELPTOfE CN) ros et profit ZN)
equity (KW) assets (4) revenues (P) |
assets (A) ROT revenues (P)
 equity (KW)' ~ assets (4) |

In order to determine the impact of the multipligrsluded in the DuPont model there have
been used the logarithmic method belonging to tbegof deterministic methods [Bednarski 1997,
Cwiakata-Matys, Nowak 2005, Bieniasz et al. 2010] dmel tegression analysis. Assuming that the
synthetic rate of return on equity from the perieda function of the product of three factors,
namely, and the synthetic return on equity from pleeiod is a function of the product of three
factors, i.e., and it is also a reference pointcioanges, the procedure in the logarithmic metBod i
as follows:

1. Calculation of the absolute deviation of the sytitheate of return on equity in the wood
industry:
ﬁw=W1 _Wn,=X1 XV»I XZ»I _Xn X}'n XZn

2. Calculation of partial deviationg'ﬂwx’ AWy, ﬁwz) informing about the impact of the
factor on changes of the synthetic rate of returequity in the wood industry ():

logx, logy, logz,
_ Xp _ Yo _ Zg
AW, = AW x og W, AW, = AW x og W, AW, = AW x og W,
W, W, Wp

3. Comparison of the absolute deviation of the syithette of return on equity in the wood
industry PW ) with the sum of partial deviations of the facterpartial indicators of the
System(awx, AW,, AW, ) ’
to the formula:

AW = AW, + AW, + AW,

in order to verify the correctness of the caltiatss according
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4. Substantive interpretation of partial deviations, determining the impact of the changes
of the factors (partial indicators of the system)tioe changes of the synthetic rate of return
on equity in the wood industry on the basis of iphdeviations and/or on the basis of the
percentage of particular deviations in the sumaofial deviations.

LEVEL AND DETERMINANTS OF PROFITABILITY IN WOOD IND USTRY
ENTERPRISES IN 2006-2012

Level of profitability in 2006-2012

Table 1 provides information on the level of bgwsicfitability indicators of the wood industry.
In the analysed period return on sales (ROS) whfesuto a strong and diverse in terms of their
direction changes, as a consequence, they adoptadsvof a fairly wide range of 1.40-6.90%.
Strong variations in time, and thus instability return on sales also confirms the level of the
coefficient of variation, which for the years 20R612 was as high as 52.7%. In general, similar
conclusions can be drawn from the analysis of ceamgreturn on assets (ROA) and equity (ROE).
The average level of return on assets in the exedneriod fluctuated in a wide range from 8.75%
(2007) to 1.58% (2008), and the rate of return quitg was in the corresponding period
respectively 16.08% and 3.37%. Strong variabilifytltese rates of return largely confirm the
estimated for these rates coefficients of variatieimich definitely exceeded 50%.

The data presented in table 1 and in figure 1 atdidhat the changes in the considered
profitability ratios did not have a linear charaaed their lowest level concerned 2008, i.e. thary
when a particularly strong global financial crisiscurred. In the following years (2009-2012) all
profitability ratios were increasing steadily, reag in 2012 the level of over twice as high as in
2008.

Table 1. Return on sales, return on assets anchretuequity in wood industry in 2006-2012

Year | Return on sales - ROS (Y4Return on assets - ROA (%) Return org(y(z;quity - ROE
2006 4,86 6,00 10,71
2007 6,90 8,75 16,08
2008 1,40 1,58 3,37
2009 2,07 2,08 4,28
2010 2,12 2,31 4,70
2011 3,01 3,39 7,06
2012 3,18 3,63 7,29

x 3,37 3,96 7,64
V (%) 52,70 59,93 54,01

Source: own calculations based on CSO
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Figure 1. Changes of return on sales, return ogt&ssid return on equity in wood sector in 2006-
2012 (%)

Source: own calculations based on CSO

Deterministic analysis of return on equity

Presented in the methodological part the casualehmidDuPont has been used to determine
the impact of the multipliers of this model on tin@st important measure of profitability, which is
the rate of return on equity (ROE). The logarithnm@thod has been used to determine the
multipliers which influenced the changes in theelesf return on equity. Table 2 presents the result
of factor analysis (the logarithmic method) of retwn equity of enterprises in the wood industry
sector for the years 2006-2012, measured by tlatigeship of net profit to equity. Their analysis
leads to the conclusion that a highly variable lefethis category of profitability corresponded to
significant differences in the level of variabilibf the applied multipliers, measured by the vaitie
partial deviations. These differences indicate thathe vast majority of the surveyed years the
major factors in the variability of return on equ{ROE) were positive or negative changes in the
level of return on sales (ROS). Such a conclusamkme drawn both from the analysis of particular
years (except for 2010/2009) as well as the whelgod in which the positive or negative changes
in ROS most strongly influenced the change in ROe paramount importance of return on sales
in shaping the rate of return on equity indicatesgtructure of partial deviations presented inldab
2. Its analysis indicates that the share of thébdity of return on sales in the variability afturn
on equity was the largest, except for the periotil2Z2009. On average over the entire period 2006-
2012 ROE variability was 72.5% due to the vari&pitif return on sales, and in the selected years
(2007/2006, 2011/2010) this share exceeded even 85%

Changes in other multipliers (ROT, MK) of the DulPagstem determined the level of return
on equity to a clearly lesser extent. Changes énassets turnover (ROT) significantly affected
return on equity only in the period 2010/2009, iniet they contributed to the increase in ROE up
to 66.8%. Moreover, the impact of the capital lexgr (MK) was noticeable primarily in
2012/2011. In this period the negative directioncbinges of return on equity was 34.55%
determined by the decrease in the capital leverage.
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In summary, strong variability of return on equitythe wood sector in the analysed period
was mainly conditioned by strong variability ofuat on sales, however, to a clearly lesser extent
by the asset turnover and capital leverage. Theageeshare of these DuPont model factors in the
variability of the rate of return on equity amouht@ 2006-2012 respectively to 72.49% (ROS),
6.17% (ROT) and 21.35% (MK).

Table 2. Factor analysis of return on equity char{@OE) in wood industry in 2006-2012 yéars

Years ros =2~ RoT =" MK = roE =2
P A KW KW

value of ratios

2006 0,049 1,23 1,79 0,107
2007 0,069 1,27 1,84 0,161
2008 0,014 1,13 2,13 0,034
2009 0,021 1,01 2,06 0,043
2010 0,021 1,09 2,04 0,047
2011 0,030 1,12 2,08 0,071
2012 0,032 1,14 2,01 0,073
average 2006-2012 0,034 1,14 1,99 0,076

partial deviations

2007/2006 0,046 0,004 0,004 0,054
2008/2007 -0,130 -0,009 0,012 -0,127
2009/2008 0,015 -0,004 -0,001 0,009
2010/2009 0,001 0,003 -0,001 0,004
2011/2010 0,020 0,002 0,001 0,024
2012/2011 0,004 0,001 -0,003 0,002
average 2006-2012 -0,007 -0,001 0,002 -0,006

structure of partial deviatioh$%)

2007/2006 86,24 6,69 7,07 100
2008/2007 85,97 6,11 7,92 100
2009/2008 72,12 21,83 6,05 100
2010/2009 22,94 66,83 10,23 100
2011/2010 85,95 8,19 5,86 100
2012/2011 51,66 13,79 34,55 100
average 2006-2012 72,49 6,17 21,35 100

! Designations multipliers included in the part noetical article.
Zpartial structure of the partial deviations waselted on the basis of the absolute values ofgbaviation.

Source: own calculations
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Return on equity regression analysis

Table 3 presents the parameters of the regresaimctidn of return on equity in the wood
industry, estimated on the basis of the data frbenytears 2006-2012. In the construction of the
regression model as the explained (dependent)blaribere has been adopted:

ROE - return on equity in % (net profit/equity x0}0

and for the explanatory variables (independent):

ROS — return on sales in % (net profit/sales regen®00),

ROT - asset turnover (total revenue/total assets),

MK — equity multiplier (total assets/equity).

Moreover, in addition to the structural parame{@)sof the regression model there have been
used the beta coefficient®)( which inform about the relative importance ot tindependent
variables in explaining changes in the independemiable [6]. Thep coefficients have been
calculated according to the formula: , where:

a; — partial regression coefficient with the indepemdvariablex;,

§ — standard deviation of the independent variaple

s, — standard deviation of the dependent varigiy@oldberger 1972].

Table 3. Parameters of the return on equity regnedanction in wood industry

Non-standardized Standardized
Variables coefficients coefficients t Significancep
B Standard y;
error
Ofcg(;‘lf;"’t‘lr‘;n 113,154 1,006 | 13070 0,001
ROS 2,442 0,029 1,048 83,627 0,000
ROT 3,510 0,498 0,068 7,056 0,006
MK 4,304 0,367 0,123 11,735 0,001
R?=0,978;56=0,053; F=13763; Durbin-Watson statistics=2,698

Source: own calculations

The analysis of the parameters of the regressiaotiin presented in table 3 leads to the
following conclusions:

1. The estimated parameters of regression modelsidiegcthe variability of return on equity in
the wood industry indicate a very good fit of thgpked function to the empirical data. The
quality of the models measured by the coefficiehdetermination (R = 97.8%) and the
Durbin-Watson statistic (DW = 2,698) is in fact ydrigh.

2. The parameters of the regression function and #igitificance indicate that the variability of
return on equity (ROE) was determined by all thasidered factors, such as return on sales
(ROS), the asset turnover (ROT) and the capitarkye (MK). The direction of the impact of
these variables on ROE was the same, which meansnththe analysed period return on
equity depended on the increase of return on saffisient use of assets and debt management
policies.

3. In the considered period the increase in retursalas of 1 percentage point, the increase in
turnover of 0.1 and the increase in the equity ipligr of 0.1 were reflected in the increase of
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return on equity in the wood industry of respediiv@.44% (ROS); 0.35% (ROT) and 0.43%
(MK). However, considering thg coefficients, it is clear that of paramount sigrdfice was
here the variability of return on sales. The rglimpact of changes in return on sales was in
fact over 15 times strongep € 1.048) than the impact of changes in the assabver (§ =
0.068) and the equity multipliep & 0.123). Regression parameters thus attest ighaelxtent
the conclusions drawn from the presented earliardenistic analysis of return on equity.

CONCLUSIONS

Profitability of companies determines their vialyiland development. It is determined by
many factors. The conducted analyses indicatewoaid industry enterprises in Poland in 2006-
2012 had the ability to generate profits, althodgh the light of the profitability ratios — the ility
was subject to high variability.

Causal factor and stochastic analyses have prdwenchanges in one of the most crucial
measures of profitability — return on equity — wémethe wood industry largely determined by
changes in return on sales. This means that icdstang as well as controlling the return on equity
in this sector effective sales are of prime impacea however, relatively less essential is leverggi
the rate of return on equity by increased assabtuar or capital leverage.
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Emilia Grzegorzewska

CHANGE TRENDS IN EXPORT OF WOOD INDUSTRY PRODUCTS IN
POLAND IN THE YEARS 2008-2012

Abstract: The article presents an analysis of change trendgport of wood industry products
in Poland; the paper draws attention to its shaitbe total value of export. The research covegs th
years 2008-2012. Comparative analyses have beatucted into the field contrasting Poland with
countries of east-central Europe and the EU caesitiithe paper also presents a ranking of the main
customers of Polish wood and wood products. Moreav® analysis covers export structure of
some of the most significant wood products, as w&sllprice indexes as compared to industrial
processing.

Key words: Poland, export, wood industry, wood products.

INTRODUCTION

Wood sector is one of the key pillars of Polishremay. According to the Polish Classification
of Economic Activities wood sector comprises woaduistry, as well as furniture and pulp and
paper industries [Grzegorzewska 2013a, p. 9-10}edards wood industry, that is the manufacture
of wood, cork straw and wicker products, it is dedl into two classes: manufacture of sawmill
products (class 16.1) and the manufacture of woork and straw articles as well as materials used
for weaving (class 16.2).

The recent economic recession appears very claathe statistics for the last five years, but
has affected markets and regions differently. Mdghe impact of the recession was felt in Europe
and North America, while the other three main ragiof the world were not affected very much
[Global Forest Products... 2011, p. 1]. The conditidrwood industry in Poland depends on the
economic situation in the EU, in the home marketurope and also in the world. The global and
regional demand for all the goods is dependenthervery situation and is also significant for the
industry exporting 70% of its products — exchangte reuro/ PLN [Lis 2012, p. 207], which has
been borne out by the events of recent ye@tebal economic crisis commenced in the United
States has influenced to a greater or lesser degremomic situation of different countries,
including Poland. It is visible in change trendgareign trade — a record fall in the value of extpo
and import of Polish products was noted in 2009 aqdalled to 20.4% as regards goods sent
abroad and 28.9% in the case of imported produgizegorzewska 2013b]. The decrease in the
value of export of wood industry products was ndte@009. A similar situation was observed in
the furniture industry, though a year earlier. 8i2010 the condition of Polish export and import
has improved — in that period its values amountett9% and 19.1%, respectively.

OBJECTIVE AND RESEARCH METHODOLOGY

The aim of the article is to analyse change tréndte export of wood industry products in
Poland. The analysis comprises the years 2008-20a& has been obtained from the reports in
“Statistical Yearbooks of Industry” and “Polish Estry” published annually by the Central
Statistical Office (GUS). Chosen aspects of traxishange in wood industry in Poland have been
presented as compared to the European Union amdrisuof east-central Europe.

RESEARCH FINDINGS
From the research conducted by GUS it follows ithalhe years 2008-2012 the value of Polish
export in total increased from 405.4 billion PLN 603.4 billion PLN. The share of wood industry

" Emilia Grzegorzewska, PhD, Department of Technolagd Entrepreneurship in Wood Industry, Faculty Vébod
Technology, Warsaw University of Life Sciences G8G159.. Nowoursynowska St., 02-787 Warsaw
emilia_grzegorzewska@sggw.pl;
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export in total export decreased in the analysemgdrom 2.2% to 1.9%. However, as regards the
export of wood and wood products in total in theange2008-2012 it increased by 29.7% from
8 979.7 million PLN to 11 652.2 million PLN. Onln the year 2009 a fall in its value was noted,
however, a year later the increase rate was pestid exceeded 12%. In the analysed period wood
and articles from wood as well as charcoal coristitumore than 98% of the value of wood industry
export in total. In the years 2008-2012 the valtighat export increased by 29.8% to the level of
11 511.8 million PLN. The least share in wood indugxport was noted as regards cork and cork
products. However, it is the cork articles thatoged the greatest increase in the export value over
the analysed period (from 14.3 million PLN to 23afllion PLN]. The dynamic of the value of
straw and wicker products sent abroad increase@d8% to the level of 116.7%. It needs to be
pointed out that the share of export of cork andk roducts as well as articles of straw and wicker
in the wood industry export in total in the yea®98-2012 was little and was below 2%.

Table 1. Export of wood and wood products in Polenithe years 2008-2012 [million PLN].

Itemisation 2008 2009 2010 2011 2012
Total 405 383.1] 423 242.0 481 058.2 558 739.0 364
Wood and articles of wood total 89797 8921.6 999.1 10 940. 3 11 652.2
Wood and articles of wood; 8 868. 6 8 815. 5 9876 2  10809|5  11511.8
wood charcoal

Cork and articles of cork 14.8 10.|7 12|.5 17.6 23.7
Articles of straw and wickerwork 96. 7 95.|2 110|.4 113.2 116. 7

Source: own study on the basis of Forestry 2009,%.Forestry 2012, p.239; Forestry 2013, p.242ardeok of Foreign
Trade Statistics 2013, p.44

Germany was the main customer of articles of Palslod industry in 2012 [chart 1]. This
tendency has continued for a long time. The valuevaod and wood products sent to Germany
amounted to 3 507.0 million PLN, which constitut&@? of total wood industry export. Norway
ranked second, we sent there products with thévatae of over 3 099.8 million PLN, which made
up 26.5% of export in total. Other places in thekiag were occupied by: France (1 065.7 million
PLN), Great Britain (910.9 million PLN), Denmarkl@ 3 million PLN) and Sweden (570.7 million
PLN). In 2012 in the first 10 of the main customefsPolish wood industry there were as well:
Slovakia (402.6 million PLN), Lithuania (349.0 nh PLN) and Holland, where we sent wood
and wood products with the total value of over B38illion PLN.

Important information on the condition of Polishpext of wood industry products is also
provided by the comparative analyses of the coemtof east-central Europe and the whole
European Union. Table 2 presents data on the dynafréxport of wood and wood products in the
value context expressed in steady prices. Accorthntpe research by GUS it follows that at the
beginning of the analysed period only in east-@rurope an increase in the value of export in
steady prices was noted. The value was at the &#\i#6.0%. As regards Poland, as well as the EU
countries, a decrease of the index was noted ttetts of 88.1% and 87.0%, respectively. A year
later there was a decrease in the value of expitht igspect to steady prices in all singled-out
economic groups. In 2010 the dynamic of export obevindustry products expressed in the value
context excluding inflation slightly exceeded 100¥he situation concerned Poland, countries of
east-central Europe and the European Union. Ite$téwo researched years a reverse situation was
noted and the greatest fall in the value of wood &wnod products export was observed in the EU
countries.
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Chart 1. Value of Polish wood and wood productsoeixgent to particular countries in 2012
[thousand PLN]

Source: own study on the basis of Yearbook ofigorérade Statistics 2013, p. 510-516.

Table 2. Export dynamic of wood and wood product®dland in the years 2008-2012 — steady

prices [%]

Itemisation | Poland | European Unior]l  East-Central feird
2008
Wood and articles of wood total 88|1 87.0 106.0
Wood and articles of wood; wood charcoal 88.1 87.0 106.3
Cork and articles of cork 79.6 68|4 95.8
Articles of straw and wickerwork 91.p 91|5 80.6
2009
Wood and articles of wood total 877 91.3 59.7
Wood and articles of wood; wood charcoal 8y.7 91.4 59.2
Cork and articles of cork 67.1 51|9 79.8
Articles of straw and wickerwork 79.6 79|16 112.2
2010
Wood and articles of wood total 1007 100.2 100.4
Wood and articles of wood; wood charcoal 101.0 3Q0. 101.4
Cork and articles of cork bd. bd. bd.
Articles of straw and wickerwork 81.f 77]3 140.8
2011
Wood and articles of wood total 99|5 99.9 95.2
Wood and articles of wood; wood charcoal 99.5 100.1 95.0
Cork and articles of cork 1281 2012 103.7
Articles of straw and wickerwork 89.f7 87|6 97.7
2012
Wood and articles of wood total 95|4 96.3 87.8
Wood and articles of wood; wood charcoal 95.4 96.3 87.5
Cork and articles of cork 120.3 168.1 96.2
Articles of straw and wickerwork 96.0 96(1 109.8

Source: Forestry 2009, p.220; Forestry 2012, p.Z8@restry 2013, p.243
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As it follows from the statistical data by GUS i@12 fibreboards had the greatest share in the
structure of wood industry export. Their value desi for the foreign market was 1608524.7
thousand PLN, which constituted 13.8% of the totadod industry export. A considerable
percentage was also noted in the case of wooddwmgiag. In the year 2012 823.5 thousand tons of
wooden packaging with the total value of 109059hdusand PLN were sent abroad, which
constituted 9.4% of the export. Other positionthim ranking were occupied by: wood continuously
shaped (6.4%), wood in the raw, as well as roughbped (5.6%) and chipboards (5.1%)

16.0 7
14.0 4
12.0 4
10.0 4
50 1 TR
6.0 ? . - 3
P 3.8 i
40 % % Z 7 25 10
20| 0 U U 7
y | A V4 VA W4 VA W
fibreboards  wooden wood  woodinthe chipboards  plywood  joinervand  charcoal
packaging continuously rough, as Carpentry
shaped well as products for
roughly building
shaped industry

Chart 2. Structure of export of chosen wood indugtoducts in the value context in 2012 [%)].
Source: own study on the basis of Yearbook of Barérade Statistics 2013, p. 510-516.

Apart from change trends in the value of exportesbdy an important element in the
evaluation of the condition of foreign trade are@indexes worked out on the basis of a monthly
survey of prices of goods obtained from the ref»fi5 (report on the prices of goods in foreign
trade), actually received or paid by operatorsiggsting in the Polish trade of the whole induetri
processing (chart 3).

1150 4
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1050 4 1038 1035

S Total mdusiry

1000 | @51 980 BWoodindustry
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90,0 - T T T :
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Chart 3. Indexes of export prices in wood indussy\compared to processing industry in the years
2008-2012 [%].

Source: own study on the basis of Yearbook of Gorérade Statistics 2010, p.198; Yearbook of Fardicade Statistics
2012, p.206; Yearbook of Foreign Trade Statistie$3 p.206.
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At the beginning of the analysed period it was olxsg that level of the index of export prices
was below 100%. The situation was characteristinadistrial processing as well as wood industry
(98.1% and 98.0%, respectively). It signifies tthetre was a decrease in average prices of exported
goods received by economic subjects. A year latevarse tendency was observed — the index of
export prices in industry in total was 109.9% arabwigher than in wood and wood products. The
least favourable year for wood industry was 2010e fiext years brought in improvement in the
field. At the end of the analysed period pricesnofod and wood products sent abroad were on
average higher by 3.5 percentage points.

CONCLUSION

From the conducted research it follows that inytears 2008-2012 the value of Polish export
in total increased from 405.4 billion PLN to 602#lion PLN. The increasing tendency was also
observed as regards the export of wood and woodupts (from 8.9 billion PLN to 11.7 billion
PLN). Only in the year 2009 there was a decreaghdrnvalue. It may be justified by the negative
consequences of the global economic crisis whigh wicertain delay influenced the condition of
Polish economy. A year later, however, the increasewas positive and exceeded 12%. The share
of wood industry export in total export decreasaghtly in the analysed period (2.2% to 1.9%).

In 2012 the first position in the ranking of custmn of Polish products from the wood
industry was occupied by Germany. The value carstit 30% of wood industry export in total.
Other places belonged to: Norway (26.5%), FrancE49 and Great Britain (7.8%).

The analysis of the subject structure of wood itrjuexport proved that its great share is
occupied by fibreboards (13.8%). Other places lmdnto: wooden packaging (9.4%), wood
continuously shaped (6.4%), wood in the rough ak ageroughly shaped (5.6%) and chipboards
(5.1%).
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THE SELECTED ELEMENTS ALLOTTING COMPETITIVENESS OF FRUIT
AND VEGETABLES PROCESSING ENTERPRISES

Abstract: The aim of the paper is to analyse the selectef@determining competitiveness
of the fruit and vegetables processing sector. fdwilts of inquiry research conducted in 32
enterprises of the sector located in Wielkopolskavedship were presented in the paper. The
conducted research proves that, according to the@agement, the companies have large
competitive and developmental potential, partidyldan the area of the production resources
(mainly knowledge and employees’ experience, telduical innovation and value of the fixed
capital). The return on assets and profit rate ase highly evaluated. The inquired managers
indicated advantage in the area of functions armtlyst quality as the main own sources of
competitive advantage and product prices, incomes @references of purchases as the most
important demand factors.

Key words: competitiveness, fruit and vegetable processingrprises,

INTRODUCTION

It is commonly believed that competitiveness is #ility to undertake activities assuring
stable and long-term development, as well as dartirig to building market value [Walczak 2010].
According to Gorynia [2009], competitiveness iskill 40 compete and also gain and maintain
competitive advantage. In turn, according to theCDE[Stankiewicz 2005] it is the ability of
enterprises, regions or trans-national organisatiorcope with international competitors as well as
assuring relatively high rate of return on the ugeatluction factors and relatively high employment
on stable base.

The competitiveness of the companies may be comslda three dimensions: micro-, meso-
and macroeconomic ones. In the macroeconomic apipra@mpetitiveness is an ability of a
country to raise its competitiveness. It is maicknditioned by factors of natural, social and
political character. Meso-competitiveness is anitgbto produce goods of a given branch or
industry and is based on demand and branch det@ntsiras well as equipment in production
factors and conditions of company management. Téie glements of company competitiveness in
microeconomic approach are competitive positiompuetitive potential and competitive strategy.
The measure of competitiveness is company’s mad&tion and assessment by present and future
customers. Management, owners and investors mayassess competitiveness. However, each
evaluation includes different features, namely:t@uer — company’s offer, in turn, management,
owners and investors — microcompetitiveness elesrjfeikarski 2011, Walczak 2010].

The paper aims to analyse selected factors alipttompetitiveness of fruit and vegetable
processing companies. The purpose of the publicagi@lso to highlight the adjustment processes
of fruit and vegetable sector to competitive simaboth on domestic and international market.

MATERIAL AND RESEARCH METHODS

In order to acquire the opinions of the managerartompanies’ competitiveness, the inquiry
research was carried out. The obtained resultstibaesl a part of a wider study concerning
competitive strategies of companies, conducted éetw2010 and 2013 in wielkopolskie
voivodship on management of 32 fruit and vegetabdeessing enterprises. The construction of the
inquiry questionnaire was subordinated to the dhjes of the study and while designing the

8 Department of Economics, The Poznan Universityifef&ciences, ul. Wojska Polskiego 28, 63-637 Ppjablonska-
porzuczek@up.poznan.pl, smoluk@up.poznan.pl, kediki@up.poznan.pl.
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questionnaire the authors’ used the patterns edédxbiby other researchers like B. Jankowska, M.
Gorynia, E. Laniewska, Z. Pigcionek or M.E. Porter.

The inquiry questionnaire consisted of five pafbe first one considered basic data on
company legal form, date of foundation, numberrmopkyees, average annual rate of profit. In the
second part, the inquired answered the questidatedeto resources and competences of company.
They assessed financial situation, sale potenpidduction resources as well as management
system. The third part of the questionnaire retetrethe assessment of the competitive power of
the company’s competitors. In this part, the resigos also evaluated the bargaining power of both
the purchasers and suppliers. The next part cadajuestions concerning competitive strategies
and company’'s development. The opinions gatheredhén investigation had subjective and
evaluating nature.

The instrument used in the research is a non-mstating defining the scale of assessment
referring to the intensity of the investigated feat This method was chosen due to
multidimensionality of the competitiveness phenooreiconnected with its process and attribute
meaning, relativity, level character in economistemns hierarchy and cause and effect relationship
[Gorynia 2009, Waniewska 2012]. It was assumed that the researowsalto conduct incomplete
statistical induction for a case study, which itated to refusal to participate in the study and
insufficient information on competitors. In the esgtion of the investigated units, the purposeful
selection was used. The inquired companies funetion frames of the 15.3 NACE branch.

THE RESULTS OF THE STUDY

Globalisation and integration with the EU, on orandh enabled the expansion of the Polish
companies on new markets but on the other, it aszd competitiveness on domestic market.
Changes in functioning of companies contributeddnversion of strategic management. Managing
through strategy constitutes rational and completioas of the company management, including
macro-competitive surrounding as well as intermaditions, which allow to achieve advantage
over competitors (Piécionek 2003, Dzikowska, Gorynia 2012). Such debnitof strategic
management is related to the issues of company ettmpness. In this aspect, competitiveness
may constitute an aggregate of competitive potkntampetitive advantage, instruments of
competing and competitive position (fig. 1) [Staakicz 2000].

Cause-and effect relations occur between the ndamdrs. The optimal use of all factors
contributes to increment of company competitivendasturn, inefficient use of one element
contributes to reduction of competitiveness. Theemeinants of competitiveness are the benefits
gained from economic activity and most of all —fiirand profitability. Current competitiveness is
evaluated by comparison of achieved financial oues [Kusa, Peszko 2004, Bossak,Bl@wski
2004]. Piefcionek [2003] by the assessment of competitiverm@sposes to use the following
assessments:

a) efficiency of company, conducted by estimation ofmpany’s market share and level
profitability, which results from the level of comupy’s offer adjustment to customers’
preferences,

b) quality of resources and competences, namely s&illd qualifications of employees,
assessment of financial resources as well as coyigoahility to changes resulting from
changes on the market,

c) the most important features from the customer pofntiew, who decide on choice of
company’s offer.

The investigated companies assesed profit rateretudn on total assets quite well (fig. 2).
Most of them believed that those indicators weghhand very high (70-80%). Relatively small
number of the analysed enterprises indicated thadit @nd return on assets was low and very low
(27% and 19%). The distribution of the answers mesylt from the fact that large companies with
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well-established, strong market position mostlytipgrated in the investigation. Over half of the
enterprises were founded in the 90’s of the lasturg.

Competitiveness instruments:

They should cause potential
business partner interest in the
company'’s offer, which ought to
lead to conclusion of transaction
between market participants

Competitive position Competitiveness potential:

- in narrow range it frames all
resources used or available for

it depends on effectiveness of
application of competing

instruments, use by the object in running an
it determines achievement by Competitivene economic activity
company competitive advantage , ss - in broad meaning it concerns

enterprise culture, organisational
structure, strategic vision used in
company method of strategy
designing

a determinant of this advantage is
defined competitive position

Competitive advantage:

- itis always treated as a relative category referring to position of competing enterprise or country

- it creates configuration of ingredients of competitiveness potential (i.e. resources enabling building
competitive advantage), which give the possibility to generate more efficient tools of competing comparing to
other subjects,

- It may be evaluated in the aspect of:

. durability — depending on type of competing instruments and their uniqueness - if the advantage is
based on more rare resources and competences, it is difficult to overcome, which influences its
significant durability and impedes competitive battle of other subjects,

. size understood as a difference between competitors conceming features significant for participants
of the analysed market — these features are evaluated against the background of the outcomes
obtained by competitors.

Figure 1. Factors of company competitiveness

Source: authors’ own elaboration based on Mazurldewh., Fyczek P.: Kluczowe kompetencje a konkurengyjno
przeds¢biorstw, Nieréwneci spoteczne a wzrost gospodarczy. Uwarunkowaniagpego dziatania w przedsiiorstwie
i regionie, 2011, Zeszyt nr 20, Wydawnictwo UR sRaze,Stankiewicz M.J.: Istota i sposoby oceny konkurjeogyi
przedsgbiorstwa, Gospodarka Narodowa, 2000, nr 7-8, Gaayii.: (red.), Luka konkurencyjna na poziomie
przeds¢biorstwa a przysipienie Polski do Unii Europejskiej, Wydawnictwo é&mii Ekonomicznej w Poznaniu, Poizna

On one hand, the investigated companies evaluatd financial situation high, and on the
other — low their market share. Over half of thguiined believed that it was weak or very weak (fig.
3). Simultaneously the conducted research showadttle majority of the enterprises high or very
high assessed their own sources of competitiverdadga. They evaluated the advantage in the area
of functions and product quality the highest. Mokthem believed that the advantage in this field
was high or very high. This opinion on their ownrke potential results from the fact that most of
the inquired high or very high assess their ownaatlhge over other competitors, which on one
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hand may prove that they overestimate their ownketgposition and on the other actually large
market advantage of the enterprises participatintge study [Kalinowski et al. 2013].

Profit rate 387233
Return on total assest$i2 16,1
Return on fixed capita 29I
0% 20% 40% 60% 80%  100%
Every low “low ®high ®very high

Figure 2. The evaluation of the company’s finansialation

Source: authors’ own research.b

Market share 3
Production cost and product pric
Specialisation of productio

Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100

o

Every low ®low ®high ®very high

Figure 3. Main sources of enterprise market adggnta

Source: authors’ own research.

The analysis of the gathered material conductet thié use of network diagram proves that
for each element of the investigated set of charitics the mean is at the level of 3.10-4.48h&n
investigated enterprises, among ten main sourcesrpetitive advantage, functions and quality of
products, variety and complexity of offer as wedlspecialisation of production were evaluated the
highest on average (fig. 4). According to Miewska [2012] the assessment made by the
companies’ the management prove the general situati the branch in the recent years. In her
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opinion after joining the EU, in the sector of friind vegetables processing, the growth of
expenditures on production quality improvement aimdultaneous slowdown of sales increase rate
were observed.

Funcfions and qualit
of products

Variety and
complexity of the...

nté‘

d
i

(distribution, paym. offer
Resource bf”l Market share
(own, contracting.
Specialisatio Production cost and

production product prices

Figure 4. The average assessment of enterprisegetitive advantage

Source: authors’ own research.

Skills and appropriate use of resources deternongpetitive position of company. Enterprises
use hard and soft resources. The level of capéahnologies, well-elaborated long-term strategies
as well as efficient functioning of organisatiorstucture belong to the first group of resources,
while among soft resources one may distinguishosecbnomic environment, knowledge and
education, which create enterprise’s environmewtfiinski 2004].

The conducted research proved that most compalhigsiband vegetable processing sector
evaluate high and very high knowledge and expeei@i@mployees (94%) as well as technological
innovation (87%) (fig. 5). The responders also padd opinion on value of fixed capital and rate
of capital resources growth. Almost every fourthiegorise recognised that both level of fixed
capital and labour consumption of production wetevery low level. In turn, over 10% of
companies claimed that the level of the fixed @pite was very low. It allows to conclude that the
investigated enterprises may own resources, whiclvepquite high competitive potential and
development possibilities.

The measure of competitiveness is also customeessisient, who asses the offer of the company.
The management of the investigated enterprisemethithat the main determinants influencing the

demand growth for their products were the pricaswell as preferences, tastes and incomes of
purchasers. Most of the inquired assessed thesarsagery high (respectively 35.5%, 22.6% and

19.4%) and high (51.6%, 51.6% and 67.7%).
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Knowlegde and experience of employ&égSs
g P R —e—

0% 20% 40% 60% 80% 100%

mvery low ®low mhigh ®veryigh

Figure 5. The assessment of production resourcigibind vegetable processing companies (%)

Source: authors’ own research.

Seasonality of sale
Demographic factor

Preferences and tastes of purchasggs7

Prices of complementary goo 25,?
Prices of substitute 29|
Purchasers income 29

Product prices(012,9

0% 20% 40% 60% 80%  100%

Every high ®high ®low Hvery low

Figure 6. Determinants of demand for company’s pet&l (%)

Source: authors’ own research.

CONCLUSIONS
Changes and challenges linked to Poland’s participan the common European market

forced the fruit and vegetables processing compataemprove their competitiveness. The basic
determinants of competitiveness are profits anditptulity. The investigated enterprises quite good
evaluated the profit rate and return on assetsctwimainly results from the fact that large
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companies of strong market position mostly paréitégl in the research. The quality of resources
and competences is a quite important factor of agitipeness, wherein the investigated enterprises
the highest assessed knowledge and experience pibyes as well as technological innovation
and simultaneously the lowest fixed capital constionp which may reflect in relatively high
competitive potential of companies. Among factoetedmining the evaluation and competitive
position of enterprises, one may distinguish demeodditions, from which, according to the
inquired, the most important are: prices, purch&isecomes and preferences.

The research conducted on enterprises of fruitvagetables processing sector proves that
the management quite high assesses the compgiaieatial and position of the enterprise. One
may expect that the companies participating insthey are able to effectively compete on domestic
market and systematically strengthen their positioBurope.
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Wojciech Lis
THE IMPACT OF INFLATION ON WOOD MARKET ECONOMIC SITUATION

Abstract. Economic situation on Polish wood market in theotid half of 2014 as well as the
impact of deflation processes on the conditionap¥rsill enterprises was presented here.
Key words: wood market, inflation

INTRODUCTION

Economic situation of Polish wood industry depeadghe economic situation of the country
as a whole, the European Union, Europe and theemvolld. Market economy in which Polish
wood industry has been operating since 1989 iydfaal character (Lis 2013). Its development is
based orbusiness cyclgqor trade cycle). Those are fluctuations in production level, eoyphent
and prices — in accordance with a short term dewveémtal tendency (trend). During economic
processes enterprises activity alternates betwggamsion and recession.

The situation is significantly influenced by maatoaomic factors. The level of and trends in
the development of economy, that is phases of en@naycle are measured using economic
indexes and crisis is economic situation which @mnes is show by economic indicators that is
elements characterizing economy. The clearest avgt acommonly used is GDP — gross domestic
product per capita. Economic crisis, so called el one, happens when the fall in GDP
continues for at leadivo quarters of the yearln Poland following 1995 there hasn’'t been any
technical economic crisis and there are no sigritssuil.

The level of inflation and the direction of its dietable change determine the level of future
costs, profits, life standard and social climatbey directly translate onto the level of support in
social polls, which are carefully observed by tbétjzians.

THE LEVEL AND CAUSES OF INFLATION

An important macroeconomic index is inflation. $ta process of increasing prices, causing
changes in proportions of national income distidoutin the world economy inflation is commonly
present, however it's of different level in variosiates and periods. This level is determined by
inflation rate. It expresses in percentage terradrbrease in the level of prices in the periodeund
study in comparison with the period taken as tlieremce. Depending on the level of inflation we
may distinguish:

- creeping inflation — the level of annual inflatiequals a few percent, not causing any
disruptions in economic processes, it is contrédlab

- walking inflation — mainly around a dozen percantually, inflation expectations result in
the business entities behaviours which support ghatess, when growing, it can no longer stay
under control.

- galloping inflation — above 20%, causing incregsdisruptions in economic processes,
weakening motivational systems, as the result ithipeconomic growth.

- hyperinflation - the intensification of inflatigprocesses hinders rational management there is
no possibility of running economic calculation, poing economic activities, motivational systems
are ineffective. It leads to gradual anarchizatbsocial life.

Inflation process is complex due to its numerougsea, symptoms and effects. Causes of
inflation:

9Poznai University of Life Sciences, Department of Ecowcanid Wood Industry Management, Wojska Polskie¢#238
60-627 Pozné, Poland tel.: + 48 61 848 74 26, fax.: + 48 61 84826
e-mail: wlis@up.poznan.pl
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- demand-pull inflation = driven by demand - is tresult of the circulation of excessive
amount of money. Its sources are: too high stgpemditure, that does not correspond with the level
of income (its budget inflation), excessive creatid credit money (credit inflation) or the increas
in prices which does not correspond with the insega production (wage inflation).

-cost inflation = cost-push inflation — it is cadday the increase in production costs.

Table 1. Annual indexes of consumer goodssamdices in the years 1950-2013

Annual indexes of consumer goods and services inlBod
Year CPI Year CPI Year CPI Year CPI
1950 107,5 1970 101,1 1990 685,8 2010 102,6
1951 109,6 1971 99,9 1991 170,3 2011 104,3
1952 114,4 1972 100,0 1992 143,0 2012 103,7
1953 141,9 1973 102,8 1993 135,3 2013 100,9
1954 93,7 1974 107,12 1994 132,2
1955 97,6 1975 103,0 1995 127,8
1956 99,0 1976 104,4 1996 119,9
1957 105,4 1977 104,9 1997 1149
1958 102,7 1978 108,1 1998 111,8
1959 101,12 1979 107,0 1999 107,3
1960 101,8 1980 109,4 2000 110,1
1961 100,7 1981 121,2 2001 105,5
1962 102,5 1982 200,8 2002 101,9
1963 100,8 1983 122,1 2003 100,8
1964 101,2 1984 115,0 2004 103,5
1965 100,9 1985 115,1 2005 102,1
1966 101,2 1986 117,7 2006 101,0
1967 101,5 1987 125,2 2007 102,5
1968 101,6 1988 160,2 2008 104,2
1969 101,4 1989 351,1 2009 103,5

Source: Central Statistical Office of Ruda— Informations Portal (last reading 19.08.2014)
Price index relative to the previous year = 100

deflation galloping inflation inflation less than 1%

Demand-pull and cost—push inflation usually arespn¢ together. Mechanism of inflation is
visible in the so-called inflationary spiral. It imutual increasing between: changes in prices,
income and cost. Which at some point become theecand at the other the result of the changes in
the remaining parameters.

Among the planes of inflationary spiral one maytidiguish: competitive prices — wages,
wages- wages (increase in wages in one area obpgoimduces the increase in prices in other
sectors of economy), wages- social benefits (denfandalorisation of social benefits caused by
increase in wages), prices- prices (increase iceprof some products persuades the producers to
increase the prices of their products in order éepkthe previous prices proportions), prices —
interest rate and so on.
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At the beginning inflation processes were corredpmn with the periods of economic
recovery. Currently they happen at every phaseofi@emic cycle. The inflation spreading onto the
subsequent phases of economic cycle resulted mngphew phrases in the 70-ies of the twentieth
century:

Table 2. Annual growing indexes of prices of agmsr goods and services
between 1950 and 2013

Annual growing indexes of prices of consumer goodand services

YEAR CPI YEAR CPI YEAR CPI YEAR __ CPI | YEAR CPI
1950 = 100,00| 1970 203,97 1990 71 595,11| 2010 305,04( 1988 100,00
1951 109,60] 1971 203,771 1991 121 926,46 2011 318,15( 1989 351,10
1952 125,38] 1972 203,77| 1992 174 354,84| 2012 329,93( 1990 | 2 407,84
1953 177,92 1973 209,47| 1993 235902,11] 2013 332,89( 1991 | 4 100,56
1954 166,71 1974 224,35| 1994 311 862,58 1992 @ 5863,80
1955 162,71 1975 231,08] 1995 127,80 1993 | 7 933,72
1956 161,08]| 1976 241,24| 1996 153,23 1994 10 488,38
1957  169,78| 1977 253,06| 1997 176,06

1958 @ 174,36| 1978 273,56| 1998 196,84

1959 176,28] 1979 292,71] 1999 211,21

1960 179,45] 1980 320,23] 2000 232,54

1961 180,71] 1981 388,11| 2001 245,33

1962 = 185,23] 1982 779,33] 2002 249,99

1963 @ 186,71| 1983 951,57| 2003 251,99

1964  188,95| 1984 1 094,30| 2004 260,81

1965 190,65] 1985 1 259,54| 2005 266,29

1966 192,94] 1986 1482,48| 2006 268,95

1967 195,83] 1987 1 856,06| 2007 275,68

1968 198,97] 1988 2973,41| 2008 287,25

1969  201,75[ 1989 @ 10 439,65| 2009 297,31

Source: own study based on Central Statisticalc®ftif Poland — Informations Portal
Price index relative to the previous year = 100

deflation galloping inflation and hyperinflation

- stagflation (simultaneously: high level of inftat, high unemployment and economic
stagnation). It is measured with stagflation raiep called poverty rate. It is the sum of inflatio
and unemployment rates. It is linked to the phdskepression in economic cycle) and

- slumpflation (slump in economic processes, matef@ in the decrease in absolute value of
production and national income, rapid growth of mpeyment and high and steadily growing
inflation. It may be present in all phases of ecoitocycle).

Limiting or preventing inflation requires adequatate policy regarding the shaping of social
income, limiting budget deficit (tax policy), coatling issuing of currency by the central bank and
creating credit money by commercial banks (monéicyp

The highest level of inflation took place in Zimivad Its value in May 2008 reached - 2,2
million %, in June 11,27 million %, in July - 231lilion %. Then the scale in government
calculation sheets ended and the data stoppedpaldished. It has been calculated, however at its
peak the inflation reached the level of 500 millin or even more. Following the reforms and the
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money exchange in December 2010 inflation indeXimbabwe reached 3,2 %, and average annual
inflation was 4,5 %.

MEASUREMENTS OF INFLATION

Inflation rate is that economic indicator whichcarefully observed by almost all market user:
consumers, producers, businessmen, central bamikmeccial and investment banks as well as
politicians.

There are numerous ways of measuring inflation.dddmng on which one is implemented the
obtained results might be very different.

Table 3. Annual growing indexes of prices of consugoods and services between 1949-2013

Annual growing indexes of prices of consumer goodsnd services

YEAR CPI YEAR CPI YEAR CPI YEAR CPI YEAR CPI

1950 107,50 1970 219,27| 1990 0,00] 2010 9 750,26| 1988 100,00
1951 117,82] 1971 219,05( 1991 0,00 2011 10 169,52| 1989 351,10
1952 134,79 1972 219,05| 1992 0,00] 2012 10545,80| 1990 | 2 407,84
1953  191,26| 1973 225,18| 1993 0,00] 2013 10640,71| 1991 4 100,56
1954 179,21 1974 241,17| 1994 0,00 1992 5863,80
1955 174,91| 1975 248,41) 1995 4 085,02 1993 = 7933,72
1956 173,16| 1976 259,34| 1996 4 897,94 1994 10 488,38

1957 182,51 1977 272,04 1997 5627,73
1958 187,441 1978 294,08 1998 6 291,81
1959 189,50] 1979 314,66] 1999 6 751,11
1960 192,911 1980 344,241 2000 7 432,97
1961 194,26] 1981 417,22( 2001 7 841,78
1962 199,12 1982 837,78 2002 7 990,78
1963 200,71 1983 = 1 022,93| 2003 8 054,70
1964 203,12| 1984 1176,37| 2004 8 336,62
1965 204,95| 1985 1 354,00| 2005 8511,69
1966 207,41| 1986 1 593,66| 2006 8 596,80
1967 210,52 1987 1 995,27| 2007 8 811,72
1968 213,89( 1988 3 196,42| 2008 9181,82
1969 216,88| 1989 0,00| 2009 9 503,18

Source: own study based on Central Statisticalc®ffif Poland — Informations Portal

Price index relative to the previous year = 100

deflation galloping inflation and hyperinflation

The most popular inflation rate is the so calledagal inflation or the index of price increase
of goods and services. General inflation = indicdtedex) of the increase in the prices of goods
and consumer services is also known under itsriatemal English acronym — CPIl = Consumer
Price Index. CPIl shows how much within the giverigebof time the prices of goods from average
household consumer basket have changed. The chamitlda that basket present how the
categories of average household expenditure dhesrnational scale analysis is carried out by
comparing the share of individual groups of goadthe basket.

In case of the inflation that is too high the gowaent of a given country decides to change the
currency or denominate it. Following the Second M/&ar money in Poland was changed twice.
First time it was done by the Act BKWN in 1944. The second monetary reform was done on the
30" of October 1950. This change was done unexpectddigre was also a denomination. The
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money in circulation between 1948 and 1950 weréhamged fast just within a few days for the
newly issued notes and coins. The exchange was idosiech a way that the money deposited in
banks was exchanged, all the prices and wagesaadrelated based on the proportion: old 100 zt
for 3 zi. Cash was calculated based on signifigawtbrse proportion: 100 old zt equalled 1 new
zt. Simultaneously financial discipline was introduced which stoggesliously actively
progressing inflation.

Table 4. Annual indexes of consumer prices - ifdtat

Inflation 1 - calculated relative to the analogigainth of the previous year

Year Month
1 2 3 4 5 6 7 8 9 10 11 12
1989 70,3 | 74,2 | 77,8 | 85,4 | 91,3 |103,9|182,7]|269,2|457,1|557,0|639,6

1990]1007,6/1183,1|1132,8]1102,911076,5|1051,2] 994,0| 748,5| 558,0] 356,0| 285,9( 249,3
1991 94,9 80,0 81,8 71,00 67,8 72/4] 683| 67,6/ 67,1 64,8 62,7 60,4
1992| 45,4 40,1 38,1] 40,2] 43,2 39,0 41,3| 44,3| 46,5 46,4| 45,4 44,3
1993| 37,5 39,7 39,7 381 358 34,3] 34,8 34,4 31,0 29,8 33,0 37,6
1994 32,4 29,9| 30,2] 31,2] 312 32,7] 32,8] 32,2 34,6] 36,1 33,5 29,5
1995| 32,3 33,6|] 33,1 32,4 32,3 30,3] 27,6] 25,7| 24,2 22,4 22,0 21,6
1996 21,0/ 20,4 20,4 20,3] 19,8 19,51 20,4 20,5 19,5 19,5/ 19,1 18,5
1997 17,8 17,3| 16,6] 153 14,6/ 15,3] 14,9| 14,5 13,6] 13,1] 13,2 13,2
1998| 13,6/ 14,2 13,9] 13,7) 13,3 12,2 11,9] 11,3] 10,6/ 9,9 92 8,6
1999 6,9 5,6 6,2 6,3 6,4 6,5 63 7,20 80 87 92 98
2000f 10,1f 10,4 10,3 9,8/ 10,0/ 10,2 11,6] 10,7 10,3] 9,9 93| 8,5
2001 7,4 6,6 6,2 6,6 6,9 6,2] 52 51 43 4,0 36| 3,6
2002 3,4 3,5 3,3 3,0 1,9 16] 13| 12 1,31 1,1 09| 08
2003 0,5 0,5 0,6 0,3 0,4 08| 08| 07] 09| 1,3] 16| 1,7
2004 1,7 1,6 1,7 2,2 3,4 4,4 46| 4,6] 4,4 45 45 4.4
2005 4,0 3,6 3,4 3,0 2,5 14 13| 16/ 1,8 1,6] 1,0 07
2006 0,7 0,7 0,4 0,7 0,9 08| 1,1 1,6/ 1,6] 1,2 14| 1,4
2007 1,6 1,9 2,5 2,3 2,3 2,6] 23 15 23] 3,0 36| 4,0
2008 4,0 4,2 4,1 4,0 4,4 46| 4,8 48] 45 42 3,7[ 33
2009 3,1 3,3 3,6 4,0 3,6 35 36| 37 34 31 33 35
2010 3,6 2,9 2,6 2,4 2,2 23] 20 20 25 28 27 31
2011 3,6 3,6 4,3 4,5 5,0 421 41 43 39 43| 48[ 46
2012 4,1 4,3 3,9 4,0 3,6 43] 4,0 38 38 34 28 24
2013 1,7 1,3 1,0 0,8 0,5 02| 11 1,1 10 0,8 06| 0,7
2014 0,5 0,7 0,7 0,3 0,2 03] -0,2] -0,3

Source: own study based on Money Portal (last regd6.09.2014)

inflation more than 1000% inflation less than 1% deflation

The second zt denomination took place on the 1sbabtiary 1995. Then a new monetary unit
called zitoty (PLN) was introduced in Poland whigplaced a so called “old ztoty" (PLZ). When
converted 1 new ztoty replaced 10 000 old ziotyn@uination was the effect of hyperinflation,
which only between 1989 and 1990 (table 2, tableedrhed the level of 2 408%, and between
1989 and 1994 — 10 488% (that is even more thatetted of denomination in 1995). It may be said
that the denomination from 1995 approximately dffee level of hyperinflation from the period of
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constitutional breakthrough (1989 — 1994). Inflatalculated increasingly is illustrated in takles
and 3.

Excluding from the list analysis from 1989 — 1984at is assuming that following inflation
from 1988 directly follows 1995 inflation — incream prices from 1949 to 2013 — amounted to 10
641% (table 4), that is slightly higher than thdéation during the period of constitutional and
economical transformation (1989 — 1994).

ANNUAL INFLATION

In table 1 there have been presented systematicalitplated by Central Statistical Office of
Poland — annual indexes of change in prices of gaodl consumer services between 1950 and
2013. 4-times in: 1954 (93,7%), 1955 (97,6%), 1@88%) and 1971 (99,9%) — deflation took place
in Poland. Most significantly the prices decreased 954 by 6,3% in comparison with 1953. In
1972 the prices were stable — annual inflation ragehed 100%. 5-times in: 1961 (100,7%), 1962
(100,8%), 1965 (100,9%), 2003 (100,8%) and 2018,@%) — annual inflation was lower than 1%.

The highest annual inflation took place in 1990 85,8%. In addition still twice, in 1989
(351,1%) and 1982 (200,8%) — inflation exceede®20é&nd 10 times it was ranging between 121,2
— 170,3%, so it was higher than 20%, meaning it galkping inflation. In total during 13 years
(out of 64 within the analyzed period) in Polandrthwas galloping inflation, and it also persisted
for 9 consecutive years: 1987 (125,2%) — 1995 @%yJ., Past 1995 the inflation was kept under
control and there was no galloping inflation in dwl.

Based on the data systematically published by @eftatistical Office of Poland — Portal
Money every month issues 4 inflation indexes:

Inflation 1 — calculated relative to the analogisainth of the previous year,

Inflation 2 — calculated relative to the precedimngnth,

Inflation 3 — calculated relative to December d&f firevious year,

Inflation 4 — average level of inflation from thast 12 months = average annual inflation
index.

Especially economically important indexes of Irifiat 1 and Inflation 2 will be thoroughly
analysed in the remaining part of this article.

Table 4 presents the indexes of Inflation 1— caled relative to the analogical month of the
previous year between 1989 and 2014. In the figdt &f 1990 — this index exceeded 1 000%.
Inflation 1 was the highest in February 1990 — néag 1 183,1%. It exceeded 100% in the second
half of 1989 and throughout the whole 1990. Theeindeached 20% for the last time in August
1996. It may be stated that then ended the galipipittation in Poland.

Inflation 1 was lower and very mild less than 1%1080 months in the years: 2002, 2003,
2006, 2013, 2014. In August 2014 — for the firsteisince socio-economic and political changes
there came negative inflation, meaning there wdlgtitn in Poland. Rather not high just -0,2% —
measured relative to the analogical month of thexipus year. Earlier negative inflation (annual)
happened 43 years before - in 1971 (table 1).

MONTHLY INFLATION

Deflation relative to preceding month appearedrdf889 in July 1995. It reached -0,9% (table
5) — it was simultaneously the highest within timalgsed period. In August 1998 it amounted to -
0,6%, and in July of 2002 and 2012 it equalled %Q,5-ollowing 1995 deflation appears
systematically till year 2000 mostly in single miositlater — mostly twice (8x) or three times a year
Till 1997 it occurred only in July. In 1998 — ap&m July it was also noted in August. In those
two months there was monthly deflation in our copmbainly in July, over 20 years of the period
under study it was noted 15 times, in August —ifi®$. In 2005 it happened 6 times, that is the
most frequently in the analyzed period of 20 years.
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DEFLATION

Deflation which is the opposite of inflation meantong-term decrease in average prices. It is
not however expected or desirable fall in pricedten being the result of technological progress or
decreasing the costs of production.

Table 5. Monthly indexes of consumer prices - miynithflation
Inflation 2 — calculated relative to the precedingnth

Year Month
1 2 3 4 5 6 7 8 9 10 11 12
1989 79181]98]|72|6,1] 95| 40 [34,4]|54,8| 22 | 18
1990 79,6123,8| 4,3 7,5| 4,6] 3,4 3,6] 1,8/ 4,6] 5,7 49| 5,9
1991 12,71 6,7 45 2,7 2,71 49 0,1 0,6] 43| 3,2| 3,2| 3,1
1992 7,5 1,8/ 2,0 3,71 40| 1,6] 1,4 2,7 53| 3,0 23] 2,2
1993 4,1 3,4 2,1 2,3 1,8] 1,4 1,1 2,3] 2,5 1,9| 4,0 5,6
1994 1,91 1,1 2,0} 2,9 1,71 2,3] 1,5 1,71 4,51 2,9| 1,8 1,9
1995 3,9 2,1 1,71 2,3] 1,8 1,0] -0,9] 0,4 3,01 1,7 1,3] 1,5 1
1996 3,4 1,5 1,5 2,2 1,4] 1,0] -0,1] 0,5| 1,9 1,4| 1,3] 1,3 1
1997 2,9 1,1 o,8] 1,0f o0,6] 1,5 -0,2| 0,1 1,4 1,1 1,2] 1,0 1
1998 3,2| 17| o,6] 0,7] 0,4 0,4 -0,4 -0,6/ 0,8] 0,6/ 0,5 0,4 2
1999 1,5 o,6| 1,0] o,8] o,7] 0,2 -0,3] 0,6/ 1,4 1,1 0,9 0,9 1
2000 1,8 0,9] 0,9] 0,4 o,7f 0,8 0,7/ -0,3| 1,00 0,8] 04| 0,2 1
2001 0,8/ 0,1| o5 0,8 1,1 -0,1] -0,3| -0,3] 0,3] 0,4] 0,1] 0,2 3
2002 0,8/ 0,1| 0,2 0,5| -0,2| -0,4] -0,5| -0,4| 0,3] 0,3| -0,1] 0,1 5
2003 0,4 0,1| 0,3] 0,2 0,0| -0,1] -0,4| -0,4| 0,5 0,6/ 0,3] 0,2 3
2004 0,4 0,1| 0,3] 0,8 1,0/ 0,9] -0,1| -0,4| 0,3] 0,6/ 0,3] 0,1 2
2005 0,1| -0,1| 0,2} 0,4 0,3] -0,2] -0,2| -0,1] 0,4 0,4 -0,2|] -0,2 6
2006 0,2| 0,0| -0,2} 0,7 0,5] -0,3] 0,0 0,3] 0,2] 0,1 0,0] -0,2 3
2007 0,4 0,3 0,5 05| 05| o,0] -0,3] -0,4] 0,8] 0,6/ 0,7] 0,3 2
2008 0,71 0,4 0,4 04| 0,8] 0,2] 0,0 -0,4] 0,3] 04| 0,2] -0,1 2
2009 0,5 0,9| 0,70 0,7] 0,5| 0,2 0,1f -0,4] 0,0] 0,1 0,3] 0,0 1
2010 0,6/ 0,2 0,3] 0,4 0,3] 0,3] -0,2| -0,4] 0,6] 0,5/ 0,1] 0,4 2
2011 1,2| 0,2| 0,9] o5 o,6| -0,4 -0,3] 0,0 0,1} 0,7 0,7 0,4 2
2012 0,7l o,4| o5 o,6] 0,2 0,2 -0,5| -0,3| 0,1 0,4 0,1] 0,1 2
2013 0,1 0,0| 0,2 0,4 -0,1] o,0] 0,3] -0,3] 0,1] 0,2| -0,2] 0,1 3
2014 0,1 0,1] 0,1f 0,0| -0,1] 0,0] -0,2| -0,4 3
Totality | 23,7 10,7]11,4]14,3[ 11,0] 5,2 -3,8] -3,2| 13,5] 12,0] 7,9] 6,7
Deflation 0 1 if o 3 6] 15[ 14 0 0 3 3| deflation
Inflation = O 0 2 0 1 1 3 2 1 1 0 1 1
1 6
2 7
Throughout what number of months in the year under analysis 3 5
(in the period under study - from 1995) — deflation took place 4 0
5 1
6 1
inflation more than 10% inflation 0% deflation

Source: own study based on Money Portal (last regd6.09.2014)

Deflation generally is the effect of the fact tiia¢re is not sufficient amount of money in the
economy. Small amount of money on the market resoliow demand — which means that the
producers have problems selling their goods. Grgvgtocks force them to lower the prices and
reduce the production level. Selling the excesgolame of products at lower prices they make loss
which they want to limit. They reduce costs. Humealated — by two means: decreasing salaries or
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reducing employment level. The unemployment whishgiowing due to that second process
decreases the demand much faster. It reinforcegptéssure for further price and production
reductions.

Then the consumers observing the gradual priceedser- delay purchases they can already
afford until later. It leads to systematic decreaseonsumption. Then economic growth slows
down, as apart from export and investment it ctutsts an important element of consumption.

Deflation is regarded as a sign of deepening ecanoesession. Deflation consequences are
not just decrease in prices and increase in ungmaot. Lowering prices result in the growth of
real interest rates. The situation of companies @@rdons taking bank credits gets worse: on one
hand their income lowers which makes repayment nabffecult and on the other the credits
become more expensive.

Deflation usually results in the wave of bankrupsciand insolvency, having a significant
impact on the whole bank system. Deflation alsomadass for state budget: tax income decreases
both due to shrinking value of sales of goods astdises but also due to deteriorating financial
condition of companies and banks. Budget experaliiaes not decrease fast or does not decrease
at all, the overall sum of unemployment allowangesws. Generally, as the result of deflation
budget deficit and public debt grow.

The deepest deflation was in the years of Big €tisat is the world economic slump between
1929 and 1933. Deflation in Japan between 1995 20@b significantly disrupted economic
relations.

Long-lasting and persistent decrease in pricesclwhiegatively influences economy that is
serious deflation, happens in contemporary econgemy rarely.

Deflation is being compared to spilling sand onteodar effectively working mechanical gear
(which increases friction of cooperating elemengkimg their job more difficult). Low inflation is
regarded as an adequate level of lubrication dfgkar (which decreases friction but only up to an
adequate rate without causing sliding).

Generally, coming out from a deep deflation takésng time and causes serious problems. In
most cases it is far more difficult than coming otiinflation.

CONCLUSIONS

During recession of 2008 and 2009 our relativelgdyeconomic development was determined
by investment financed to a large extend with Ehdfng. It also stimulated internal market, which
became the second source of boosting economy.

Investment resources from EU budget for the pe?ia@7 — 2013 have already finished. So far
it has been mostly felt by construction industrygradual, however steadily deepening decreasing
of internal demand caused by negative and stillsewing consumer climate and negative labour
market prospects: systematically growing unemplaymievel, occurred. Quite significant is
deepening inflation and Russian restrictions oticafjural market.

Following the whole economy there comes industojuiding wood industry. The profitability
falls, the level of orders falls as well. Problewith round wood supply caused by insufficient offer
from the National Forests are further deepenedrastitally increasing export to Germany

It is reflected first in wood accessibility and thés prices. Currently wood industry is less
concerned with wood price and more with its acdslgtyi on the market. Its level is significantly
lower than the needs of wood industry entreprenigutise current phase of economic development
also causing sudden increase in wood prices ofrébemarket.

Macroeconomic indexes used to determine the teydemecound wood market - show gradual
trade recession.

Round wood prices are still, however to a much Enalegree, determined by energy sector,
demand for biomass and its subsidizing. In thisaattee changes in Polish legal regulations
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significantly lowered the irrational burning of Ibiass not just the one made of wood. There are
however, necessary essential initiatives to bentaltehe level of European Union.

Assigning wood for the production of goods whichingr high added value for Polish

companies, that is for the production of highlyqgassed goods that have a long term of utilization —
will guarantee both economic and ecological effentsmaning it'll be effective sozologically. Not
just for wood industry. Not just for forest industrFor the whole Polish economy. It will
significantly decrease the susceptibility of woadl dorest sectors to economic boom and recession.
Annual deflation might be the forecast of recession
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Woijciech Lis, Marek Tabert, Ebieta Mikotajczak®
THE IMPACT OF BURNING WOOD ON AIR POLLUTION

Abstract: The increasing energy consumption not only limits accessibility but also
contributes to the exhaustion of known and examsmgces of that energy and the growth of its
cost but mostly causes the increased emission -chléed greenhouse gasses —,COQ,, NG,
methane and so on. Those gases are responsibkgfificant climatic changes on our globe.
Burning wood even though to a smaller extend thamibg coal also contributes to that fact. Coal
and wood as the result of burning simultaneousipegate toxic substances — cancerogenic
benzo(a)pyrene, heavy metals as well as dioxindaaas.

Key words: wood, biomass, air pollution

RENEWABLE ENERGY AND EMISSION OF GASES

Burning of solid fuels, especially coal, but alsood is responsible for ever more frequent and
serious, in terms of their impact, natural disastdraughts, torrential rains, earthquakes andesudd
strong winds that bring significant destructionmiados on lands and tsunami at sea.

Estimates of German insurance Company Munich Ra3R(ndicate that due to a so far
unrecorded escalation of such disasters — year B0&ansidered to be the most expensive in the
history — the loss reached almost 265 billion of dtflars. Up till that year the biggest loss was
noted in 2005 when all natural disasters cost 2OrbUS dollars (Munich RE 2013).

In 2011 there were recorded 355 natural disasfEng biggest loss was caused by the
earthquake which took place on the 11th of March12that registered 9 on the Richter scale, the
strongest that ever hit Japan that also evokedaisurThat natural disaster which was considered to
be the most expensive in the entire history wasesed to cost 10 billion US dollars. The previous
most cost-generating disaster was hurricane Katnnga005. It created loss of 125 billion US
dollars and the biggest of them hit south-easestaf the USA.

Large damages were also caused by the earthqubkesit New Zealand on the 22nd of
February 2011, numerous tornados in the south antrai west of the USA in April, May and
September as well as the flooding and cyclone & Astralian State of Queensland at the
beginning of 2011 and the flooding in Thailand whiasted from September till November 2011.

If the standards of utilizing and the consumptidrpomary energy will not change, natural
disaster such as hurricane, earthquakes, flooslsigano eruptions and draughts - will probably be
more frequent and dangeroddunich RE estimates that up #1050 they may affect 1,5 billion
people, especially in large cities and surroundireas

The loss caused by natural disasters will also dmstantly growing Since economic and
civilization development concentrate ever more peepd material goods on relatively small areas
in enormous agglomerations. People as the civitinatxpanded and accumulated ever more goods
which they threat loosing.

Forest areas may be treated as an antidote fahitbat. Intense afforestation is recommended
— especially of the coast line and mountain slopesests may create a natural protection against
tsunami waves, they allow for decreasing floodipgevent both avalanches and mudslides.
Following growth period they provide timber; theeotlat does not fit the standards for mechanical

19 Poznai University of Life Sciences, Department of Ecomamnid Wood Industry Management, Wojska Polskiegt238
60-627 Pozng, Poland tel.: + 48 61 848 74 26, fax.: + 48 61 84826
e-mail: wlis@up.poznan.pl, mtabert@up.poznan.pikekaj@up.poznan.pl
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or chemical conversion and suitable to generateddiately and the rest as post production residue
and post-consumer wood.

Carbon dioxide is currently the most closely mor@tbgas both by ecological organizations as
well as various authorities, it also has the mosvirenmental restrictions - hence the
recommendation for a wider usage of renewable gngogrces for generating renewable energy
sources - RES. Among the sources of green ,energyractically the most significant is biomass
utilization for generating heat and electricity. ding the sources of biomass - the most widely and
easily accessible is wood of various shape and thatl is wood prepared especially to generate
energy — slivers or chips come from mechanical eosion — blocks, sawdust, shavings, grit or
following chemical processing — paper sedimentyghare finally the most highly processed,
especially produced wooden briquettes and pelled s generate energy.

WOOD BURNING

Among solid fuels wood is the one that possessesitfhest share of gas particles about 85%
in air-dry condition. Wood can be categorized aggtflame fuel which for optimum combustion
needs large furnace areas.

Solid fuels: coal and wood — are serious air-palitg. Their combustion results in the
emission of cancerigenic ashes and gases accungulistithe atmosphere [Lis 2011b]. Among
those harmful ones there are: suspended ashese(asolsarticles) Those are droplets of liquid or
solid particles either natural or created as tkelt@f human activitycalled pollution).

Due to their origin, phase (liquid or solid), aslwas physical and chemical properties
atmospheric aerosols are divided into groups:

1) sea salt,

2) mineral ashes (in Europe, especially in thelseuthe most burdensome are the clouds of
sand from Sahara Desert),

3) organic and inorganic coal and graphite compeuashes and soot particles,

4) sulfurs.

Suspended ashes are often created based on sutfas €Q,, especially sulfur dioxide - Sp
and nitrogen oxidegNO,). Those gases are converted during chemical amdopbhemical
processes into atmospheric aerosols

Practical classification of suspended ashes imaftried out depending on the size of the
particles. Those are:

- PM2.5 (particulate matter 2.p — atmospheric aerosols with particle diameter 206
micrometers or smaller; organic or inorganic comptsuof an increased chemical activity (among
them there is for example ammonium nitrate),

- PM10 (particulate matter 1P — atmospheric aerosols with particle diameter 1d¥
micrometers particles or smaller; compounds usueligmically neutral such as silica or metal
oxides the most important elements of suspendditiest

- TSP (total suspended particulates— all aerosols with particles which diameter isthh
above and below 10 micrometers.

Measuring suspended atmospheric dust is the bageri@ of air evaluation. It means
calculating an average annual number of partic$@in the cubic meter of air, that is the number
of particles of 10 micrometers in diameter suspdnde the air. World Health Organization
monitors the quality of air based on measuremehtth® ratio of PM10 in 1600 cities in 91
countries. Table 1 includes the information regagdihe concentration of atmospheric aerosols
PM10 in world cities with the highest level of g@ollution. Table was created based on the data
from WHO report embracing the period from 200820i13.
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Table 1. Cities and countries with the highestcemtration of suspended articulate matter PM10 in
micrograms per cubic meter of air

PM10
Position City Country

ug/n?
1 Delhi India 280
2 Karachi Gindhi) Pakistan 26p
3 Dhaka Bangladesh 170
4 Dakar Senegal 170
S Abu Dhabi United Arab Emirates 160
6 Doha Qatar 160
7 Ulan Bator

(Ulaanbaatgr Mongolia 150

8 Cairo Egypt 140
9 Amman Jordan 130
10 Beijing (Peking) China 120
11 Kathmandu Nepal 110
12 Accra Ghana 100

Source: own study based on information World He@ltganization in the years 2008 - 2013

According to WHO each year over 2 million people ds the result of breathing polluted air.
The states which are the most exposed to thatimrdsia: India, China, Pakistan, Mongolia,
Bangladesh, and in Africa: Senegal, United Arabrates Qatar, Egypt.

Poland comes 20 on the list of the most polluteght@es. Annual concentration of PM10 in
our country reaches 33 uginThe level of acceptable daily concentration isu§hT and Carnot be
exceeded more than 35 days each year. Alarm [é®\AA0 is 200 ug/rh

Air in Poland, apart from suspended atmospherid dumy also include toxic substances —
cancerogenic benzo(a)pyrene, heavy metals as svdibains and furans.

Acceptable concentration in large cities of our rdoy is often exceeded. For example:
28.02.2014 Poznan recorded 268 |fytisuspended particulate matter, so the level dififon
was similar to the second most polluted city in therld (table 1) namely located at Arab Sea
Karachi that is the biggest city in Pakistan andog 1966 the capital of this country).

The excessive concentration of atmospheric aerosalsbe influenced by for example fog. In
standard conditions particles go up high in theoshere. Fog makes them stay close to the
ground. Due to bad quality of air — on the 25tiNafvember 2013 provincial councilors in Krakéw
(which comes third on the list of the most pollutéiies in Europe) — put a ban on burning coal and
wood in the stoves used for heating householdsisralgglomeration (Lis, Tabert, Popyk 2014)

CONCLUSIONS

In usage chain — the proper hierarchy of meetirgreds for round wood and its residue
regardless of the state of economy goes from vedekmber, through large size material of
specific features, then selected sawmill logs, netéor constructing wooden houses and elements
of buildings constructed using other technologiesof( framing, construction elements, facade
coating), sawmill wood of general usage (later migisecondary processing used for manufacturing
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furniture, wood-working, interior design), wood fpackaging (including pallets and packaging
boxes) as well as for the production of elementssmfll garden architecture, wood used for
production of panels, wood for pulp and paper itgushouseholds and further wood used to
produce briquettes and pellet, yet not necessdoitycommercial energy sector. Among bio-
ecological energy components there is only that gfavoody biomass that is generated from wood
residue from wood industry (mainly, yet not excaty at sawmills, by the producers of pallets and
wood packaging and the manufacturers of elementganoden architecture and so on) as well as
from post felling residue (arbomass) and round wibad is no longer technologically usable.

In this situation negative impact on the quality air limited to the areas outside
agglomerations would be more justifiable and migzigdi.
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Erika Lou¢anovd!

THE PERCEPTION OF CREATIVITY IN THE MANAGEMENT FIELD

Abstract: The paper is concerned with utilization of creiivin the management and its
importance for the management of the company.pitesents the results of the use and impact of
creativity in the management of a selected comp@hgse results are subsequently generalized and
through cluster analysis were used to identify faotors influencing employees’ creativity.

Key words: creativity, management, innovation.

INTRODUCTION

Knowledge that creativity in management is an irtgoatr feature that every good manager
should have is a common knowledge. Each of usiis With a certain degree of creativity and it is
only up to that person how and whether they wilitifar develop their creativity in the right
direction.

This statement is very important for a company Whichased on managers’ creative thinking,
because on it depends whether the company willrbtable or develop in a completely different
direction. Every manager works with lots of infotina that has to be used creatively but mainly
responsibly. They have to quickly respond to inedrproblems, where their creative thinking is
quite helpful, because the lack of creative thigkiould result in a wrong solution.

Creativity therefore, has an important role at dwel of the company, which led to the
processing of this contribution on "the importanéereativity in management", where we focus on
a particular enterprise and apply creativity avéasous levels of management.

CREATIVITY IN MANAGEMENT

Basic principles and personal culture of each huarah their living and being evolves from
the concernments which they accept and favor. Wiisddendship, life, health, family and good
are personality principles and life values of thestmsuccessful people on Earth. But besides these
values, work also belongs here. Especially workderelop creativity of a human the most.

Work can be considered as the most perfect and enastious activity of a human. It presents
a meaning for almost everyone of us and it is thag¢ boredom hurts more physically and mentally
than work.

One of the many recognized means of achieving wffwess and efficiency in the
management is a creative approach to solving a auwibtasks that are associated with functions
of management.

If one wants to succeed in management or in itfopeance reach wisdom and leave behind
something valuable, it is worth to be active. lirigportant to become a creative person, but even
better to become a character (Kreativita v riad201,1).

Creativity is not only an important prerequisite successful managers and entrepreneurs but
also for the teams that they lead. That is why garsamust know how to develop this skill within
their teams and co-workers. We must understandigitgaas a phenomenon that is specific for
everybody and is different in its extent and stye consider creativity to be one of the most
important personal characteristics of a successéulager and entrepreneur (Isaksen, 1987).

Everywhere where new tasks are made and where taske occur creativity is an inevitable
part of it. In management creativity represents phecesses of changes in which one can find

™ Ing. Erika Lowanova, PhD., Department of marketing, trade andleviorestry, The Faculty of Wood Sciences and
Technologies, Technical Univerzity in Zvolen, TMasaryka 24, 960 53 Zvolen, e-mail: loucanova@utsk
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several new components that have an impact onrgptechnical procedures, resulting in lowering
production costs or they can have an influencesadihg and managing people.

Changes often bring us the unknown what possiblgnmadigher potential of conflicts and also
risk and uncertainty. That is the reason why evedybdemands people with different and creative
thinking so they can come up with creative procedwand new ideas. In general, we can say that
processes of management are also processes o¥ityeat

Ability to manage creatively usually depends oncdiemanagerial function as every function
requires different conditions in order to applyatiee behavior.

Innovators, inventors or managers are personsaupgof people, who are bearers of creative
processes while doing their job according to theanagerial and creative skills what represent their
multiple characters (Laanova, Dadova, 2014).

METHODOLOGY

While processing the results with the problematie tperception of creativity in the
management field we used the method of public suse we primarily gathered data using
standardized questionnaire. The questionnaire p#iehtion to respondents” opinion on using
creativity in the management of a given companypBgees on all hierarchical levels where asked
the questions and thus we performed aimed research.

Except the quantitative evaluation of our questaremwe also used the method of clustering
in order to process the results. This method helpedyeneralize the links between observed
parameters due to which we could better understhadconnection of parameters towards the
creativity in management as a whole.

It is the method that classifies objects accordintheir similar characteristics into the clusters.
We used these clusters in order to find out on whetteativity in the given company dependent.

THE PERCEPTION OF CREATIVITY IN THE FIELD OF MANAGE MENT

Creativity in the management field is very impottdginder this term we understand process of
certain changes, in which we discover several corapts that we did not known before and which
can help us lower the production costs and thesefoe observed these aspects in the chosen
company.

Based on the results from our research we can ttatehe managers of the company know
about the importance of creativity in managing leé firm and in managing of other managers
individually. Hierarchy in usage of creativity isdused mainly on the top management and has a
decreasing tendency as with lowering the managelaealtthe necessity of creativity decreases (66
% of asked managers agreed).

Employees of the chosen company are aware thativitgan the management is more
important than in other functions of the comparny.9% of respondents agreed with this statement.
Of course, creativity is necessary everywhere,thacemployees should realize that, but creativity
in the field of management is unavoidable.

One of the main concerns was if one can really beerareative when being highly motivated
(70 % of asked managers agreed). We can certaiolgigim this statement to be true. Every
employer should try to motivate its employees ashmas possible, mainly in the company of which
creativity is an inevitable part (81 % of asked agers agreed).

We were slightly surprised when talking about drétgt of the extroverts and the introverts
because the managers of the given company expressehl attitude to this topic although it is
sure that it does not matter whether a person exavert or an introvert because creativity oftbo
can be the same only their presentation of theiasdwill be different (53 %). It is very likely tha
the managers do not realize that differences betweese two characters do not influence their
creative thinking.
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An interesting experiment would be to give the sdask to the manager who is an extrovert
and to the one who is an introvert to see how iweahey would be, how would they differ or if
their creativity is on the same level.

To generalize the quantitative results of the ingrore of creativity in the field of management
in the given company we used the method of clusgeriwhat helped us find out the factors on
which creativity of employees is dependent.

It is dependent on individual creativity of eachmager on any level. Cluster (everybody can
be creative) in relation to other parts of creagiun the company and personality of a person sefer
to it (cluster one and two).

From the first cluster we can see that everybody draative thinking, but everybody uses it
according to individual abilities and working pdsit. Creativity on the particular level of
management depends on personal character of thegerawhether the manager is an introvert or
an extrovert. It also depends on the position énhierarchical level of the company, if the manager
is in top — level management or in production mamagnt in accordance with collective creativity
(figure 1).

Linkage Distance

Figure 1. Cluster analyzes — one cluster

As previously stated everybody can be creativeasulve can see from the second cluster, the
managers in the company are aware of the factdteattivity is dependent on environment that
influences their work, memory without which creétiwould not be able to develop and also on
the barriers that can prevent it. Creativity is elggent also on the difference between an extrovert
and an introvert, alongside the returns that caadeved due to creativity, and also on high level
of motivation, that allows managers to be more toreaand at the same time it is dependent on
good physical and mental condition of a managernt®lecondition of a manager is further
dependent on surrounding influences (noise, coljneabat have an impact on creativity of a
manager also reliant on its own content of work tia or she performs and on the extent of his
awareness of the importance of creativity in hisk(@igure 2).
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Figure 2. Cluster analyzes — two cluster

Both clusters are connected and at the same tapendied on all factors that have an
influence on creativity.

CONCLUSION

From research results we can state that creafivity everybody and it is up to us how
much we use it. It is equally important in evesidi, whether it is science, art or management. Each
manager must have some level of creativity in otdereact fast, solve the problems and to be
successful. Usage of creativity in management pday@mportant role in every organization, what
was also confirmed by the respondents participatirayur survey.
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Leszek Majchrzak’, Tomasz Piskier
ENERGY EFFICIENCY OF HYBRID RYE CULTIVATION TECHNOLOGY

Abstract: The influence of hybrid rye production technology the amount and structure of
energy inputs and the energy efficiency index afdpiction were compared in a field experiment.
The level of energy inputs is mainly determinedrbgterials, including mineral fertilizers, which
account for about 85.6% of accumulated energy tedes the production of rye. The required
energy inputs in the form of fuel constitute appnoetely 12.3%, and in the form of aggregates —
2.1%. The amount of energy inputs necessary fopthduction of hybrid rye totals 17.52 GJ'ha
on average, while resigning from mineral fertilipat in the spring reduces this value to 14.12
GJ-hd. The most favourable energy efficiency index ie firoduction of hybrid rye, following
winter rape cultivation, was recorded when no gigno fertilization was applied in the spring.

Keywords: tillage system, grain yield, energy efficiency éxdhybrid rye.

INTRODUCTION

The use of simplified production technologies ind®m agriculture is becoming increasingly
more common. The number of cultivation treatments the intensity of their application are being
limited. The share of agrotechnical factors in cimping is not clear. With the progress of
civilization, more and more significance is assijte varieties and fertilization. Grain crops react
very well to mineral fertilization; hence it is csidered one of the main harvestogenic factors.
Particular relevance is attached to nitrogen feaiilon [Wicki 2007]. Productivity in the cultivatn
of grain crops depends to a large extent on prastuatonditions and species [Nasalski et al.
2004b]. When choosing the optimal technology ofdpiaion, adjusted to the conditions of
a specific habitat, species etc., one may userdttheconomic or energy evaluation [Szwejkowska,
Bielski 2012]. Using energy efficiency evaluatioh groduction is becoming increasingly more
common. It is applied to evaluate both plants catiéd for biofuels [Jankowski, Bydigki 2003]
as well as plants destined for consumption. Whemodiucing new varieties of plants into
production we should evaluate very thoroughly teefulness of the proposed technologies of their
production [Szwejkowska, Bielski 2012].

Significant cultivation progress in the creationnafw varieties of agricultural plants is based
among other things on the effect of heterosis. Hybye is an example of species offering many
innovative varieties. In comparison with standase, rhybrid rye is characterised by better
exploitation of habitat conditions, higher resistaro illnesses and lower susceptibility to lodging
Those features make it possible to use bigger dosegrogen fertilizers, which affect increased
yielding [Bujak et al. 2003]. The available liteue¢ resources include few reports on the reactions
of hybrid rye to tillage systems (ploughing, plolegs) [Piskier, Majchrzak 2013], however, there is
no clear information as regards the energy effiyesf the technology of its production.

PURPOSE OF RESEARCH

The objective of the research studies conducted twamalyse the amount and structure of
energy inputs incurred in connection with hybrié gultivation in production conditions, as well as
define and compare the energy efficiency indesheftechnologies applied.

2 Department of Agronomy, Poznan University of Biééences, ul. Dojazd 11, 60-632 Poznemail:
leszmaj@up.poznan.pl

¥Department of Biological Agriculture Foundationspdgalin University of Technology, ul. Ractawickall 75-526
Koszalin, email: piskier@poczta.onet.pl
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METHODOLOGY AND RESEARCH CONDITIONS

A bifactor field experiment was conducted in 20X 2012 in an agricultural enterprise in
Drz¢czewo, near Gosty in Wielkopolska Voivodeship. Diverse technologidscultivation of the
Visello variety of hybrid rye were used on selediettls of an area of one hectare each.

The prime factor included ploughing and ploughldtsge systems, while the secondary factor
covered technologies of hybrid rye cultivation.

The technologies used differed in terms of denaitgd sowing depth as well as forms of
nitrogen fertilization:

1 — without nitrogen fertilization in the spring sowing grains at 170 seeni
(recommended), sowing depth of 2 cm (recommended)ing date: 15 November (recommended),
without a dose of nitrogen in the spring (not rectended);

2 — recommended technology — sowing grains at #8dsn? (recommended), sowing depth
of 2 cm (recommended), sowing date: 15 Novembearofrenended), nitrogen fertilization in the
spring (recommended) — control technology;

3 — excessively deep — sowing grains at 170 segdgecommended), sowing depth of 5 cm
(too deep), sowing date: 15 November (recommendeijpgen fertilization in the spring
(recommended);

4 — sowing at 110 seeds® — sowing grains at 110 seeu (too little), sowing depth of 2 cm
(recommended), sowing date: 15 November (recomnjnaitrogen fertilization in the spring
(recommended);

5 — sowing at 250 seeds’ — sowing grains at 250 seat& (too much), sowing depth of 2 cm
(recommended), sowing date: 15 November (recomnnaitrogen fertilization in the spring
(recommended).

The soil conditions were made equal on the suréaea of the entire experiment, i.e. loam-
based soils, class IVa. Winter rape was sawn irs¢icend decade of September in the amount of 60
kg- ha', which corresponded to sowing at 174 seedssfigerminating seeds (except for objects no.
4 and 5). Winter rape was used as little forerumwvery year; mineral fertilization amounted to 161
kg-ha" N in total (except for technology no. 1, in whifghtilization was 121 kg-haN), 69 kg-ha
of K,0 and 69 kg-haof P,0s. According to the guidelines of the Institute d&f Protection, full
chemical protection and retardants were applied.

Results concerning the influence of rye cultivatiechnologies on the amount and structure of
energy inputs, regardless of the applied tillagaesys, were presented in this paper.

Post-harvest cultivation was performed with Terramsr aggregate, sowing was carried out
using Rapid RDA 600S seeder, mineral fertilizatweas conducted with the help of Amazone ZA-
M Compackt 1750 spreader, while plant protectioarag were distributed and foliar fertilization
was conducted with the use of Lemken 4000 sprdygethe ploughing system, Gregoire Besson
plough with 9 furrow-slices was used, while TopDo#@0 was exploited in the ploughless system.
The machines were aggregated with a tractor (23R kW

The amount of energy inputs{f) invested in winter rye production was calculatisthg the
methodology of accumulated energy consumption [aewski, Pawlak, Wéjcicki, 1979; Wjcicki,
2002].
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E[ech = Z Emat + Z Eagr + Z EpaI + Z Er [MJ- hal] 1)

Due to the fact that determining the amount of gpdrought in, in the form of human labour
(ZEr) in field conditions was not possible, this compunef accumulated energy was omitted and

the formula was the same as the one proposed kigPj2011]:

Etech = Z Emat + Z Eagr + Z EpaI [MJ: hal] 2)

2Eagr— sum of energy consumption of the aggregates [ha@chal],
2Emat— sum of energy consumption of the materials (is&dha’],
2Epal — sum of energy consumption of the fuel used [3}h

Machine efficiency was determined using a simgdifiening system, whereas fuel usage while
performing individual treatment processes was gedilect measurements. The energy brought in
in the form of materials was calculated by multipty the mass of the material used during
production by the value of energy included inaking the following into account: 9 MJ-kdor the
sowing material, 77 MJ-KgN for nitrogen fertilizers, 10 MJ-KgK,O for potassium fertilizers, 15
MJ-kg* P,Os for phosphorous fertilizers, 48 MJkdor diesel oil, 300 MJ-k§of active substance
for pesticides [Wéjcicki 2002].

The energy efficiency index was calculated basediependence provided by Piskier [2011]
by means of dividing the energy efficiency index gk crop yield (B by the amount of
accumulated energy input invested in its cultivamd care (&).

Ee = Pe/ Etech (3)
Crop yield was based on the data collected fromhtr@ester. Energy inputs linked with the
collection of plants were not included in the cédtions.

RESULTS AND DISCUSSION

Accumulated energy inputs invested in the recomradridchnology of hybrid rye cultivation
(technology no.2: sawing seeds at 17 sowing depth of 2 cm, date of sowing: 15 November
nitrogen fertilization in the spring) totalled 12.%5J-h&. The application of technology no.3, in
which sowing was performed deeper, i.e. at 5 cohndit bring about any differences in the amount
of energy inputs. Minimum differences in the amouohtenergy inputs were connected with the
application of diversified amounts of seeds sown.tle objects were a reduced amount of seeds
(110 germinating seeds per square metre, technalogd) was sown, the accumulated energy
inputs were smaller by 1.5%. Whereas, on the figite an increased amount of seeds (250
germinating seeds per square metre, technology) maS sown, the accumulated energy inputs
were higher by 1.1% (table 1). Such insignificaiffedences resulted from the fact that the same
treatments were performed on all the studied fieldwd the differences in energy inputs were
determined only by the energy brought in, in therfeof a varied quantity of sown seeds. The
lowest accumulated energy input was found on olrject, where nitrogen fertilization in the spring
was not performed. This was possible thanks taebignation from a dose of 40 kg~hef nitrogen
(energy brought in, in the form of materials) amd conducting the process of fertilization (energy
invested in the form of aggregates and fuel). Tdtal taccumulated energy input incurred in this
technology (technology no.1 — without nitrogenifesdtion in the spring) amounted to 14.12 GJ-ha
! and was smaller from the accumulated energy impabrded on the object where control
technology was applied by 19.4 percentage points.
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Comparable amounts of accumulated energy inpute weticed by Nasalski et al. [2004a]
based on long-term experiments on spring and whddey, and by Starczewski et al. [2008] based
on studies on spring rye. The average amount ofggnaputs totalled 17.7 GJ-hain the
cultivation of winter barley, 18.2 GJ-hin the cultivation of spring barley, and 23.9 Gi* in the
cultivation of spring rye. The authors pointed that the difference was determined by the number
of cultivation processes and treatments conducted.

The structure of energy inputs depended to a mimiramtent on the applied technology of rye
cultivation. In each of the analysed cases, the ustsoof accumulated energy inputs were
determined by the energy brought in, in the formmaiterials. This energy constituted on average
85.6%; only in technology no.1 its value amounte®4.7%. The energy brought in, in the form of
direct energy carriers (fuels) constituted 12.3%ilevthe energy invested in the form of aggregates
totalled only 2.1% (table 1).

Table 1. The amount of accumulated energy inpwissted in the cultivation of hybrid rye in
different technologies (on average, in the yeadsl22012)

Energy brought in Accumulated
Cultivation [GJ-ha] energy input
technology [GJ-hal
Materials Aggregates Fuel
1 11.96 0.33 1.83 14.12
2 15.04 0.35 2.13 17.52
3 15.04 0.35 2.13 17.52
4 14.79 0.35 2.13 17.26
5 15.23 0.35 2.13 17.71

Source: own elaboration

The parameter enabling to compare the tested témgine was their energy efficiency
depending on the amount of accumulated energy sngudl the energy value of crops. The energy
value of crops obtained after the application @& tontrol technology (no.2) was on average 61.8
GJ-hd for the two-year period. The tested technologéssiited in the differentiation of the energy
value of crops to an insignificant extent. The ggeralue of crops was higher by merely 0.8% for
the combination with a reduced amount of plant segeichnology no.4.—110 seed®mwWhen
testing the technology in which excessively deewisg was performed (technology no.3) or an
increased amount of seeds was used (technology), nbhé& energy value of crops higher by
approximately 3.5% was observed. Reduction of thergy value of crops resulting from the
absence of a dose of nitrogen fertilizer in theérgp(technology no.1) totalled 5.2% (table 2).

In the studies of many authors, the energy broughin the form of materials, including
fertilizers in particular, had the highest sharetive structure of accumulated energy inputs
[Jankowski, Budzfrski 2003; Nasalski et al. 2004a, 2004b]. The stmacbf inputs was relatively
varied depending on the applied technology [Kasilkwt al. 2011; Szwejkowska, Bielski 2012].
The energy brought in, in direct energy carrienghie work of both the authors hereof as well as in
the studies of the majority of authors, was theosdcmost important source of energy inputs
amounting to as much as 20% [Jankowski, Budky2003]. In some studies, this stream of energy
is treated together with the energy brought irthenform of aggregates and may amount to as much
as 26% [Nasalski et al. 2004a].
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Table 2. Energy efficiency of hybrid rye cultivation average, in the years 2011-2012).

Cultivation Yield of grain Energy value of | Accumulated energy Energy
technology dt-hat crops input efficiency index
GJ-hd GJ-hd

1 68.6 61.8 14.12 4.38

2 72.5 65.2 17.52 3.72

3 74.9 67.4 17.52 3.84

4 73.1 65.7 17.26 3.81

5 75.1 67.6 17.71 3.81

Source: own elaboration

The energy efficiency index of the recommendedneldygy of production (no.2) totalled 3.72.
This means that we obtained 3.72 units per one afnénergy brought in. The use of a deeper
sowing technique than recommended resulted inrtbiease of yield; hence the energy efficiency
index went up and totalled 3.84. The value of thergy efficiency index recorded on the objects
where reduced (technology no.4) and increasedr{tdogy no.5) amounts of seeds were used was
greater than the value identified on the contrgeobby 2.4%. The most favourable value of the
energy efficiency index was observed after the iapfon of technology no.1, i.e. without the
application of a spring dose of nitrogen, and anediio 4.38 (table 2). Achieving this value was
possible by limiting energy inputs invested in ogen fertilization, which did not result in the
expected production effect on the field after wintge.

The energy efficiency index of production provideselatively simple method of comparing
and evaluating different technologies of plant prcitbn. The index was 2.94 in the studies over the
technology of cultivating winter barley conducteg KMasalski et al. [2004a], and 2.37 in case of
spring rye. By comparing the reaction of hybrid tgehe ploughing and ploughless tillage system,
Piskier and Majchrzak [2013] recorded index valwésabout 3.14 (irrespective of the tillage
system). In typical technologies of barley cultigat with the use of a dose of 90 kghaf
nitrogen, Nasalski et al. [2004b] achieved the gyeefficiency index totalling 2.23, which
increased to 2.42 after reducing the dose of rétnowp 60 kg-ha The energy efficiency index
values recorded in own experiments are comparabtae values recorded by other authors who
performed studies on the technologies of cerealtpleultivation.

CONCLUSIONS

1. The amounts of energy inputs invested in rya@pcton technologies are determined by the
inputs brought in in the form of materials, whiamsetitute about 85.6%.

2. On the field after winter rape, the most favtieaenergy efficiency index for rye cultivation
was obtained in the technology, in which the spdnge of nitrogen was not used.

3. The utilised technologies of rye cultivation lighced to an insignificant extent the
diversification of energy efficiency of crops. Thely exception is the technology without nitrogen
fertilization in the spring.
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POSSIBILITIES OF RECOVERING POST - CONSUMER WASTE WOOD FROM
MUNICIPAL WASTE IN WIELKOPOLSKA

Abstract: Legal regulations, economic factors and the neqatotect forests against excessive
exploitation encourage the entrepreneurs who usslwo look for its alternative sources. Among
them there are almost fully utilized wooden by-prod and wood waste wood, which constitute
one of the elements of municipal waste. In theckrtthe sources of post-consumer waste wood
have been determined. Detailed analysis embraced afnthem, namely — municipal waste
generated within the territory of Wielkopolska Vodeship. Their morphological composition has
been given and the share of individual fractionsghia total volume of municipal waste has been
pointed out. The amount of waste wood possibletover by 2023 was determined as the sum of
those fractions of municipal waste, which containoden elements or wood-based elements:
fraction wood and fraction bulky waste. Wooden @agkg has been also included.

Key words: municipal waste, sources and accessibility ofpossumer waste wood

INTRODUCTION

The ever-growing problem concerning wood deficitlddoe diminished through rational wood
utilization including recovery of wood from wast®ed. In Western European countries significant
gquantities of recycled wood are used as the ravemadtfor the production of chipboards. Already
in mid-nineties of the previous century about 70#4h® demand for wood in that industry was
satisfied with industrial waste out of which 10 #%nsisted of assortment of post-consumer wood.
(Danecki 2007).

The richest source of post-consumer wood is laige-wood. In that fraction the share of
wood and wood-based waste is estimated on avetad®, &6 (between 23,0-61,7%) [den Boer,
den Boer, Szpadt, Gornikowski 2008]. However dueety varied composition and form as well as
the lack of adequate machinery and conditions focgssing that waste (grinding, segregating, and
purifying) this material is often burnt in housedhdleating installations or is deposited directly at
landfill sites (Rodz& 1997). Where it is landfilled unchanged or compdciSome post-consumer
waste wood, yet no more than 30%, is sold solelintgtividual customers. Those are mainly the
employees of landfill sites who use it as energyra® in their household heating systems. Post-
consumer waste wood is passed onto them free ofietm sold at a symbolic price [Mikofajczak
E., Marciniak P. 2014]. Some improvement in thatuaion may be expected following the
implementation of “garbage act” in force as of Inuary 2012 [Act 2011], which obliges
communities to build, maintain and use its own loared regional installations for processing of
municipal waste. However, in order to facilitatee thsage of post-consumer waste wood on
industrial large it is necessary to work out andplement into economic practice additional
mechanisms and instruments stimulating such usBgéjczak, Szostak, Bidwka 2003]. Vital
element of those arrangements should be balandisiggensumer waste wood contained within the
municipal waste. One of the sources of that datg be a national waste management plan
(Krajowy plan gospodarki odpadami - Kpgo), whichsh be outlined by the minister of
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environment every four years, in accordance withAlst on waste from 27 April 2001 [Act 2001].
Plans for waste management are also passed auleolf voivodeship, incorporating all types of
waste (municipal, biodegradable, packaging andrdazs), both generated locally or brought over
from other voivodeship.

SOURCES OF POST-CONSUMER WASTE WOOD

Post-consumer waste wood which is the source dfgmsumer wood comes from morally or
physically used final products. The volume of postisumer waste wood is the function of the
usage of products currently on the market and ncutation. There are however numerous
additional factors, difficult to identify, which g9 significantly influence both the quantity, asliwe
as the quality of the post-consumer waste wooddogénerated. Among them there are: quality of
the final product, conditions of its maintenancetential forms of substituting it, current level of
society prosperity, the level of social culturefreat patterns of consumption and the present-day
trend (Ratajczak 2008).

Practically all wooden products from which wasteodds formed, which end up at landfill
sites as the element of municipal waste are mais&d at households, areas of group consumption
(offices, shops, cinemas) as well as in constroctiod telecommunication sector.

Among final wooden products exploited by individuesers there are mainly consumer goods
such as furniture, elements of interior design,dein and door frames, flooring, elements of small
wooden architecture and ever more often wooden doous summer huts. Some individual
consumers are also the users of wooden constrgctised in individual building industry. While
group consumers both from the production and nadietion sphere ( schools, offices, banks,
theatres, hospitals), just like individual consusngliso use consumption goods.

One of the main criteria determining further forafswaste wood utilization is the level of its
contamination, which shows its noxiousness forgheironment. Depending on the quantity, type
and possibilities of separation of the contamirgatelements one may distinguish [Ratajczak,
Szostak, Bidziska 2003]

- Waste wood without contamination

- Waste wood with negligible amount of natural substes ( such as oils, waxes)

— Waste wood with contaminants that are:

Easily removed (such as: metal, glass, plastigidajossand)

= Difficult to remove

= Impossible to remove, yet of low toxicity (such &arnish, paint, adhesives, films,
veneers, facings)

= Impossible to remove and of high toxicity ( suchwasod protecting chemicals)

SHARE OF POST-CONSUMER WASTE WOOD IN THE MUNICIPAL WASTE OF
WIELKOPOLSKA VOIVODESHIP

Municipal waste in accordance with article 3 of thet on waste [Act 2001] is the waste
generated at households (excluding end-of-life cleb) as well as waste with no hazardous
contaminants, from other waste producers, whichtdués character or composition is similar to
waste generated by individual households. The dgyawitgenerated waste, as well as the share of
its individual fractions are closely linked to ttype of the place where they were created (urban or
rural area).

The quantity of municipal waste, generated in Waplidska voivodeship in 2010 oscillated
around 1,082 min Mg [Plan gospodarki 2012]. Allizgths were included in the waste collection
scheme, while in the rural areas 80% of inhabithatsaccess to segregation containers, which was
the result of lack of full control over the conttasigned with companies collecting waste. In the
recent years one may notice an increase in théfiseyce of selective waste collection, however
still municipal waste is collected mainly in mixédrm. In 2008, 88% of municipal waste was
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%

collected without prior segregation while in 20h@ figure dropped to 82%, which means that the
level of recovering recyclable materials (papeasg| plastic and metal) oscillated then around 18%.

Percentage share of various fractions in munioigdte including the division into large and
small towns, as well as rural areas was presemdegure 1, while quantitative composition of
individual fractions in generated municipal wastswpresented in Table 1.

Table 1. Composition and volume of individual fiaos in generated municipal waste 2010.

Volume of generated waste [Mg]
No. Type of waste
In large In small In rural
towns towns areas In total

1 Paper and paperboard 77 961 30 666 18 084 126 711
2 | Glass 39991 32 246 36 169 108 406
3 Metals 10 907 4742 8 68( 24 329
4 Plastics 61 804 35091 37 254 134 149
5 Composite waste 10 099 12 646 14 829 37574
6 Kitchen and garden waste 115124 114 442 118 27 347 837
7 Remaining waste: 56 148 61 331 114 298 231712
8 Mineral waste 12 522 9168 22 784 44 476
9 Fraction <10 mm 16 562 21 497, 60 401 98 460
10 | Textiles 9291 12 962 7 595 29 848
11 | Wood 1212 948 2532 4 692
12 | Hazardous waste 3232 2213 2 893 8338
13 | Other categories 13 330 14 542 18 084 45 956
14 | Bulky waste 10 503 8220 4707 23426
15 | waste from green areas 21 409 16 755 9 404 47 568
Generated municipal waste 403 946 316 139 361 68p
Unit ratio of generating waste* [ kg/Ma] 397 3%4 402

* volume of waste generated annually by a statiffole

Source: Krajowy plan 2010

Significant share of municipal waste that is 55%tafonstitutes biodegradable waste that is
aerobic or anaerobic degradation of material witlaetive participation of microorganisms. Among
them there are:

- Paper and paperboard,

- Clothing and textiles from natural materials (5084extile fraction),

- Waste from green areas,

- Kitchen and garden waste,

- Wood

as well as composite waste and fine fraction mé&agumo more than 10 mm.

Part of generated mass of biodegradable wasteing hesed by the citizens themselves for
example through composting (waste from gardeniitgh&n waste), burning in stoves or feeding
animals. It is estimated that even as much as 708 biodegradable waste in rural areas is utilize
in that way and 15% of biodegradable waste in staains, what in Wielkopolska Voivodeship
means 150 000 Mg of biodegradable waste (13% ohattd mass of generated waste).

Important source of post-consumer wood is packagiagte. That is waste generated from
paper and paperboard packaging, as well as glasagiag Wooden packaging comes third in the
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whole group of packaging waste (Figure 2). In thltvolume of packaging waste generated in
2010 (253 076,7 Mg) it constitutes 9,8% (24680,4 Mg

Hazardouspackaging
0,6

Mixed packaging
waste 1,1

N

Compositepackaging
0,8
Metal packaging
1,4

Figure 2. Share of various fractions of packagimgte in 2010 in Wielkopolska Voivodeship [%]

Source: own elaboration based on [Plan gospodaéidiZ

FORECAST OF THE VOLUME OF GENERATED MUNICIPAL WASTE AS THE
POTENTIAL SOURCE OF POST-CONSUMER WOOD WASTE

Research carried out within the national waste mameent plan 2014[Krajowy program 2010]
facilitated estimating expected increase in the tatio of waste generated by citizens at suchgh hi
level that despite forecast decrease in the pdpaldigure the overall volume of municipal waste
generated by that population is expected to gromsel on that forecast the authors of national
waste management plan for Wielkopolska Voivoidesbipthe period 2012-2017 [Plan gospodarki
2012], carried out the analysis of current situatmd outlined quantitative and qualitative forécas
regarding waste managing in Wielkopolska Voivodeskis results with unit ratios of generating
municipal waste including wood or wood-based matsrias well as the prognosis of this type of
waste stream by 2023, in comparison with year 20d3; presented in Table 2. Based on Boer,
Boer, Szpadt, Gérnikowski [2008] it has been asslithat from that bulky waste one may retrieve
48,7 % of wood and wood-based materials. The preigrsuggests that in 2023, in comparison with
2010, 53,8% more wood and 26,5% more bulky waste bhei collected at landfill sites. That
increase will be possible as the result of impletaigon of detailed goals established in national
waste management plan [Plan gospodarki 2012], whichat embracing the whole population in
the scheme of selective waste collection by yedi52@s well as excluding bulky waste from the
main stream of municipal waste. The plan assunsdsthie level of selective bulky waste collection
in 2013 will reach 25%, and in 2020 50%.
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| | i |
Inrural areas 16,7 ) 1326
In small towns 36,2 6.9 53
In large towns 5,3

B Paperand paperboard uGlass mMetals WFlastics mComp ositematerials Kitchenand garden waste MMineral waste
Fraction < 10mm BTextiles B'Wood WHazardouswaste Other Bulky waste Waste from green areas
Figure 1. Morphological composition of municipalsta generated in large cities, small towns and areas [%0)]
Source: KPGP
Table 2. Forecast of municipal waste generatediglRdpolska Voivodeship 2023
Itemization 2010 2012 2013 2014 2017 2020 2023
[Mg] [kg/Ma] Mg] [kg/Ma] Mg] [kg/Ma] Mg] [kg/Ma] Mg] [kg/Ma] Mg] [kg/Ma] Mg] [kg/Ma]
in large towns 121p 1,0 1236 1,3 1249 1,4 1515 1,5 1789 1,8 2044 2,1 2320 2,4
in small towns 94 1,0 1102 1,1 1119 1,1 1210 1,2 1301 1,3 1423 1,4 1517| 15
Wood in rural area 253p 2,0 2761 1,6 2819 1,6 2753 1,7 2977, 1,8 3177 1,9 3379 2,0
in total 4692 - 5099 - 5187, - 5479 - 6 076 - 6 644 - 7 217| -
duwe miasta 10 508 10,0/ 10711 10,6] 10828 10,7] 10734 10,7 11299 11,4/ 11945 12,2 12113 12,5
male miasta 822D 9,0 9552 9,5 9 695 9,6 9910 9,8 10441 10,3 10 964 10,8 11316 11,2
Bulky waste tereny wiejskie 470 3,0 5128 3,2 5235 33 5341 33 5604 34 6 027, 36 6 219 37
tacznie 23 421 - 25391 - 25758 -] 25985 - 27 344 - 28 937| - 29 648 -
Wood + 48,7% of bulky waste 16 100 -l 17464 | 17731 .| 18134 .| 109303 -| 20738 .| 21656 .
Sum of all fractions of municipal waste [Mg] 1081 774 1173 809 1192 034 1210 048 1271 055 1339 914 1387 346
Total packaging waste
including that made of wood (9,8%) [Mg] 253 077] 271000 281 000 290 000 322000 357 000 396 000
24680 26558 27538 28420 31556 34 986 38 808

Source: own elaboration based on [Plan gospodaékiZ}
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CONCLUSION
1. Minimum quantity of post-consumer waste wood is atifed at landfill sites. Most of that

material is burnt by individual users (small towrdlages and family houses), or utilized by
carpenters shop (for example joinery) — most fretjyealso for heating purposes.

. Precise determination of the share of post-consumasmte wood in municipal waste is very

difficult due to the fact that it might be allocdtéo various groups of waste depending on
statistical method: “wood”, waste wood packagirgylky waste”.

. The richest, out of so far properly used sourcespadt-consumer wood is bulky waste.

Unfortunately, still there is lack of adequate systof acquiring it which would allow the user
unproblematic disposal of such waste and adequegtegy of its utilization at landfill sites.
Therefore despite assumed increase in the volumeulldy waste, uncontrolled burning of
contaminated wooden material which is not indiffere®o environment, still remains the most
popular form of its utilization.

Effective utilization of post-consumer wood regsiradequate classification and segregation,
which should be carried out at the site of postscomer waste wood collection. Subsequently,
recovered material, in accordance with its endsiisild be sent to appropriate companies to be
utilized or neutralized.
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Magdalena PopeK, Leszek Wanaf

PRICE VERSUS NON-PRICE FACTORS OF SECTOR COMPETITIVENESS:
CASE STUDY OF THE ROUND WOOD MARKET IN POLAND

Abstract: Sector competitiveness does not constitute a sirapm of factors identified on
different levels of economic analysis. It turns dhat competitiveness is determined by both
measurable and non-measurable factors. A growifigeimce of behavioural factors inclines to
undertake aggregate research attempts of a queditaéture. The authors of this paper have made
an effort to confront the price and non-price fastof competitiveness based on a specific sector of
economy, i.e. the round wood market in Poland.

Key words: wood market, round wood, sector, competitivenegsoeconomics.

INTRODUCTION

The factors which specify the ability of a giverctee to win competitive advantage on the
market are considered competitiveness determindrtese factors, referred to as sources of
competitiveness or sources of competitive advastagee sometimes associated with competitive
potential, which means a given sector’s actual biifias of acting in a competitive way.

Therefore, the value chain created by the sectoertds on the mutual permeating (of relations
and interactions) of competitiveness determinants@mpetitive potential leading to a competitive
position. In that perspective, competition is agass in which competitive factors affect the
shaping of the competitive potential of a givenniglg and then building of a competitive position.
The starting point in the search for competitivendsterminants of a given sector is identification
of sources of competitiveness. Such analysis shiaaldde and examine many variables and, at the
same time, the interrelations occurring betweemthi& research practice it is highly difficult to
identify all variables. Hence, it seems purpos&fudetermine basic groups of factors which have an
influence on an examined object or phenomenon. ddope and method of analysis should be
selected with regard to its usability for effectiveplementation of assumptions in reference to the
subject and objective of a study.

Sector competitiveness does not constitute a simpieof factors identified on different levels
of an economic analysis. It turns out that competitess is determined by both measurable and
non-measurable factors. An increasing influencebehavioural factors on competitiveness of
particular entities or sectors inclines to undestaésearch attempts of a qualitative nature [Wanat
and Lis 2012].

OBJECTIVE

A survey of the primary wood market in Poland, thee round wood market, was created for
the sake of this paper. The characteristic featfirhis market is that it functions at the meeting
point of forestry (supply) and the wood industneifthnd). A sector competitiveness study was
proposed based on the identification of behaviofaetors. An attempt to identify those factors as
well as their impact was carried out on the basisintentionally selected measures of
competitiveness by formulating survey questionsmraig directly to every factor. The survey was
addressed to a selected group of entities, i.gicgmmnts of the wood industry who have an actual
influence on the process of making market decisigitisin their organisations. The questions were
worked out in such a way to include a wide rangessifies and, simultaneously, made it possible to
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38/42, 60-627 Pozmialeszek.wanat@up.poznan.pl



72 % Intercathedra 30/2, 2014

provide simple and clear answers. The survey wasedaout on the entire territory of Poland in
2013 by referring to the rules of wood raw matesile applicable in that period. The objective of
the survey was to find out the opinions whetherddlected factors (15 in total) — according to the
respondents — were significant (or crucial), ndua not significant (four levels of significance
were determined). A hypothesis was made that sectopetitiveness on the examined market was
determined not by the price of round wood, but theonon-price factors.

METHOD

A specially compiled questionnaire was used in shevey, which included intentionally
selected qualitative factors. An analysis of reswts performed using the method of descriptive
statistics, by applying first a correlation anatysind then the method of stepwise multiple linear
regression. In the final sections, using the mettfodiescriptive analysis, a discussion of the tesul
was conducted and conclusions were drawn [see K&fit3; Kusiak 2012].

Key to achieving the objectives of the researchdystwas adequate selection of the
respondents, including both the supply and demate &f the round wood market in Poland. In
order to precisely designate the group of respasdéime method of delimitation and aggregation of
subjects was used [Lis 2012]. The starting pointtfie method designed by Lis was the definition
of an "average" recipient of round wood from thespective of the dominating supplier, i.e. The
State Forests National Forest Holdingr{§tavowe Gospodarstwo kee Lasy Pastwowe), as well
as the designation of average demand for round waodnalysis of the wood sale system, which
to a large extent is a regulated system, was chaig. Measurements were made to determine the
level below which round wood purchase would be malg on the open market. The recipients
were grouped in accordance with their demand fandowood declared during trade negotiations.
Then, 30, 12, 10 and 6 consumer groups were sdleafgpropriately for the declared demand.
Demand for wood, corresponding to potential demavad calculated for every group. Next, mean
values based on the declarations were measureckiy group, alongside the number of recipients
in a given group and the percentage share of thepgin the population of customers. Gradual
grouping was conducted on the matrix of potenggipients and verified statistically. Depending
on the objective and specificity of a study, Lisposed aggregation or disaggregation of groups of
recipients according to the quantitative criteriajch describes potential demand for round wood.
In the created matrix the author set the lowertliofidemand for wood raw material (buying less
than 300 m3) and the upper limit (buying more t#®,000 m3). Lis specified the limits as
quantitative criteria corresponding to the struetaf the Polish round wood market. It needs to be
stressed that the problem of customer groupingdaretheir demand for round wood is the basis
for the regulation of trade relationships in thee&i and wood sector [Lis 2012, 2014].

The method worked out by Lis was adjusted to thepscand objective of the study. This
corresponds to the synthetic criteria of sector metitiveness provided by Schwarzbauer and Rauch
[2013]. Later, the sample size was identified artingated using the formula proposed by
Steczkowski [1995]. Moreover, the following werepapved for the sake of the study: confidence
level 90%, fraction size 0.5, and maximum erroestimate 10%.

Based on the analysis of the structure of the narkeound wood recipients and in order to
obtain greater transparency of observations, amditiaggregation of the population of subjects into
three groups of participants was performed in thsighed study, i.e.: large (population: 421;
sample: 58), medium-sized (population: 3077; sampt) and small (population: 4704; sample:
66). The State Forests National Forest HoldinghgReowe Gospodarstwo kee Lasy Pastwowe,
PGL LP) was identified and selected on the supjag sf the round wood market. The remaining
marginal market participants were omitted. Sevent&egional Directorates of State Forests
(sample: 14) and 430 forest districts (sample:Vv8&e singled out within PGL LP for the purposes
of the study.
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Then, verification was performed to determine whketthe sample met the principles of
minimum population. The variables were encoded. Wethods of descriptive statistics were
suggested for a detailed analysis. Multiple redgoessvas applied. Stepwise multiple linear
regression was chosen as a technique of model eation. The study was conducted using
Statistica software in the following stages:

« delimitation and selection of variables;

¢ analysis of correlation;

* model building;

* model examination using the stepwise multiple limegression method;
e regression equation formulation;

 discussion of results.

RESULTS

As a result of the theoretical analysis, the sedacof variables for qualitative research was
conducted [Adamowicz 2012, Lis 2012, Ratajczak 20B®th measurable and non-measurable
variables were chosen. All the factors, regardiggbeir primary features, were given the character
of qualitative features (see Table 1).

Table 1. Factors selected for the qualitative netea

Factor Competitiveness factor
symbol (F,) Characteristics
F, Round wood price;
Fa Round wood supply (scale of offer accessibilitgxibility of wood acquisition);
Fa System (rules) of round wood sale;
Fy Market opening measure (offer for new subject, iglation of barriers to market entry);
Fs Power of guaranteed offer (transaction reliabfiigtor);
Fe Assortment structure of round wood supply
F Currency exchange rate
Fg Export situation measure (round wood and wood petsju
Fy Import offer measure (round wood);
Fio State's sectoral policy;
Fi1 Power of direct competition (inter-sector interans, relationships between sector
participants);
Fi, Power of sector environment's impact (related amgsrting sectors);
Fis Innovativeness;
Fia Power of strategy (knowledge, skills and compets@gplication measure);
Fis Power of demand for wood (directions of wood uséaghion for wood).

Source: own elaboration.

Assuming that the starting point was a view thatgpmwas the fundamental determinant of
competitiveness on the sector market, the priceoahd wood was considered an endogenous
variable [Strykowski 2009, Ratajczak 2013]. Vedfion of this view was performed in a statistical
study. The authors expected confirmation or negadiothe key influence of round wood price on
the competitiveness of the sector market. At thenesaime, the impact of the non-price
competitiveness factors was measured with the &its werification.

In the first step of the statistical analysis, ttennection of variable F1 (price) with the
remaining variables, which constituted predict@sdogenous variables), was evaluated. The value
of the Pearson linear correlation coefficient watculated for them. The results, separately for
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every group of the examined market (populationyevgibject to an analysis in separate correlation
sheets. It was observed that representatives ofupely side of the round wood market (State
Forests) indicated the following as significantemia of competitiveness: export circumstances with
interrelated innovativeness and the impact of edland supporting sectors. Moreover, the power of
demand for wood is strongly correlated with theidex pointed out. On the other hand, the buyer's
market is determined by the power of guaranteeer @hd the measure of market opening. Those
criteria were indicated by the respondents whoasgmted small enterprises and also underlined the
importance of inventiveness. This state of affaraffected by a defined pool of 70% of controlled
offer sale available through the Forest and WoodaP@Portal Léno-Drzewny). Although the
respondents indicated the role of price as an itaporfactor of competitiveness, they relatively
seldom referred to it as the key factor. Availabibf wood raw materials (supply) is the dominating
determinant. After aggregating the observationseriadhe study, the competitive situation of the
sector is determined, according to the respondbpgtmarket stability [see Supin and Kaputa 2013].

In the next research step, an attempt was maderaufate the model used to prognosticate the
price of round wood. A model was built, which déises the aggregate influence of the endogenous
variables presented previously on the remainingalbes. For those purposes, a regression analysis
was applied based on the module of multiple regvassStatistica software was used for
calculations. The method of stepwise linear regomessvas chosen. That method consists of
introducing to the model (or removing from it) eg@oous variables until the best fit criterion is
found.

The conducted analysis showed that variable$d: F, Fo, Fio and k3 need to be considered
insignificant from the perspective of the desigmeaddel. Those variables were not included in the
structure of the model. The following were excludiée system of round wood sale, the power of
guaranteed offer, currency exchange rate, and meea$umport offer. Moreover, the factors that
are difficult to measure were omitted like: inndvahess and state's sectoral policy. When
analysing the value of the coefficient of deterrtiova R it was noticed that the inclusion in the
model of the remaining endogenous variables madeossible to explain almost 15% of the
dependant variable value (price). Prognosticatirgprice level of wood raw material, based on the
estimated model of regression, is linked with tleeuwsrence of an average error of prognosis
totalling 0.27.

The following regression model was obtained:
Y= 3,014 - 0,067 + 0,055 ks — 0,04 F4— 0,026 F + 0,022 — 0,019

Individual symbols mean:

Y — prognosticating (based on the model) of theepoicround wood;

F1, — power of sector environment's impact (relatedl supporting sectors);

F15 — power of demand for wood (directions of woodggsdashion for wood);
F14 — power of strategy (knowledge, skills and compegs application measure);
Fg — export circumstances measure;

Fe — assortment structure of the supply offer;

F11— power of direct competition.

The interpretation of the model is presented inletab. Based on the calculated partial
regression coefficients, it is possible to evaluhteinfluence of particular endogenous variables o
the model.
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Table 2. The impact of parameter Fn on the valuendbgenous variablé in the regression model

Parameter Impact of parameter F,
Fn, R? on the value of endogenous variabl¥ in the regression model
(variable)
Fio When F,increases by one unit, the value of variable Y détrease by 0.067 on average;
Fis When Fsincreases by one unit, the value of variable Y imitrease by 0.055 on average
Fig When Rgincreases by one unit, the value of variable Y détrease by 0.04 on average;
Fg When Rincreases by one unit, the value of variable Y détrease by 0.026 on average
Fe When Rincreases by one unit, the value of variable Y initftease by 0.022 on average;
Fiq When F;increases by one unit, the value of variable Y détrease by 0.019 on average;
R? The designed model explains 15% of the variabdftpredictor Y (endogenous variable).
Assuming only the inclusion of the impact of theighle used in the construction of the
model to explain the set variable Y, the remair8686 of Y variability is still not
explained.

Source: own elaboration

No stable economic policy in the forest and wooctae resulting in out of control collision
between the intervening regulations and the mariegthanisms, does not promote development of
the Polish wood sector and its competitivenesdl.le8éll, it directly affects the prices of the wd
(see Figure 2), observed in Poland in the recesmtsygChudobiecki et al. 2011, p.8 and Wanat, Lis
et al. 2013, p.58].

The average price of wood offered the National
Forest Holding in Poland, 1998-2013
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Figure 1. The average price of wood offered thadwal Forest Holding (PGLLP) in Poland,
1998-2013

Source: own elaboration based on data publishethbyCentral Statistical Office in Poland, 1998-2013
[http://iwww.stat.gov.pl/gus/ ;access: 07 April 2014

CONCLUSIONS

The wood market in Poland is a specific marketwbich both the ownership relations as well
as commercial relations are regulated to a largengéXy the state's sectoral policy; therefore,
results of the studies referring to the marketoofd wood should be interpreted in this contexs It
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important to pay attention to the similarity of titentified determinants of sector competitiveness
in both research stages of the statistical analysigrelation and regression. However, one may
have certain reservations as regards the desigmelklmwhich — using the selected variables —
explains only 15% of the variability of the pricacfor considered traditionally to be the key
determinant of competitiveness. Moreover, a changeood raw material price is affected mostly
by the relationships with related and supportingt@s, as well as by demand for wood. When
agreeing with the opinion formulated by OstasieW®212], it is worth abandoning the traditional
way of thinking in statistical analyses. Despite @pparent statistical weakness of the obtained
results, the designed experiment confirms the ebsiens made by Adamowicz [2012] and Lis
[2008, 2012, 2014]. The observation that 15% ofrthend wood market on average is shaped by
the variability of price, being a result of variousarket mechanisms and not institutional
regulations, is in conformity with Lis' estimatd$e degree of round wood market opening is on a
similar level. The remaining part of the market dstermined by controlled prices, and its
competitiveness is affected by non-price factorart@nalogous extent.

One should underline that on the Polish markebahd wood, having dominating features of
monopoly with elements of monopolistic competitisee Wrzosek 2002, Adamowicz 2012], the
identification of non-price determinants of compeéiness becomes significant. The competitive
position of the wood market ex-ante may be infleshby the assortment orientation of the wood
raw material. Simultaneously, an increase in the of related and supporting sectors, as well as
clusters of cooperation and coopetition may hasgegaificant impact on the reduction of prices of
the wood raw material and the increase of competigss of its buyers. The dependence observed
in the group of small enterprises operating in Wwod industry confirms the key role of those
entities in income generation by households, rdgasdof the market economic situation. A similar
hypothesis was previously proposed by Lis [2014jisTirend, noticed thanks to the regression
model, also inclines to accept group purchasesoofd wood (a formula already available for
example on the electricity market). Working an agaus formula on the primary market of the
wood raw material may influence a change of itscttire leading to its greater opening and, hence,
to an increase in the role of market mechanismwoiod trade.

The results of empirical studies, which identifyes¢ed aspects of sector competitiveness of
the round wood market, indicate the dominating ificance of its non-price factors. A statistical
analysis performed on the primary wood market cardithe hypotheses formulated also by other
researchers. It seems that from the perspectiv&ectior competitiveness, the price of wood has
relatively insignificant importance although it denines the efficiency of industries based on
wood. Particularly in the time of market prosperithe price of round wood becomes less
significant when accompanied by wood deficit. Sygoid availability of wood are decisive factors,
followed by openness and a friendly structure & tharket, which is created institutionally. An
aggregate evaluation of the examined factors seeranfirm that stability of the wood market is
the key determinant of competitiveness, which id-teirm perspective decides on either an increase
or drop of the competitive position of the Polisinest and wood sector.
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Joanna Sarniak®

SELECTED ASPECTS REGARDING THE DEVELOPMENT OF THE PLASTI CS
MARKET IN POLAND AS ILLUSTRATED BY THE CASE OF THE
CONSTRUCTION SECTOR

Abstract: In the face of a permanent increase in the siganifte of plastics in construction, it
is important to find an answer to a question asmdgto what extent demand for plastic materials
affects financial results of construction companiasorder to identify market trends, a comparative
analysis was performed on the relationships betwwhendemand for plastics in the construction
industry and the financial condition of construnticompanies. Secondary data for the years 2007—
2012, obtained from selected Polish companiedllistethe Warsaw Stock Exchange, were used for
the sake of the study.

Keywords: market of plastics, construction industry, stog&hange, financial analysis

INTRODUCTION

Plastics are materials which do not have theiredents in nature. Their main component is a
polymer which modifies their physical propertieslanthe influence of chemical substances, hence
leading to the formation of a new material.

Varied classifications of plastics can be found.sMoften, thermoplastics and thermosetting
plastics are distinguished owing to thermal prapertThermoplastics are materials which become
softer and can be shaped in higher temperaturekesl the set shape and properties after returning
to initial temperature. The cycle of their softegican be repeated many times. On the other hand,
thermosetting plastics are materials which — unither influence of temperature —irreversibly
transform from a plastic form into a set form.dtriot possible to change the status of the material
by heating it up again.

From the perspective of possible applications, tiggsare classified as elastomers and
plastomers. Elastomers have an ability to change$ions even under little stress, demonstrating
elastic deformation already in room temperatureeyThre characterised by high plasticity and
tendency for deformations, and are able to retorinitial dimensions after stresses subside. On the
other hand, plastomers undergo reversible defoomstunder the influence of small stress and
become mechanically damaged when greater stresssad. Plastomers (thermoplastics and
duroplastics) are used in the production of itefnsomplicated shapes.

MARKET OF PLASTICS

In literature, more than 20 different assortmemiugs can be found on the market of plastics.
The materials used most often in the economy irclWtlilczynski 2000,Zukowska 2000, Piecyk
2003]:

* polyethylene (high-pressure — LDPE, linear highsptee — LLDPE, low-pressure — HDPE),

* polypropylene (PP),

* polyvinyl chloride (PVC),

« solid polystyrene (PS) and expandable polystyr&ms),

 polyethylene terephthalate (PET).

The above-mentioned materials cover nearly 75%@®Buropean demand for plastics.

9 poznan University of Technology, Faculty of MechahEngineering and Managemetnstitute of Materials Technology,
ul. Piotrowo 3, 60 — 965 PoznaPhD Candidate at the Poznan University of Ecomsrand Poznan University of Life
Sciences, Faculty of Economics and Social Scieecesil: joanna_sarniak@wp.pl
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The plastics industry is created mainly by manufeats (entities producing components that
are subject to further processing) and procesgitijess (manufacturing finished products ready for
sale). Intermediate and supporting sectors alsmdecentities that serve as intermediaries in the
sale of plastics, and companies specialising inyalewy. The aforementioned entities are
participants of the sectoral market of plastics fmch its supply side. Meanwhile, the main sectors
participating in the demand side of the plasticskeinclude [1]:

« construction industry (e.g. insulation materiaipes, window frames) where the usability of
plastics is determined by: durability and resistatwcthe action of weather factors, insulation
properties, profitability of use, low costs of m&nance, hygiene and frequency of use, and
environmental friendliness;

« automotive industry (manufacturing of vehicles ghdir parts) where plastics determine
energy efficiency (reduction of fuel consumptioms) well as lead to comfort improvement
and safety increase;

« production of packaging (e.g. plastic bags, plastiotainers) where preserving properties
(e.g. storing foodstuffs), hygiene, safety of usel &nvironmental friendliness are highly
appreciated,;

« electrical and electronic industry (e.g. componaritsomputers, television sets, telephones,
etc.) where the ease of forming, mass limitatiomiaturisation and quality of electrical and
thermal insulation of devices play a significarlero

 other sectors, including medicine and healthcaig (aedical instruments, packaging), sport
and recreation (e.g. sports clothing, toys), adfticel (e.g. plastic tunnels, farming tools), etc.

The dynamism of changes in the demand for plastiche Polish economy in the period
2007-2012, as compared to average values for trepEan Union [see 10,11], is presented in table
1.

Table 1. The dynamism of changes in the demangdlégtics in the Polish economy in the period
2007-2012, as compared to average values for tfapEan Union [%0].

Years Construction Automotive Packaging E&E* Other
industry industry
EU-27 PL EU-27 PL EU-27 PL EU-27 PL EU-27 PL

2007 21.00% | 30.00% | 8.00% 7.00% | 37.00% | 29.00% | 6.00% 5.00% | 28.00% | 29.00%
2008 | 2100% | 29.00% | 7.00% | 6.00% | 38.00% | 33.00% | 6.00% | 5.00% | 28.00% | 28.00%
2009 | 20.40% | 27.00% | 7.00% | 5.00% | 40.10% | 35.00% | 5.60% | 5.00% | 26.90% | 28.00%
2010 | >0.60% | 28.50% | 7.50% | 5.70% | 39.00% | 31.50% | 5.60% | 5.50% | 27.30% | 28.80%
2011 | >050% | 28.30% | 8.30% | 8.20% | 39.40% | 31.60% | 5.40% | 5.70% | 26.40% | 26.10%

2012 | 70.30% | 32.00% | 8.20% | 6.00% | 39.40% | 32.00% | 5.50% | 6.00% | 22.40% | 24.00%
Source: Own elaboration based on: Eurostat, Plagiorope Market Research Group (PEMRG), www.plastisipe.pl
[access: 20/09/2013]

*E&E - Electrical and Electronic Equipment.

The structure of demand for plastics in Polandedifffrom the European Union as identified in
the analysed period. Most importantly, the diffex@s concern the construction industry and the
packaging market. In the analysed period, the dednfan plastics of the Polish construction
industry was higher than average demand in the Euhiner states by nearly 7.7%. Moreover,
considering the financial crisis, the upward tresfdplastics usage in the construction sector in
Poland may be considered a permanent tendencyask af the packaging sector, the demand for
plastics in Poland was smaller than average denmi@anBU by 6.6%. The Polish market of
packaging made from plastics is still open and &asertain growth potential. Relatively low
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demand for plastics was also recorded on the auteeiadustry and in the electrical and electronic
sector, with a permanent tendency for both Polardl BU-27 maintained. Moreover, this area is
undeveloped, which should encourage new investméantthese sectors of the economy.
Meanwhile, in the remaining sectors, including noed#, sport and recreation, the demand for
plastics is equal to the total values recorded H®y d¢onstruction industry. Similar values were
noticed for Poland and EU-27 on average, with atiradly constant value of demand in the entire
period analysed.

SHARE OF THE CONSTRUCTION INDUSTRY IN THE MARKET OF PLASTICS

The significance of plastics in the constructiodustry is constantly increasing. The plastics
offered by the market are durable and do not cerrdthey efficiently protect against cold, heat or
even noise. Their maintenance is comfortable angl ttan be cleaned easily. Moreover, they are
relatively light, recyclable and ensure energy vecy. Plastics are applied in object constructions
both outside and inside buildings. They are usedcessfully to insulate building facades,
manufacture wood joinery (doors, windows), in elateeof ventilation installations and systems of
heat energy recovery, energy-saving lighting systeprotection of telecommunication engineering
wires and cables, as well as in supplying drinkirager and collecting waste, etc.

The dynamism of changes in the construction inglissttemand for plastics in Poland in the
years 2006—2012 is presented in figure 1 [see 2/347,8,9].
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Figure 1. The dynamism of changes in the constrndtidustry’s demand for plastics in Poland in
the years 2006-2012

Source: Own elaboration based on Eurostat, PlaBtitepe Market Research Group (PEMRG), www.plastiszge.pl
[access: 20.03.2014]

Based on the analysis conducted the greatest selieademand for plastics was observed in
2006—-2007 and 2011-2012. The upward trend in thetaaction sector was possible mainly owing
to the dynamism of new investments linked, amongeist, with the organisation in Poland of the
Euro 2012 European Football Championships. Theogdedf stagnation was affected by the
negative influence of the effects of the globakfinial crisis, which however did not determine the
main trend [see 15,16,17]. It seems that in submsqyears the upward tendency will be still
observed.

PURPOSE AND METHODOLOGY OF RESEARCH

In order to verify trends identified on the marképlastics in Poland a comparative analysis of
the relationships between the demand for plasticthé construction industry and the financial
condition of companies operating in the constructgector was performed. Data recorded by
companies listed on the Warsaw Stock Exchange uszd in the survey, in the researched period
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2007-2012. Twelve largest companies from the WIGshuiction subindex were selected, and the
share of each company in the WIG index totallel@adt 2%.

SELECTED FINANCIAL RATIOS OF CONSTRUCTION COMPANIES , PARTICIPANTS
OF THE MARKET OF PLASTICS

In the researched period (2007-2012), the chosmpanies formed capital groups operating
in different sectors of the construction industoyi{dings, roads, building structures, etc.). Dgrin
the study a simplification was made that the exaghicompanies resembled aggregate market
demand for plastics. The earnings before intenedttaxes (EBIT, operating profit) ratio was used
in the comparative analysis. This ratio indicatee amount of profit generated by companies.
Values of extraordinary flows (e.g. one-off salesbfres in a subsidiary or real estate), which may
cause distortion of the actual value of EBIT, wereitted. Moreover, taking into account the
financial problems of the two leading companiesrfithe construction industry, i.e. PXM and PBG,
in the years 2010-2011, their operating profits I[EBvere not included in the analysis [Sarniak
2014]. That situation was caused by wrong investnasctisions (e.g. in the scope of using
derivatives after the indicated period), as welbgsinstitutional factors resulting from the state'
sectoral policy [Wanat, Kielar 2009]. In case afgh companies, the losses suffered in connection
with the necessity to sell fixed and current assigsificantly reduced the financial situation bét
entire sector.

The analysis of relationships between the demangléstics in the construction industry and
the amount of operating profit (EBIT) is presentedigure 2. Additionally, the figure also shows
changes of the WIG20 index and the WIG-Construcsiaindex of the Warsaw Stock Exchange. It
was assumed that the trend may be used to evdaheateoods of market participants in relation to
both the construction industry and — indirecthhe entire economy.
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Figure 2. Annual percentage change of demand &stipk in relation to EBIT value of construction
companies as compared to the WIG-Construction gieliand the WIG20 index
in the years 2007-2012.

Source: Own elaboration based on Eurostat, PlaBtitepe Market Research Group (PEMRG), www.plastisgee.pl
[access: 20.03.2014]

The comparative analysis [Sarniak 2014] showedjaifsgant drop in demand for plastics in
the construction industry in 2007, stagnation fra@®8 to 2011, and substantial growth in 2012.
Against this background a constant drop of the atireg profit ratio (EBIT) in the years 2007-2010
was observed, consequently leading to a loss whedative stability was obtained at the end of the
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researched period. It was noticed that change®inadd for plastics in the construction industry
were characterised by a tendency similar to charajethe operating profit ratio (EBIT) of
construction companies; however, EBIT changes oeduwith a delay of two years. One may
assume that the observed increase in demand fatigslan the construction industry should in the
nearest future improve the financial situation ofmpanies (increase of EBIT). It is also probable
that in case of reduced demand for plastics irctimstruction sector, the loss of companies included
in EBIT will be even greater.

Additionally, the analysis proved that the ratidsdemand for plastics were characterised by
relatively insignificant variability (7.55%). In sa of the operating profit ratio (EBIT) for
construction companies, the observed variabilityttef ratio was more than three times greater
(24.7%). Every change on the market of demand fastigs may, therefore, affect the financial
condition of the construction sector with thrice tlorce if the results of analysis are considered a
leading trend. Thereby, those changes may deterthimemarket of supply in the construction
industry.

It was observed that the direction of changes efWHG-Construction subindex is similar to
the direction of changes of WIG20 (the index of thiggest companies on the Warsaw Stock
Exchange). This serves as confirmation of the shesesented in literature, which indicates the
construction industry as a determinant of the epoaaituation. On the other hand, a drop of the
operating profit ratio (EBIT), particularly if itsia permanent tendency, is illustrated by a gap
between the WIG20 index and the WIG-Constructiobirsiex. It needs to be emphasised that a
change of stock exchange indexes is affected alsthdy behaviour of investors. In the analysed
case, this was confirmed by the changeability ef WilG-Construction subindex (53.8%), which
was six times higher than the ratio of change imated for plastics, as well as two times higher
than the ratio of change in operating profit (EBIT)

CONCLUSIONS

Based on the comparative analysis performed [Sa2044], dependence between demand for
plastics and the financial result of constructi@mpanies was noticed. On the basis of the EBIT
ratio it seems probable that an increase in denfandglastics causes a simultaneous rise of
operating profit among participants of the condiouc market. At the same time, this dependence
serves as confirmation that a potential drop in aleinfor plastics in the construction industry will
make the loss suffered by companies and indicatdtBiT even greater. Those regularities do not
rule out variability of EBIT and demonstrate a getd two years in relation to the ratio of demand
for plastics. A period of stagnation as well asitifeience of several elements of the financiasieri
was observed in the researched period, which exptae delay.

It is worth noticing that the situation on the cwustion market, which is dependent on
demand for plastics, is also determined by chamjethe gap between the values of the WIG-
Construction subindex and the WIG20 index. Obsertite index gap may be an important tool in
making investment decisions. Because the tendentigsange of both the indexes are similar, it is
possible to claim that — irrespective of the stegkhange situation — the information obtained from
an analysis of the index gap using derivatives rhaya source of proper and adequate stock
exchange decisions [8]. For example, when obseraimgncrease in demand for plastics, it is
recommended to assume the so-called "short posit@mnWIG20 contracts, and the same "long
position” for WIG-Construction contracts. Meanwhi¢éedrop in demand for plastics should incline
investors to implement the opposite strategy. Qlslig every investment strategy model should
include a potential influence of behavioural fastavhich are often hard to quantify.

The conducted studies confirm the growing influerafethe market of plastics on the
development and results of the Polish construcsiector. According to observations, changes on
the market of demand for plastics may shape thenéiial situation of the entire construction
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industry with a proportionately greater force. Téfere it seems that an increase of the share of
plastics in the offer of materials for the constime industry may in the future determine the marke
of supply and shape sector competitiveness. Exagithie market of plastics may turn out to be an
important source of information for working outatgies and taking investment decisions on the
capital market.
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ECONOMIC ASSESSMENT OF THE POSSIBILITIES OF USING BREWER S
GRAINS FROM THE PRODUCER VIEW

Abstract: The issue of investment decision making has besstribed extensively in the
literature. The article uses classical evaluaticgthods to assess two investment options for the
treatment of brewers' grains as waste (resp. byjoteyl As indicated by the results of the analysis
the considered production of brewers' grains fargyis more economically preferable than selling
it.

Key words: investment, net present value, agricultural bisnesgeneration unit
INTRODUCTION

The issue of using renewable energy sources suelgrazultural biomass, to which brewers'
grains belong, has been a highly discussed togie. jositive effect of self-sufficient regions, as
well as businesses or households, has often begafighited in relation to the use of renewable
energy sources. In addition, for companies in paldr, renewable energy could mean an advantage
over the competition and also in preventing a camwpaisis in the event of rising energy prices.
Moreover, in EU countries, there are possibilities financial support when using this type of
power. There are a number of known benefits inguginergy from biomass products. These are
renewability, neutrality in terms of greenhouseega®n almost negligible sulfur content, the using
up of biomass waste and an increasing independemayg from imported energy sources. However,
there are also certain problems in using biomassggnwhich must be acknowledged. Biomass
energy, in comparison with fossil fuels has a highéce, a less reliable supply, seasonality ard th
need for storage. There are also unknown risks aadhe market price a few years ahead, the fact
it is a new and untested technology and the impaithe economy of transport. [Soltés, 2005]In
order to choose the most advantageous technolagydoenergy use of biomass, investors assess
several investment alternatives in the contexthefinput parameters of the specific conditions. In
economic theory, the notion of investment meanpitahassets consisting of goods, that are not
intended for immediate consumption (capital goadgroduction goods), but are intended for use in
the production of consumer goods and other cagitatls” [Synek, 2010].

For assessing investment (resp. investment optl@Yollowing criteria can be found in the
literature:

* profitability,
* and riskiness.

The return on investment options express the fimhrdenefits, which are promised by the
implementation of the project. This return can kessified in different ways. The probability of
failure of an investment project is characterizgdtb risk profile. It is also the probability obh
reaching its expected return. These two decisideri@ are closely linked. Generally, this means
that the higher the rate of return which is promiibg a project, the riskier it is. In turn, this@
means that the higher riskiness of a project magdidlanced by higher returns. [Vlachynsky, 1996]

Typically, investment evaluation methods are didid®o two groups [Synek, 1996]:

» dynamic methods - the methods which accountHerfactor of time. This means that they
are based on updating (discounting) all input @ataring the calculation,

« static methods - disregarding the effect of tetdr of time.

2 doc. Ing. Juraj Sebo, PhD., Technical UniversitKogice, Faculty of Mechanical Engineering, Depatiof Industrial
Engineering and Management, Nemcovej 32, KoSic2004 Slovak Republic, e-mail: juraj.sebo@tuke.sk
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The main difference between these methods is tiatstatic methods are used for minor
projects. By this, projects with a short-term lgfad in cases where the discount factor is low. In
other cases, dynamic methods are used [Synek, 1996]

For the evaluation of the investment, the followimgthods are used [Synek, 1996]:

1. Return on Investment — ROI,

2. Payback Method,

3. Net Present Value of Investment — NPV,

4. Internal Rate of Return — IRR,

5. Cost method

The formulas used for comparison of investmentamatimodified according to Synek, 1996
and INKAPO, 2014]:

 Simple payback method{T

Tsg
Z CF(14+r1r)"— IN; =0
T™=1

* Real payback method {J counted from condition

T;
* Net present value (NPV)NPV = Z CF (1 + 1) " — IN;
=1

« Internal Rate of Return (IRR) counted from corugiti
T;
Z CF, (1 + IRR)™" - IN; =0
Y2 CFRx(1+ 1)t
« Index of Net Value (INv) INV = T

COMPARISON OF TWO OPTIONS OF ECONOMIC USE OF BREWER S' GRAINS
In this section, the economic possibilities of ngsibrewers' grains (waste in beer
production) have been compared. In the zero opttoran be assumed that the whole volume of
brewers' grains is sold to external customerseathrket price. In the first option, investmengin
biogas plant with a cogeneration unit has beenidered. Biogas obtained from the brewers' grains
is burned in a cogeneration unit. The result is pmeduction of electricity and heat. In the
cogeneration unit, an internal combustion enginth vain electric generator is adapted for the
combustion of biogas. The heat generated from dinebaistion of biogas could be used for heating
residential and industrial buildings, greenhouse$oo drying agricultural products, wood and so
on.
Input parameters and conditions
In terms of a brewery, the annual production oéwers' grains is 15,550 tons. This
evaluation looks at the alternatives over a timemie of 20 years. The basic interest rate,
EURIBOR + 4.5%,(it means 5%) has been chosen. pfices of brewers' grain, electricity and heat
have been based on the current market conditiothei$lovak Republic.
Investment option 0: Sale of brewer's grains atkeaprices
The sale of brewers' grains at the productionll@fel5,550 tons per year and at an
estimated price of €5 per ton (excluding VAT) a gamy can get € 77,750 a year.
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Table 1. Production of electricity and heat froimgas with Jenbacher cogeneration unit

Production of electricity and heat Value Unit
Input material (brewers' grains) 15550 T.ykar
Biogas yield" 130 [V
Biogas production 2021500 M.year*
Calorific value of biogds 22 Mj.(nnm)t
Energy in the fuel 44473 Gj.yeat
12353 Mwh.yeat
jz::)g;cc;gr}nelzegtélgtg% ;md heat in engine efficignc 38425 Gj.yeat
10673 Mwh.yeat
E, (total production of electricity) 18145 Gj.y&ar
5040 Mwh.yeat
Qy (total production of heat) 20280 Gj.yéar
5633 Mwh.yeat
Reduce of production of electricity and heat duetter
effects (10%]
E, (total production of electricity) 16331 Gj.y€ar
4536 Mwh.year
Q. (total production of heat) 18252 Gj.yéar
5070 Mwh.year
Reduction of production electricity and heat dueow
consumption (electricity - 600 mwh.y&aheat - 40%§
Eq (electricity on sales) 14170 Gj.yeat
3936 Mwh.yeat
Qq (heat on sales) 10951 Gj.yeat
3042 Mwh.yeat

Source: own calculation
remarks regarding table f:biogas yield is around 130°r [horbaj, 2007, ku$nir, 2010]
2 calorific value of biogas is around 22 mfikusnir, 2010]
% Biogas engine JENBACHER AG (NOx < 500 mg.m-3) tyg0 (Electric power (kW) 1064, Thermal power
(kW) 1238, Electrical efficiency (%) 40.8 Thermdfigency (%) 45.6 Total efficiency (%) 86.4) [EMES
2014].
4 Professional estimates of 10 % reduction in ustxefl time fund of the cogeneration unit, becaos¢he
occurrence of operational anomalies and variousrdttiluences.
® Result of technological solutions is that theraiseed to reduce the total produced electricity taeat by
their own electricity consumption of 600 MWh.yeaandd heat consumption of 40 %. To determine therael
of electricity and heat for sales to external comits these simple formulas were used: Ed = EV S EMere
Ed - electricity to the electricity distributor (MNY, EV - electricity output from cogeneration ufiWh),
EVS - own electricity consumption (MWh) and Qd = Q\WQVS where Qd - heat on sales (GJ), QV - heat
output of the cogeneration unit (GJ), QVS - ownstonption of heat in the process of fermentation.(GJ

In order to compare the investment options, the Atesent Value of the stream of cash flow
from the sale of the brewers' grains over 20 yeas calculated. For investment option 0, the Net
Present Value of the expected stream of cash ftaam interest rate of 5% is equal to € 1,017,382.
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Investment Option 1: Biogas plant with cogeneratioit

The first step in the evaluation of investment optl is the calculation of electricity and heat

for external customers (Table 1)
The second step is the determination and caloulati revenues and costs.
Investment costs are estimated at € 3.6 millicsh@mual operating costs are calculated to

be € 398,700 (Table 2).

Table 2. Operating costs of biogas plant with cegation unit

Operating costs (€)

Personnel costs 70 000
Insurance costs 14 400
Repair and maintenance 122 5p0
Energy 0
Depreciation 180 00(
Other expenses 11 8Q0
Total 398 700

Source: adapted from [Mdhn, 2014]

LEnergy costs are covered by their own productiogledtricity and heat and the consumption of wister
abstracted. Cost of raw materials (brewers' grasnednsidered to be zero.

Table 3. Cash Flow calculations

Year 0 1 11 20

Revenuegq€)

Sale of electricity 585 362 585 362 585 362
Sale of heat 197 118 273 774 273 775
Total 782 480 859 137 859 137
Costs(€)

Investment costs 3 600 000

Operating costs 398 70 398 7p0 398 700
Total 398 700 398 70( 398 700
Profit before tax 383 780 460 437 460 437
Tax 88 269 105 901 105 901
Profit after tax 295511 354 534 354 536
Depreciation 180 000 180 00( 180 000
Cash flow (€)

Net cf 475511 534 534 534 536
Discounted cf (interest rate = 475 511 328 154 211 544
5% 3)

Discounted cf (interest rate = 475 511 208 483 176 671
6% 4)

Source: own calculation

! Set price for the electricity supplied to netwad8,72 £ MWH [URSO, 2009].

2 Estimated price for heat supplied to externalamst's in the years 1-10 18 €%d in the years 11-20
25 €£.GJ (estimation based on current market conditions).

3 Interest rate determined on the basis of EURIBOR5+%.

* Interest rate set higher than the 5% requireddtsulation of the internal rate of return.
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In the last step the Cash Flow (Table 3) was tated and consequently the indicators for
the assessment of the investment are shown (Table 4

Table 4. Assessment of the investment

Indicator Value unit
Simple payback method(ts) 7,13  Year
Real payback method (tst) 9,17 | Year
Net present value (npv) 2916012 £
Internal rate of return (irr) 1,81

Index of net value (inv) 11,11 %

Source: own calculation
! calculated by iterative steps

CONCLUSIONS

As indicated by the analysis, for a brewery withestimated production of 15,550 tons of
grains per year, it is preferable to utilize thegsains with technology using a biogas plant with
cogeneration unit rather than to sell them to ewkrcustomers. The advantage of investing in
energy use is also the increase in brewery enedgpendence as well as mitigating the impact of
increasing energy prices in the company. In terfMlerisk connected with the investment options,
the limited opportunities to sell generated heaexternal customers and also the unpredictable
energy prices have been considered. A similar iss&lso connected with the zero option and is
related to the development of a brewery's graioggsrin the market.

REFERENCES

1. Soltés J.: Vyroba elektriny z biomasy [online]. SE2Z005. [cit. 2013-12-12]. Dostupné na
internete: http://www.pslib.cz/pe/skola/studijni_tedaly/biomasa/sprava_biomasa.pdf

2. Synek M.- Kislingerov4, E. at al.: Podnikova ekorikaem 5. Prepracované a doplnené vydanie.
Praha: C. H. Beck, 2010. 498 s. ISBN 8074003361

3. Vlachynsky K. a kol.: Finaimy manaZment. Bratislava: Elita, 1996. 327 s. ISB®N8044-014-
X.

4. Synek M. a kol.: Manazerska ekonomika. Praha: Gpadishing, 1996. 455 s. ISBN 80-7169-
211-5.

5. INKAPO: Slovnik ekonomickych pojin[online], [cit. 2014-08-12]. Dostupné na internete
http://www.inkapo.cz/odborna-sekce/slovnik-pojmwe&mika

6. Horbaj P.- Marasova D.- Andigk |.: Bioplyn a jeho vyuZitie. KoSice: Fakulta BERTU v
KoSiciach, 2007. ISBN 978-80-8073-777-1

7. Kusnir, M. Ekonomika bioplynovych stanic na Slovansin: Produkcia bioplynu, pyrolyza a
splynovanie— efektivny sp6sob zhodnotenia biomé&syadnoviténého zdroja energie, zbornik
odborného seminara, Ustav chemického a environimema inZinierstva FCHPT STU v
Bratislave, VUP-NOI, Bratislava, 2010

8. EMES: GE JENBACHER [online], [cit. 2014-08-12]. Dopné na internete:
http://www.emes.sk/archiv.html

9. Mol¢an,V.: Zhodnotenie investicii do alternativnychidar vyuzivania ptnohospodarskej
biomasy, diplomova praca, SjF TUKE, KoSice, 2014

10. URSO: Vynos Gradu pre regulaciutgych odvetvi z 9. septembra 2009%/2009

AcknowledgmentThis contribution has been supported by researchingVEGA¢. 1/0102/11 Metédy a
techniky experimentalneho modelovania vnatropodsyiglo vyrobnych a nevyrobnych procesov



% Intercathedra 30/2, 2014 89

Robert Szulc, Barbara taska

THE RESULTS OF A STUDY OF HEAT RECOVERY AND CONVERSION
FROM COWSHED VENTILATION AIR

Abstract: The heat obtained and converted from cowshedlaéoti air was studied using an
installation for heat recovery composed of a 3 I €oil unit with an output of 100°m h™* and
heat pumps with a capacity of 8 kW. The heat aniogrib 0.346 GJ - ddywas used to heat water
in a 200dm buffer tank. Energy inputs averaged 47.34 kWh gmy, and the efficiency index
during the period was COP = 2.005. Measurements werformed from August to October and
data from the heat meter and the thermometer veaxe: at the same time every day. To increase the
installation’s efficiency (COP), it is necessaryiriorease the removal of heat. This is possible by
means of additional heaters or a boiler for hotewaand by reducing the performance of the fan
coil's circulation pump and decreasing the fllidvfrate to 0.3 rh-h? .

Key words: energy, barn, welfare, heat, heat pump, heatasgd

INTRODUCTION

Ensuring adequate welfare in farm animals is assediwith significant energy inputs. The use
of renewable energy in agriculture is an opportutot reduce the costs of livestock production. In
large-scale production, solutions based on a h&appusing renewable energy sources, as reported
Nawrocki [2003], is justified. Livestock buildinder cattle produced a significant amount of heat ,
especially in the summer, which before deleting loamecovered. For this purpose an intermediate
medium device is used, which includes a heat pufdgafnski 2011]. Air from the cowshed is a
heat source for heat pump. Heat obtained can bd asethe farm. This systems lowers the
temperature in a building, improving the microcliman the cowshed, and is also a renewable
source of heat for the farm.

Ensuring a suitable microclimate in a livestockldhug is of great importance and has in
impact on productivity. Reducing welfare conditioinsthe production environment has a direct
effect on the condition and resistance of animalkjch in effect minimizes the effects of
production [Mroczkowski 2006]. The most importantcroclimate factors in cowshed include:
temperature and humidity, air velocity, dust andandous gases, light and noise. According to the
Council Directive 98/58/EEC, these elements of ifieroclimate should be maintained at a level
not harmful to animals. Microclimatic requiremerfty livestock buildings take the needs of
animals into consideration. In addition, differeatuirements for temperature and humidity apply
in winter, while in summer they concern mainly \lation [Romaniuk, Overby 2005].

Temperature constitutes one of the most importaotofs influencing the microclimate in
livestock building, although it is not particularijnportant for dairy cattle as pigs. The optimum
temperature for dairy cows are respectively 6-16rf@he cowshed and 16-20 °C in the delivery
[Rozporzdzenie... 2003; Solan, Jozwik 2009]. At temperatuabsve 25 °C cows, eat less,
decreasing weight gain and milk production [Rominidverby 2005]. The optimal value of the
relative humidity in the cowshed is 60-80%. Effitieventilation is of importance in ensuring
proper conditions in the livestock buildings [Sqlalozwik 2009]. Manure, especially when the
animals are kept on deep litter, emits significantounts of water vapor and carbon dioxide
[Romaniuk, Overby 2005]. Ventilation should remaaxcess water vapor and gases from the air
and bring fresh air into the building. The corregpplacement air for dairy cows is at a level of 90
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m*/animal/h during the winter and summer 350-400amimal/h [Rozporgdzenie... 2003; Solan,
Jozwik 2009]. As inadequate conditions in livestbcildings may cause stress in cattle and impair
their general health, a high air exchange and miaimg the lowest temperature during hot weather
are therefore recommended [Romaniuk, Overby 2005].

In agricultural production and food processing ¢hare considerable and amounts of varied
unconventional energy resources [Cleat 2007]. Quodh source is heat accumulated in livestock
buildings. Domagalski et al. [2010] and Domagalskial. [2011] present studies carried out on
installations for recovering heat from deep litt€onducted in farm conditions, the research
findings show that the heat obtained can be usé@abin houses and provide hot water. Nawrocki
and Myczko [1998] conducted research on heat regofrem pig farms, with heat exchangers
located in the floor and connected to a heat piMygzko, Kartowski, Aarnink [2006] carried out a
study on heat production from a deep litter piggeriyere the heat was recovered and accumulated
in the geothermal wells and was used in the wimteheat the rest and refreshment rooms.
Recovering heat from deep litter reduces the teatpee of the litter, as well as odors and
emissions of harmful substances from the surfdeereby improving the microclimate in the
building. In addition, litter constituted a renewaheat source for the pump.

The heat accumulated in livestock building air s efficient heat source. The excess heat
removed by ventilation is not used, especiallyummer. The simultaneous use of heat recovery
systems and ventilation equipment enables the tgsenave an impact on the microclimate
prevailing in the barn and also to provide heat tlam be used on-farm.

Heat recovery from cowshed ventilation air durihg summer, using a fan coil unit with a
heat exchanger and heat pump, is also an uncoowahtieat source. There is a lack of information
in the literature about this way of using renewdidat, even despite the fact that on a farm it can
provide an inexhaustible source of heat and havpositive impact on the profitability of
production.

RESEARCH PROBLEM

Based on an analysis of the literature, the follguiesearch problems were formulated:

1) How much heat can be obtained from ventilatedhatowsheds and to what degree can this
be used to to power the heating system?

2) Does the use of a fan coil unit in the cowshegrove the microclimate?

THE AIM AND SUBJECT OF STUDIES

The main aim of the study was to determine theddtgilon and energy-production aspects of
the installation for heat recovery from cowshedtiation air at the Department of Experimental
Institute of Technology and Life Sciences — P@zBeanch.

The studies were conducted in the "Ecobuilding'ereble energy laboratory , used to obtain
heat from a variety of unconventional energy sasirceich as vertical ground heat exchangers,
liquid solar panels and fan coil units. It is eqeéd with a heat pump and the necessary test
equipment (fig.1.). The main subject of the stuslyhie system for recovering and converting heat
from cowshed ventilation air and using it to powdreating system.

METHODOLOGY OF STUDIES

The studies were conducted from August to Octolddi22at the Department of Experimental
Institute of Technology and Science (PazBaanch). The subject of the study was a cowsheld wi
a capacity of 4107frfor dairy cattle (about 69 animals), which wasiipged with a fan coil unit
working as part of a system with a heat pump. Bmecbil unit has a liquid/air heat exchanger and a
fan with a power of 3kW and an efficiency of 100im. The system also has a 8kW heat pump and
a buffer tank with a capacity of 200 drithe installation is filled with 15 dfof the technical
glycol "ECO" .
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The study was conducted on the basis of the melbggoset out by the taska, Szulc,
Karwacka [2012]. Measurements were taken everyadayfixed time. The temperature inside the
cowshed at four selected locations (at a heighabmfut 1.5 m from the ground) was noted and
readings from heat meters situated on installatimmsisting of fan coil unit and heat pump in the
“Ecobuilding” were verified. The measurements akawto following to be determined: the air
temperature in the cowshed, the amount of heaeddiom cowshed ventilation air and transferred
to the heated building, the flow through the ifst&n, the temperature of the heating medium
leading to the heated buildings and to the heatgpuhe momentary power of the system and the
amount of energy acquired.

The energy consumption of installations for heabvery are set based on the consumption of
electricity (kwh) by the heat pump and circulatingmp at a certain time.

' 2 Ecobuilding
=1
Cowshed
Heat meter |Heat pumpj Heat meter

L=y e
=3

Fan coil unit é circulation pump
circulation pump

@ Heat meter \
3
\enical heat exchanger
4

Figure 1. Scheme of the system for acquisitionusalof renewable energy.

Office
building

1 - fan coil unit; 2 - buffer tank; 3 — boreholds: heated building; Source: own study.

Figure 2. Part of the renewable energy laboratod/@wshed with the fan coil unit.

Source: own study.
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RESULTS

Table 1 shows details results of the measurementeeoheat obtained from the cowshed
ventilation air. The most important data was theoant of heat recovered by the fan coil unit per
day. during the two months of the research, thédsgvalue noted was 0.275 GJ-Hawhile the
average value amounted to 0.172 GJ*d&owshed ventilation air heated the installatitidfto
an average of 12.5 ° C, and was returned througih¢lat pump to the fan coil unit at a temperature
of 7.2 ° C, thus givingA\T= 5.6 K, which is a satisfactory value.

The heat pump converted heat and raised its eevgl/by about 19%, the average value was
0.346 GJ-da}, of which 0.256 GJ-ddywas directed to heat an office building and 0.QBday*
heated the “Ecobuilding".

The average flow rate of fluid in the fan coil unias 0.583 rh h', which seems to be too high
a speed in terms of the heat exchanger's efficiencyransferring heat, compared with the
circulation between the storage tank and radiaterdo368 mi- h'. A previous study [Szulc, Laska
2012] noticed that a reduction of the heating fliliidv rate improved heat dissipation in the liquid-
air system, and the intention is therefore to ucedthe technical performance of the circulation
pump's fan coil system to approximately 0.3 +hi*. This will result in greater efficiency of heat
transfer from the cowshed ventilation air to thedlin the heat exchanger, as the reduced power of
the heat pump will lead to its energy consumptisio &eing reduced.

While the fan coil unit in the cowshed was in uaejecrease in the temperature inside the
livestock building by about 2 ° C was noticed. Tisiwery important for maintaining the welfare of
dairy cattle, especially in the case of high-perfance dairy cows which are sensitive to high
temperatures in the cowshed. This can often ledtetd stress and further consequences for the
health of the cattle.

The amount of heat obtained from cowshed ventitatic was moderately correlated with the
air temperature inside the livestock building. Té¢dsrelation was r = 0.535.

The study showed that the heat pump coefficieqesformance was an average COP = 2.008,
which is in fact a low value. The reason for thiate of affairs is most likely to have been the
current lack of additional heating units besides #xisting radiators,the late-summer/ early autumn
season, and the resulting low heat consumptions T&iconfirmed by the low temperature
difference betweenTand T, of the heating medium (Table 1, column "heat megeervoir)A T =
7.67K, which means that hot water returning fronildings had an average temperature of 39.17
°C. This value acts as a signal to the heat purap tie supply of heat is lower. A far more
beneficial situation, in which the efficiency ofetlneat pump system would be higher, would arise
when heat consumption increased and temperaturevab lowered to 20-25°C. This can be
achieved by installing additional radiators or & Wwater tank.

The air temperature of heated buildings was onameef6.9 °C in the "Ecobuilding” and 22.3
° C in the office building. At the same time, theeeage outdoor temperature was 17.8 °C.
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Table 1. Fragment of findings for an installatian fecovering heat from cowshed ventilation gsurce: own study].

Buffer tank Basement Heat pump
Daily Daily
Air temp. in Daily heat Moment Moment amount fcit
Air temp. Ecobuilding | Heatmeter| gain | T1 | T2 | AT |Fluidflow | power |Artemp | Radiator (Fiuidflow| power | Tt | Tz | AT |Heatmeter| of heat i

Date () cy (G} (6) | €O | €O | () | (m¥h) | (kW) | (°C) |temp (°C)| (m¥h) | (KW) | (°C) | °C) | (K} | (GI) (GJ) | on (kWh) | COP
31.07. 2012 15 21 0,005 186 200 0,000 200 42,828 5411 4333 10,78 0379 466 18,0 22,0 091 642 55 492 58 265966
1.08.2012 20 28 0245 0240 125 92 33 0591 435 275 43233 (0405 5320 4440 880 0361 328 | 220 40,0 0902 1023 487 486 0,1 266342 | 0,376 51,90 2,012
2.08.2012 26 27 0,467 0222 216 158 58 0600 4,89 36,0 43569 0,336 5310 4428 8,82 0,355 3,58 250 420 0,899 0134 564 487 7,7 266695 | 0,353 46,40 2,113
3.08.2012 27 285 0672 0,206 146 82 64 0509 45 250 43882 0,313 5356 4247 11,09 0372 476 | 250 40,0 0,898 71 852 481 71 26702 | 0,326 40,40 2,235
4.08.2012 b.d. b.d. 0,880 0,208 bd.  bd bd b.d. b.d. bd. 44204 0,322 bd bd.  bd bd. b.d. bd. bd. bd. b.d. bd. bd bd 267,365 | 0,345 45,10 2,125
5.08.2012 bd. bd 1.070 0,190 bd bd bd bd. bd. bd 44508 0304 bd bd  bd bd bd. bd bd bd bd. bd bd bd 267705 | 0,340 45,10 2,094
6.08.2012 28 26 131 0,241 296 216 80 0638 0,82 36,0 44864 0,356 5626 4453 11,73 0375 349 240 430 0,901 01 506 504 0,2 265056 | 0,351 45,10 2,162
7.08.2012 25 31 155 0,243 273 204 69 0652 384 310 4525 0,386 5336 4521 8,15 0375 338 | 250 44,0 0899 048 468 463 05 268450 [ 0,304 55,30 1,979
8.08. 2012 24 29 1,714 0,760 236 186 51 0,662 5,42 29.0 45,600 0,350 54,50 4402 10,48 0,376 343 23,0 36,0 0,897 6.2 676 614 61 268800 [ 0,350 47,70 2,038
9.08.2012 23 20 1892 0,178 237 191 46 0620 541 45910 0,310 5000 4310 6,90 0372 295 220 30.0 0.898 6.4 487 421 6,6 269100 | 0,300 44,95 1,854
10.08.2012 23 7 207 0,179 00 19 80 0582 54 250 46137 0,227 3410 2784 6,26 0,380 273 20 280 0,888 6995 353 285 6,8 269397 | 0,207 44,95 1,835
11.08.2012 bd. bd 229 0219 bd bd bd  bd bd. bd 46445 0,308 bd bd  bd bd bd. bd. bd. bd bd  bd bd bd 269735 | 0338 49,30 1,904
12.08. 2012 b.d. b.d. 247 0,181 bd.  bd bd b.d. b.d. bd. 46,763 0,308 bd bd.  bd b.d. b.d. bd. bd. b.d. b.d. bd. bd bd 270073 | 0,338 49,30 1,904
13.08.2012 16 18 2,650 0,179 15 70 45 0566 294 240 47062 0,309 5442 4357 10,85 0377 463 230 38,0 0,905 0075 495 495 0 270413 | 0,340 49,40 1912
14.08. 2012 16 18 2837 0,987 194 112 82 0626 500 220 47375 0,313 4003 3655 348 0383 153 | 230 330 0901 0169 390 388 02 270735 [ 0,322 45,90 1,949
15.08.2012 17 18 3,046 0,209 186 110 75 0624 4,80 47,709 0,334 4350 3700 6,50 0,373 AL 23,0 380 0,802 023 0 271,095 | 0,360 50,40 1,984
16.08.2012 18 19 3,256 0,210 176 107 69 0581 354 245 48044 0,335 5059 4501 558 0,357 224 230 410 0.904 0204 520 478 42 271455 | 0,360 50,40 1,984
17.08.2012 18 22 3465 0,209 171 128 42 0623 292 250 48380 0,336 5393 4487 906 0373 384 | 240 43,0 0900 0131 498 498 0 271813 | 0,368 49,50 2,009
18.08. 2012 bd. bd 3660 0,195 bd bd bd  bd bd. bd 48685 0,305 bd bd bd bd bd. bd. bd. bd bd  bd bd bd 272133 | 0320 42,63 2,085
19.08.2012 b.d. b.d. 3,865 0,195 bd.  bd bd b.d. b.d. b.d. 48,990 0,305 bd bd. b b.d. b.d. bd. b.d. bd. b.d. bd. bd bd 272453 | 0,320 42,62 2,085
20.08. 2012 27 23 4,080 0,195 187 127 60 0623 4.42 310 49297 0,307 5023 4302 7,21 0379 313 240 410 0.886 7978 5645 466 7.9 272775 | 0,322 42,64 2,098
21.08.2012 22 25 4242 0,992 154 92 62 0609 438 290 49583 0,286 5351 4307 10,44 0378 445 | 250 42,0 0898 0277 487 485 02 273075 [ 0,300 37,10 2,246
22.08.2012 21 2 4434 0192 154 92 62 0609 438 27.0 49,880 0,297 5237 4250 9,87 0353 395 | 280 41,0 0898 0444 476 476 0 273384 [ 0,300 39,60 2,168
23.08. 2012 20 22 4,614 0,180 "7 65 62 0600 4,32 26,0 50151 0,271 4951 39,95 0,56 0,378 412 24,0 38.0 0,898 6732 501 435 66 273670 | 0,286 7,30 2,130
24.08.2012 7 205 4,786 0,172 296 220 76 0671 0,00 220 50420 0,269 4437 4048 3,89 0,382 1,68 240 36,0 0,898 0315 430 430 0 273954 | 0,284 39,00 2,023
25.08.2012 bd. bd 4982 0,9 bd bd bd  bd bd. bd 50726 0,308 bd bd bd bd bd. bd. bd. bd bd  bd bd bd 274283 | 0,329 45,10 2,026
26.08. 2012 b.d. b.d. 5,178 0,796 bd.  bd bd b.d. b.d. bd. 51,03 0,308 bd bd.  bd bd. b.d. bd. bd. bd. b.d. bd. bd bd 274612 | 0,329 45,10 2,026
27.08.2012 16 195 5374 0,196 94 40 54 0593 367 250 51346 0,310 4992 4069 9,23 0,382 4.04 230 3656 0.802 5802 614 4566 58 274942 | 0,330 45,10 2,033
28.08. 2012 16 18 5528 0,154 194 135 59 0671 5,16 210 51619 0,273 2785 2692 0,93 0,379 0,00 220 26,0 0,892 0104 277 276 041 275222 | 0,280 42,60 1,826
29.09. 2012 7 205 5725 0,197 96 40 56 0591 3384 240 51930 0,311 4893 3967 9,26 0379 401 24,0 37,0 0895 6178 500 439 61 275569 [ 0,347 48,80 1,975
27.09.2012 " 18 11746 0,067 68 03 64 0577 426 240 59,609 0,076 39,63 3317 646 0357 264 18,0 26,0 0888 6111 406 345 61 287714 | 0,149 20,70 1,999
28.09.2012 18 17 11814 0,068 68 09 59 0579 393 270 59711 0,102 4281 3582 6,99 0360 238 | 200 31,0 0887 5996 435 376 59 287941 | 0,227 30,10 2,095
29.09. 2012 bd. bd 11824 0,010 bd bd bd  bd bd. bd 59746 0,035 bd bd bd bd bd. bd. bd. bd bd  bd bd bd 285013 | 0,072 13,30 1,504
30.09.2012 b.d. b.d. 11,834 0,010 bd.  bd bd b.d. b.d. bd. 59,781 0,035  bd bd.  bd bd. b.d. bd. bd. bd. b.d. bd. bd bd 285085 | 0,072 13,30 1,504
1.10 2012 “ 16 11844 0010 53 53 0602 0,00 240 59818 0,037 4053 3402 651 0357 267 | 190 31,0 0888 5921 413 356 67 288,159 | 0,074 13,40 1,534
2.10. 2012 19 " 11,886 0,042 82 27 &5 058 3,68 29.0 £9.923 0,105 4645 3760 8,85 0,378 3.81 20,0 34,0 0,892 6,194 473 46 57 285415 | 0,266 31,50 2123
3102012 20 175 11938 0062 79 16 63 0616 443 280 60,027 0,104 4241 3530 7,91 0389 298 | 200 330 0892 6344 431 370 61 285604 [ 0,189 25,70 2,043
4.10. 2012 19 19 12,006 0,067 98 34 64 0589 4,38 28.0 60141 0,114 4312 36,00 7,12 0,372 3.06 20,0 330 0,800 0236 376 374 01 285502 | 0,198 27,50 2,000
5102012 16 14 12042 0037 49 00 49 053 000 260 60,333 0,192 4064 3402 662 0363 275 | 200 30,0 0896 5747 414 353 55 289175 [ 0,373 52,10 1,989
6.10.2012 b.d. b.d. 12,044 0,002 bd.  bd bd b.d. b.d. bd. 60446 0,113 bd bd. b b.d. b.d. bd. b.d. bd. b.d. bd. bd bd 289435 | 0,260 37,50 1,926
7 102012 bd. bd 12,046 0,002 bd bd bd bd. bd. bd 60,559 0,113 bd bd  bd bd bd. bd bd bd bd. bd bd bd 289635 | 0,260 37,50 1,926
8.10.2012 12 13 12,048 0,002 36 00 36 0560 0,00 23.0 60,673 0,114 37,07 3191 516 0,359 21 17.0 26,0 0,893 6724 388 332 56 289957 | 0,262 .7 1,930
9102012 13 135 12,049 0,001 29 00 29 0522 0,00 220 60766 0,093 3731 3113 6,12 0,356 249 18.0 270 0.895 5600 382 328 654 290183 | 0,231 31,60 2,031
sum 12,044 17,938 24,222 | 3313.50
min 8.0 13,0 0,005 | 0,001 | 2,9 | 0,0 | 29 | 0,000 | 0,00 20,0 12,825 | 0,035 | 27,85 26,02 0,93 | 0,386 | 0,00 | 17,0 20,0 0,886 | 0,315 | 27,7 | 27,6 | 0,0 | 265,966 | 0,056 11,20 1,389
max 28,0 31,0 | 12,049 | 0278 | 296 | 22,0 | 82 | 0611 | 542 36,0 60,766 | 0,405 [56,26[45,21[11,73| 0,385 | 4,76 | 28,0 44,0 0,910 | 7,978 | 57,5514 7,9 | 290,188 | 0,488 67,30 2,246
Arithmetic mean | 17,8 199 | 7,059 | 0,472 | 125 | 7,2 | 56 | 0,583 | 3,32 26,9 | 53,233 | 0,256 |46,83|39,17| 7,67 | 0,368 | 314 | 22,3 348 | 0,896 | 4,516 | 46,7 | 42,1 | 4,5 | 278,510 | 0,346 47,34 2,008
Standard devi 48 41 4,015 | 008 | 68 | 65 | 1,2 | 0,092 | 175 3.6 5607 | 0,091 | 6,35 | 476 | 2,09 | 0011 | 0388 23 56 0,005 | 2,804 | 62 | 61 | 2,7 | 7618 | 0,106 13,81 0,158
Correlation coefficient r 0,535

93
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Figure 3. Daily amount of heat recovered from casestentilation air and converted by heat pump

Source: Own study
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CONCLUSIONS

1) The average level of heat obtained from the begsair ventilation was 0.172 GJ - per'day

2) The heat recovered and converted by the heap puas on average 0.346 GJ- perday

3) Electricity consumption in the installation (hgamps and circulation pumps) was on average
47.34 kWh per day.

4) The performance coefficient was COP = 2.005.

5) It is necessary to increase the heat removath tadditional heater or boiler for hot water.

6) The relationship between the livestock buildagtemperature and the amount of heat obtained
was expressed by the correlation k = 0.535

7)Itis r%ecelssary to reduce pump performanceefdh coil system, and reduce the fluid flow rate

t0 0.3 n7-hH™.
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Marek Tabert, Wojciech Li&
PLANNING UNITS APPLIED IN PRODUCTION PLANNING

Abstract: Types of planning units applied in medium-sizedl eigger furniture making
enterprises are characterised in this paper. Rigrumits are used to construct production plans at
different levels of the organisational structureaim enterprise. A diagram was prepared for the
explosion of orders for final products into prodantorders for lots of elements. An example was
presented for the application of planning unitéuimiture production planning.

Key words: jednostki planistyczne, planowanie produkcji,qurkcja mebli

INTRODUCTION

In production planning, different planning unitsbjects) are used to control discrete (non-
continuous) processes of product manufacture (Modte i inni 2001, Griffin 2013). They
constitute separate sets of information with sped#vels of detail, characterising objects of work
(final products and their parts) included in plamni The concept of a planning unit was used by
Wrdéblewski (1993), while the term object was applizy Krawczyiski (1990). In this paper the
concept of a planning unit is used, since this teetter characterises the discussed problem.

The process of production planning for productsscgia in the explosion of a sale order — from
the level of the group of products covered by tider to the level of production orders for the
manufacture of product parts (components, detaijplosion of the order is performed in
connection with the organisational structure ofehgerprise and the manufacturing process. Levels
of order explosions are the basis for the formatiba hierarchical system of production plans with
an increasing degree of specificity of informati@guired in controlling the manufacturing process
of products. At each level of explosions differpignning units are used, containing a specific set
of information. This set comprises information riegd for the manufacture of a specific object of
work at the assumed deadline (Waters 2002, Roga@l0, Pajk 2011, Grandys 2013).

The aim of this paper is to discuss and systematigening units and principles of their
application in production planning of products isalete manufacturing processes. The manner of
application of planning units is presented basedroaxample of furniture production planning.

CLASSIFICATION OF PLANNING UNITS
We may distinguish the following types of planningits used in planning of product
manufacture in enterprises with discrete manufaojysrocesses:
« an order for final products,
e anitem in a sales plan or operations plan (anwoualterly, monthly) for the manufacture
of a final product,
e an order for a final product,
e a production lot of a final product,
« ajob order for a batch of parts (elements, sulpalses, assemblies).
Planning units are characterised by ascribing eketaformation to them. Table 1 presents a
characteristic of planning units in terms of thiated information ascribed to them.

22 poznan University of Life Sciences, Departmentoafi&mics and Wood Industry Management, ul. Wojsiskiego
38/42, 60-627 Pozria Poland; tel. +48 61 848 74 26, fax: +48 61 8482@} e-mail addresses: mtabert@up.poznan.pl,
wlis@up.poznan.pl
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Table 1. Characteristic of planning units

Information content of planning units

Type of Number of
planning types of Number of products or Date of beginning of | Date of termination of
units products or parts of a specific type manufacture manufacture
parts
Order for final One or more | Different or the same for Unspecified Different or the same for
products types of each type of product each type of product
products
Item in sales One type of As in order for final Unspecified As in order for final
plan or product products products
operations

production plan
Order for final One type of | As in the plan item or total It is the difference between As in plan item or earlie

product (unit product from several plan items fdr the date of completion and
may not be the same final date the normative length of
applied) cycle for a batches of
products
Production lot One type of Equal or similar to It is the difference betweenAs in order or productio
of final productg product normative lot volume | the date of completion ang plan or earlier

the normative length of
cycle for a batches of

products
Production One type of It is a product of the It is the difference betweep specified for individual
order for a lot of parts number of products in | the date of completion anf types of parts based of
a specific type the batch and the number the normative length of the the product cycle graph
of parts of elements in the produdt production cycle for a lot
or it is equal to the of parts
normative size of the lot of
parts

Source: Own study

DISCUSSION OF INFORMATION CONTENT OF PLANNING UNITS

The order for final products is a document, on llasis of which the ordering party (buyer)
declares to the producer (supplier) demand foriBpdgpes and numbers of final products with
specified parameters and indicates dates of tioemance (delivery) arranged with the producer.
Every order is placed by one ordering party and gacern more than one type of product, while
for the same types of products different numbergheir requisitions and different delivery dates
may be specified. The basic information placed mteis include:

« the type (symbol) of the order,

* name (symbol) of the consignee,

* names (symbols) of ordered types of final products,

« the order volumes for individual types of products,

« dates of acceptance of individual types of finaldurcts.

Different types (categories) of orders are applieam enterprises manufacturing final
products. Figure 1 presents a division of ordeteims of selected criteria.

Basic types of orders for final products inclueldernal and internal orders, distinguished in
terms of the source of their issue. The formerriated by external entities in relation to the
enterprise. The date of completion for an exteromler is generally established based on
arrangements between the ordering party and theifiaetarer. Most frequently the market for final
products is the buyer's market, thus this dateeiss land less often determined solely by the
producer. Such a situation may potentially happemeiation to orders coming from one’s own
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chain of retail outlets. In the other cases thesueination of the acceptance date is significantly
influenced by the ordering party.

Moreover, in some enterprises external cooperatidgrs (cooperating services) are accepted
for the manufacture of elements, subassembliesjrddies with a varied degree of completion and
for individual final products, which are componert$ multiple products manufactured or
assembled in other enterprises.

Criterion Type of order
Source of External Internal
placement Including: cooperating party Including: technological
Manner of Trade Individual
completion i
Time of Short-term
completion
Long-term

Figure 1. Types of orders

Source: Own study

The second type of orders comprises internal orddrey are placed by organisational units
belonging to the enterprise (shops, plants, dematsnor warehouses of final products). Internal
orders first of all supplement stocks of final puots in these units to the standard level. Internal
orders may also be technological orders. In sudase they concern performance of a specific
assembly operation on a group of parts or reféhegerformance of auxiliary processes supporting
the primary production of the enterprise. Techniwalgorders are particularly numerous if internal
cooperation is developed in an enterprise.

Depending on the method of order completion weirdisish sales and individual orders.
Commercial orders refer to products, which are rfeatured based on typical patterns and
engineering design specification, prepared eabiethe specific enterprise in the form of a sales
offer. At the request of buyers slight changes mayntroduced in product designs. Generally such
changes concern different finishing elements, tgytype of used finishing materials or hardware.

Commercial orders may be completed based on cdsitfac individual deliveries to be
completed at short notice (short-term orders),hetytmay take the form of a long-term contract
(long-term orders), stipulating multiple deliveriekfinal products, e.g. every month in a yeamor
longer period. Typically long-term orders have fte@nework form, regulating basic contract terms,
e.g. methods of payment and terms and conditioracoéptance of ordered products. They may
also preliminarily determine the types of produds, well as their approximate number and
expected delivery dates (e.g. at the end of eaafthjhdPrecise volumes and dates of deliveries are
established in shorter time periods, frequently amnon-going basis depending on the current
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demand for individual types of products. Long-teondlers are searched for and appreciated by
enterprises, since they stabilise future producftidns type of orders concerns first of all contsac
with retail outlets or a retail chain as well agd#r, long-term trade partners.

Individual orders concern final products, which raweristics are arranged each time in
agreement with the customer. This is connected rofteh with their manufacture based on the
design and engineering specification supplied leydlistomer or the development of a new design
of the product and manufacturing documentatiorofeilhg the requests of the customer.

Upon placement by the buyer of an order for finalducts it is processed by the respective
units of the enterprise. The aim of these actisitgeto include the order in the sales and produocti
plans. The circulation of commercial and individoadlers by the enterprise department is presented
in table 2.

Table 2. Schema for the circulation of a commeraider and individual order in an enterprise

Organisatio | Route of order Types of actions performed in relation to the order
nal unit circulation
processing
the order
Ordering 1 1. Order issue
company v
Sales 2 2. Recording of order
department —>g 8. Arrangement of price and dates of order conmutetind
confirmation of its acceptance
i 9. Incorporation of the order in the sales plan
Engineerin + 3. Determination of the time of performance of émgineering
g 3 documentation and its labour intensity
department |
Technologi v 4. Determination of the time of performance of the
cal 4 technological documentation and its labour intensity
department |
Procureme ¢ 5. Determination of costs and cycles of material
nt 5 deliveries
department v
Production 6. Balancing of order volume with production capacity
set-up 6 and determination of the completion cycle for
department ¥ individual order items
Economic 7. Determination of order performance costs
department 7|___ v ' 10. Recording of respective information based on the

10 order in the assortment file and in the customer filé

Numbers 1-10 in the second column refer to the rarmbf actions described in the third column.
Source: based on Wréblewski K.J.: Podstawy ster@avarzeptywem produkcji. Wydawnictwa Naukowo-Texine.
Warszawa, 1993, modified by the author.

The route for the order (individual order) for axntype of products is different from that of
the order (commercial order) for products, whickehbeen manufactured before. Table 2 indicates
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departments, through which individual orders foioducts not manufactured previously are
processed and the types of actions undertakeregettiepartments. In Table 2 these are items from
1 +10. For such products the enterprise unitsgreep specific manufacturing documentation.

In the case of products previously manufactureat@ioed in the commercial offer) the route
of a commercial order is shorter and leads onlpubh certain departments performing actions
listed in Table 2 as items 1 and 5 + 10. Basedamngercial and individual orders a sales plan is
created for final products and next production plamne prepared — the plant plan and internal
(operating) plan. While preparing the sales plad #re production plan orders are transformed
(exploded) in the plan items. Each item of the glamprises the number of pieces of a product of
one type, accepted for completion at the same fiat¢ for one customer (see tab. 1). Individual
items of the plan are denoted by individual numi§ielsntifiers).

Based on the plan items an order is issued fortypes of final product. Not always orders are
issued based on one plan item. If plan items conoeders for small quantities of products, these
plan items are combined into one order which refierthe same products and the same admissible
final completion dates (see tab. 1).

The order specifies the date of its initiation @nsf manufacture), which is calculated as the
difference between the date of order completion twednormative duration of the manufacturing
cycle of the product (see tab. 1). The final dat@rder completion is identical with the date of
order completion specified in the plan item refegrio the same product and planning period. The
enterprise during production planning may not uskeis for final products, as a planning unit, then
plan items are the immediate basis for the creatfqeroduction batches, i.e. explosion of orders in
the production batch.

The production batch of a product constitutes thelesor part of the plan item or the order to
the final furniture product. It includes the numioémpieces, which generally is equal to the volume
of the normative batch, specified as the producfiarameter in the enterprise for products of a
specific type. The batch volume, adopted in theatpgy production plan may differ from the
normative volume if the size of the order includedhe plan item is not equal to the normative
batch or if it is not its multiplicity. The volumef the plan item or the order for final productglan
the batch volume may be identical if the order woduis identical or similar to the normative batch
volume. In such a case the batch has the sameeulagiates of initiation and completion as the
order for final products.

The production order for a lot of parts is issuedd single lot of parts of the same type, which
belong to a specific batch of the final productodrrction orders are the explosions of the total
batch of the final product into its structural campnts and next their numbers being divided into
production lots. The process of transformationhef batch of final products into production orders
is referred to as explosion of a batch into proiducorders for lots of parts.

In order to determine the volume of the producteder for lots of parts first the number of
parts of a specific type is calculated based onptioeluct of the volume of the batch of the final
product and the number of the occurrence of thasks jin the product. The established number of
components is generally increased to include then@d spoilage. Next such a specified number of
parts is divided by the normative lot volume, asedrin the enterprise for a specific type of parts,
calculating the number of production lots per batEbr each established lot volume separate
production orders are issued. It is attempted i@ e order size equal or similar to the normative
volume of the production lot.

While planning production an approach may also tepted, in which the volume of the
production lot corresponds to the number of elesiesgecified only on the basis of the product of
batch volume and the number of parts in the fimatlpct. In such a case the commissioned lot
volume is typically different from the normativelve.
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The production order provides the planned dateésitidition and completion of this order. The
date of order completion is determined based omdts#tion of specific parts on the cycle graph of
the final product. The date of initiation (activati of the production order) results from the
difference between the date of order completion mamanative length of the production cycle of
parts.

Among production orders we may distinguish mactgnorders, which refer to machining
processes of individual elements and parts of cerfihal products and assembly orders, which
refer to the assembly of elements into subasseglagsemblies or final products.

In the course of performance of manufacturing psees production orders may have the
following status: planned, to be opened, openriingged and closed.

An order, which has specified realisation dategidition and completion) and has not been
initiated is the planned order. An order is to pemed if the planned date of its initiation falisthe
current or the next planning period. An order igmjfif it has been transferred to realisation. & th
performance of an order was stopped in progresseéomes an interrupted order. An order is
closed if its realisation was completed and settled

THE DIAGRAM FOR THE EXPLOSION OF ORDERS FOR PRODUCT S INTO
PRODUCTION ORDERS FOR LOTS OF PARTS

Planning units used in furniture manufacturing gurises and their relationships are presented
in Fig. 2.

Planning units shown in Fig. 2 create a hierardhifime-level system. Orders for final
products (level 1) are found at the highest le¥ghe system. At the same time they are the most
complex units in terms of the planning object. @sdere exploded successively into units located at
lower levels. The lowest (fifth) level of the hiechy comprises production orders for lots of parts.
In production planning they constitute elementdanping units.

Individual types of planning units are applied afrisus stages of production planning —
depending on the manufacturing unit which planriagcerns and on the specificity of data used in
planning. Figure 2 presents also possible prinsifibe the establishment of planning units located
below in the hierarchical system based on unitadduigher up in this system.

Orders for final products are exploded into plamis following two principles. In the first case
an order is divided into several items in termshef types of products and different delivery dates.
An example of such a situation is provided by omiterl for final products, which was divided into
four items of the production plan. In the seconsglecan order is shown, which directly constitutes
one plan item (one type of product and one delivdate). Such a situation is presented by order
no. 2, which was used to create item no. 5 of thelyction plan.

At the second level of the hierarchical system lahping units the items of the plan may be
exploded into orders for final products followirtyyde principles. In the first case the plan item is
the basis for the issue of one order. In Fig. Zyvsusituation is observed for item 1 of the proiturct
plan, in which the information content of the itewerlaps with the order for final products A. The
second possibility to create orders is illustrabeded on order no. 2. In this case two plan items,
nos. 2 and 3, were combined and they constituterond. 2 for final products B at the specified
common date of their delivery. The last case igumton when a batch of production is established
directly based on the plan item, skipping the staigplacement of an order for final products. In
Fig. 2 such a case is presented by plan item noaged on which batch no. 4 of final products C
was created. If plan items are formed followingtsacprinciple, then the resulting batches at the
same time receive the status of orders for finatipcts.

At the third level orders for final products areplded into production batches. There are two
possible procedures. In the first case an ordexfgoded into several batches, which in Fig. 2 is
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illustrated by the explosion of order no. 1 in protion batches nos. 1 and 2. In turn, in the second
case an order is also a batch, as evidenced by od@ and batch no. 3.

At the fourth level production batches are exploohtd production orders for lots of parts. The
explosions of orders are based on structural desgjnfinal products. One batch may provide
several orders for production lots for the same tgpparts and/or one order. The first situation is
described by batch no. 1, which was divided inteeéhproduction lots nos. 1 - 3 for elements AA.
In turn, the other case is shown by productiontbatz. 1, but in relation to another element (here:
AB), belonging to the same final product. The babgdtame the basis for the creation of one
production lot (no. 4) for parts AB.

Order no. 2 for
final product

¢ A 4

Item 4 of the Item 5 of the
production pla production pla

Order no. 1 for
final product

v

v v

Item 2 of the Item 3 of the
production pla production pla
I T

! v

Order no. 1 for orderno. 2for | |
final products A final products B

i ¢ A 4

Production batch no. 1 Production batch no. 3 Production batch no. 4
of final products A of final product B of final product C

v

Item 1 of the
production pla

A 4

v ) 4

Production batch no. 2
of final products A

v

\ 4
Production order

A 4

A 4

no. 1 for a lot of
parts AA

Production order
no. 2 for a lot of
parts AA

Production order
no. 1 for a lot of

parts AA

A 4

Production order
no. 1 for a lot of
parts AB

Figure 2. Planning units used in planning of fuurétproduction

A broken line marks a potential further explosidra@pecific type of planning units.

Source: based on Krawo#ki R.: Sterowanie przeptywem produkcji z zastos@maregut priorytetu w zaktadach
przemystu meblarskiego. Wydawnictwo SGGW-AR, Waasz890, modified by the author.
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AN EXAMPLE FOR THE EXPLOSION OF ORDERS FOR PRODUCTS INTO
PRODUCTION ORDERS FOR LOTS OF PARTS
The manner of application of planning units issthated by an example shown in Fig. 3.

Order no. 01/1

Type of product: Chair PC2 Chair Ikar Chair PC2
Completion datt Februar 201< Marck 2014 May 201¢
Number of niece 20C 10C 15C

v

' v

I_*

Item of plan no. 01/01/14
Type of product: chair PC2
Number: 200 pc.
Completion date:

february 2014

Item of plan no. 02/01/14
Type of product: chair Ikar
Number: 100 pc.

Completion date: march 2014

Item of plan no. 03/01/14
Type of product: chair Ikar
Number: 150 pc.
Completion date: may 2014

v

Method of divisiol

—

or

I

Order no. 01/01/01/14 for
product: chair PC2
Number: 200 pc.

Starting date: 01.02.14
Completion date: 25.02.14

Batch no. 01/01/01/01/14
Type of product: chair
PC2

Number: 100 pc.

Starting date: 01.02.14

Completion date: 08.02.17 ]

Batch no.
02/01/01/01/14

Type of product: chair
PC2

Number: 100 pc.
Starting date: 18.02.14
Completion date:
25.02.14

Zlecenie produkcyjne
no. 1/01/01/01/01/14
Short stile 400 pc.
Starting date: 01.02.14
Completion date:
02.02.14

Production order

no. 2/01/01/01/01/14
Seat 100 pc.

Starting date: 01.02.14
Completion date:
04.02.14

_>

A 4

Batch no. 01/01/14

for product: chair PC2
Number: 200 pc.

Starting date: 01.02.14
Completion date: 14.02.14

Zlecenie produkcyjne
partii czsci

nr 1/01/01/14

Short stile 800 pc.
Starting date: 01.02.14
Completion date:
04.02.14

Production order for
Lots of parts

no. 2/01/01/14

Seat 200 pc.

Starting date: 01.02.14
Completion date:
08.02.12

L)

Figure 3. An example of connections between plapninits

Source: based on Wréblewski K.J.: Podstawy steravarzeptywem produkcji.
Wydawnictwa Naukowo-Techniczne. Warszawa, 1993figtbty the author.
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In order no. 01/14 a customer commissions the naatwfe of two types of chairs (PC2 and
Ikar) for three different delivery dates (Februavigrch, May 2014) and in three different quantities
(200, 100, 150).

As a result of explosion of the order it is tramgfed into three items of the production plan,
following the principle that each item in the plamay concern only one type of products
manufactured for the same delivery date. As a trdbal order was divided into three items nos.
01/01/14, 02/01/14 and 03/01/14.

Next the plan items are exploded into orders foalfiproducts or into a production batch,
depending on the principle adopted in the entezpfigure 3 shows for example item no. 01/01/14,
which may be transformed into order no. 01/01/01ét4a batch with the same number. In the
former case order no. 01/01/01/14 is divided int@o tbatches nos. 01/01/01/01/14 and
02/01/01/01/14, with the number of products spedifbased on the normative batch volume (100
pcs.) adopted for the PC2 chairs. In the lattee dhg plan item becomes batch no. 01/01/14,
identical to the plan item. Both the batch spediftbrectly based on the plan item and the batch
formed as a result of the division of the order maeat divided into production orders for lots of
parts as a result of explosion of the structuraigte of the product belonging to a specific batch.
Each production lot refers to one type of parts.aAsexample of such a procedure Fig. 3 presents
two production orders nos. 1/01/01/01/01/14 andl/20/01/01/14. These orders result from the
explosion of production batch no. 01/01/01/01/1d eoncern two selected parts: a short stile and a
seat. Analogously, based on batch 01/01/01/14 twadyztion orders nos. 1/01/01/14 and
2/01/01/14 are prepared.

CONCLUSIONS

Planning units used during production planning farmierarchical skeleton for the explosion
procedure for an order for products. Each planninig has its own specific set of information. In
this form, as sets of information, planning unite ased to create respective production plans for
individual levels of the administrative and prodaot structure of the enterprise. In this way a
hierarchical system of production plans is creatéth an increasing degree of specificity of the
contained information. Depending on the type okgrise — its size and the degree of complexity
of manufactured products, certain planning units sglected, comprising the planning procedure.
Thus the procedure is specific to individual entisgs.

Due to the dynamically changing market environnteet enterprises are forced to undertake
frequent actions, which adapt their operations @a rconditions, including also a change in the
production planning procedure. Developing such acedure for a specific enterprise is possible
based on a general scheme for the explosion ofder ¢or final products, presented in this paper.
The discussed scheme may be used in the developofean IT module supporting the
implementation of changes in the production plagnprocedure. Then such a module would
constitute an auxiliary component of existing comepuprogrammes, which are used in the
processes of production planning, thus increadieg flexibility and applicability.
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