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Irena Bekier*

NEGOTIATING —STRATEGIES, COURSE AND RULES

Abstract: The article discusses the issue of negotiatiaissadithor presents definitions and
basic conditions governing the course of negotiati@and characterizes the strategy applied in the
agreement reaching process. Additionally, the lartiepicts key rules of negotiations based on the
essence and the course of the very process ofiatgos. The author underlines the importance of
the development of a negotiation strategy, whichukh account for an alternative taken into
consideration in the absence of agreement and gidgmstion to the most essential factors, which
help to reach the negotiations’ objective.

Key words: negotiations, strategies, rules of communicatinaeeds, objective criteria,
alternative solutions, concessions

INTRODUCTION

We can negotiate everything, every day. Althougbotiations constitute conversations held
by businessmen, diplomats, and merchandisers, foray a part of our everyday life from the
moment we are born. Very few people are awarettiet start their first negotiations right after
being born when they communicate, by screamingfath@ving message: | want to go back to the
quiet and warm place”.

DEFINITION OF NEGOTIATIONS

According to R. Fisher, W. Ury and B. Patton (2Q12¢gotiations constitute one of the
methods of achieving the things we want from otheosnmunicating and satisfying our needs as
well as a bilateral means of communication aimedeaiching agreement. Negotiations are a
difficult process of attaining a solution acceptalibr both parties. Therefore, negotiations are
considered to be a conversation allowing to reachgreement or a desired solution to the existing
conflicts and to improve human capabilities (Minttral. 2005).

NEGOTIATION STRATEGIES
Negotiations take place provided that these twich@amditions are met:
1. partners have a common interest
2. partners are willing to cooperate
Unfortunately, some people treat negotiations figha at the expense of the other party. Such
a strategy, called a hard, confrontational techajigs usually chosen by people approaching an
interpersonal conflict like a challenge. They beatighat the one who is determined and takes an
extreme position is a winner. The basic charadierid a hard negotiator is their aggressive atttu
towards the partner, putting pressure on the partrsing threats, blackmailing and manipulating
the other party in order to win at all costs. Babawf a hard negotiator leads to a spiral of
undesired behaviors because an attack triggersteratitack and a manipulation gives birth to
another manipulation. This technique is often ofbmmefit for either party as a hard negotiator
receives a hard response. Such a situation wedkenstrength and good relations between the
partners (Sobczak-Matysiak 1997).
Some people, when faced with a conflict, decideech an agreement at their own expense.
They become subordinate and give up on their owardsts. A soft negotiation strategy is chosen
by those who wish to settle a dispute amicablyarmald stress. Such people would like to maintain

! Poznan University of Life Sciences, Departmeftesfagogy, ul. Wojska Polskiego 28, 60-637 Pézaanail:
bekier@up.poznan.pl
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good relations with the partner. However, a sofiatiator suffers a significant, personal loss: they
feel used and sorry; they consider themselvesdpsesl anger and are assured of a low self-esteem.

There is also the third strategy mentioned by Rhé&i and W. Ury. They call it a technique
based on principles or the essence. They develigetéchnique during the implementation of the
Harvard Negotiation Project. The authors state thatre is a method of negotiating, which
comprises both hard and soft approaches and ddesntwil the necessity to win or give up. The
basis for the application of this strategy is aseasve approach, which assumes treating the partne
with consideration and understanding and respettieig needs and rights. The positive effect of an
assertive approach is a feedback because it erggsir partner in negotiations to abide by the
same rules. The measurable result of this stratethe possibility to achieve a good result amigabl
and effectively, maintain good relations with thetper and share a sense of being a winner (Fisher
et al. 2012).

KEY NEGOTIATION RULES
Fisher and Ury believe that the negotiation techaithey suggest is based on four key rules.
These are:

1. Separate people from the problem
Negotiators are people with complex personalitiésjous emotional states and moods,
different perceptions of the world and people aiffint levels of communication skills.
During the negotiations, emotions and features hefsé people intertwine with the
problem. It makes it difficult to identify it aneééds the partners to focus on each other —
Who is my partner and what are they like? It isa®sary to separate people from the
problem because concentrating on one’s resentmengrdevance hinders its resolution.

2. Focus on interests, not positions
The goal of negotiations is to satisfy the intesgsteeds) of both parties. The needs lie
behind the positions taken by people. We need goodter and learn them because they
motivate people to take action. It is importanb®maware of one’s needs and the needs of
the other party as they are the reason a negotddtends its position or is easily
convinced by the partner. In everyday life, peagten hold negotiations based not on the
essence but on discussions about things they sgywfil or will not do. That kind of
negotiation is called a positional bargaining andginot lead to an effective agreement.

3. Develop solutions for mutual gain
A good negotiator is a person who, before makinfjnal decision, is able suggest
numerous alternative solutions. People succumbhéoiltusion that there is only one
solution to the problem. This results from the ptes, stress and treating negotiations in
winner-loser categories. An impediment to acceptivegwinner-winner category is, among
others, desire to win, competitive nature and #uk lof recognition of negotiators’ co-
dependence.

4. Apply objective criteria
Notwithstanding the positive attitude of both pestand understanding each other’s needs,
there are also many opposing interests. In suchscabe authors suggest referring to
objective criteria, not the pressure or our own s, Reliance on independent criteria
constitutes reliance on adopted and well-known igioms. In the absence of such
provisions, the criteria may take a form of mutyatbspected experts, consultants,
arbitration courts and even widely used practice.

Depending on a situation, different negotiationhtéques are more or less efficient; hence,
there are supporters of the so called “integrateldabior”, which allows for maximizing mutual
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gain by making concessions or developing new ateres. M. Agryle, among others, suggests

that:

Negotiator should be decisive, clear about theimaleds and ready to make small
concessions.

Negotiator should not be too hard, should not kttadrritate the other party.

Negotiator should not plan firm solutions, shoukel dpen to different possibilities and
alternative solutions.

Negotiator should adopt a rational attitude, vedififerent options and communicate with
the other party in an open, unambiguous manner.

Negotiator must give the impression of a confidatgtermined, and reliable person
(Agryle 2001).

STRUCTURE AND COURSE OF THE NEGOTIATION PROCESS

All negotiations, organizational and these lessnfidr e.g., with a family or friends, are based
on the same solution-development rules. Reachiragegement constitutes a process, whose course
comprises three stages. These are:

1.

INITIAL PHASE, consisting in:

gathering and the analysis of available informatod current situation
evaluation of chances, possibilities, weaknessdgslaeats related to the problem
making decisions on engaging in talks

more or less strict talks timetable and negotiatiagenda

PHASE OF DECIDING ON A GENERAL AGREEMENT FOMULA, oaprising:
defining interests and positions of both parties

presentation of suggestions of both parties

discussion over the suggestions aimed at the dewelot of constructive solutions
development of a general agreement formula

PHASE OF WORKING OUT THE DETAILS, comprising:

consideration of the consequences behind the imgaleation of decisions
consideration of organizational and logistic profdeassociated with the implementation
of decisions

development of documents necessary for the impletien of decisions

drawing up of an agreement (Watkins, 2005)

M. Watkins (2005) believes that the hardness obtiations should be adjusted to the situation
and the subject matter of negotiations. He alsom@mages compliance with a significant, in his
opinion, principle, which anticipates elaboratidnseveral different solutions for a particular case
and an individual approach to each suggestion efother party. Such a process prevents failure
and bad relations of partners in the future.

DEVELOPMENT OF A NEGOTIATION STRATEGY
Effective negotiations require a prior strategyo\uding answers to the following six questions
will be helpful in this regard:

1.
2.
3.
4

5.

What do the negotiations are really about?

Who will we negotiate with?

How to organize and when to hold the talks?

Should we hold the talks in the atmosphere basegavtmership or hard or distant and
professional?

What are our aspirations, how much are we bournithéwbjectives of the negotiations, are
we going to be flexible?
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6. What is the priority: defeating the opponent, sgteening our position or creating
conditions allowing for further cooperation? (Waiki2005).

The envisaged outcome of negotiations is definethloymeasures. These are:

1. LEVEL OF NEGOTIATION ASPIRATIONS - this is a desiteesult we are aiming for. It
is very rare for the negotiator to attain objediive line with their level of aspirations.
However, it does not constitute a failure.

2. CONCESSSION LIMIT - this is the lowest acceptabksult. The limit indicates
alternative objectives, problem solutions, which aasier to accept by the other party. At
the same time, this is the position, which is takgrthe negotiator without the feeling of
failure (Cohen 2005).

According to H. Cohen (2005) preparedness to tigotitions should include finding the best
alternative to negotiated agreement in case weigable to reach one. The author believes that the
person without an alternative, the person who carese, is in a weak position. A well-thought
fallback called BATNA (Best Alternative to Nego&at Agreement), boosts a feeling of self-
confidence, protects against accepting unfavoratnelitions and accepting failure.

CONCLUSIONS

The everyday life, both professional and persofales people with the necessity to solve
various problems, conflicts and disputes. Therefibie necessary to improve our negotiation skills
in order to reach our own goals while maintainimgdg relations with those who are our partners in
negotiations. Understanding of the process, itsrsmustructure and rules of conduct, helps to
succeed in this area. Some of the factors, whidp tw attain the negotiations’ objective, are:
knowledge of negotiation techniques, experiencenaygotiating, knowledge of the partner,
development of other, acceptable solutions, knogdedf a negotiation situation, diligent
completion of the preparation phase and developuaieatallback, the so called BATNA.
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Anna Gawraiska

SEASONALITY OF SOLD PRODUCTION OF FURNITURE IN POLAND
IN THE YEARS 2004-2015

Abstract: The aim of this paper is a statistical verificatiohseasonality phenomenon and
calculation of seasonal factors of sold productadnfurniture in Poland. The work has been
prepared on the basis of monthly data from Cei8talistical Office for the years 2005-2014. The
occurrence of seasonal fluctuations has been detednon the basis of statistical knowledge, using
Kruskal-Wallis test. The increase of sold productiof furniture occurs in March, September,
October and November of each year as a result afoselity. While, in July the value of sold
production of furniture is lower by approximatel§% than the average sub-period, as the result of
seasonality.

Key words: seasonality, sold production of furniture

INTRODUCTION

Many types of production are characterized by Isighsonality. These are the fluctuations of a
certain regularity and repeatability, occurringaluon an annual basis, and also in certain months
and seasons [Guidolin, Guseo 2014, p. 34]. Seasprafl production is a response to clear
fluctuations in market demand caused by externefofa that occur repeatedly during certain
periods. The external factor may cause an incrieaserket demand, for example coal as a source
of fuel in heating periods. Seasonality may alsultefrom periods of availbility of raw materials,
as is the case in processability-food industrysunh situation it is more predictable for a manager
from the point of view of planning needs and resear The more difficult situation occurs when
periods of lower demand does not always occur egyJStaniszewski, Legutko 2010, p. 39].

Each time causes of fluctuations may be differ@hiey are due to natural factors (climatic
variations: summer, winter, rainfalls), administrator legal measures (starting and ending dates of
school year, fiscal year) and cultural, sociakhditional and calendar-related effects that arklesta
in annual timing (e.g., public fixed holidays sumh Christmas, Valentine’s Day) [Guidolin, Guseo
2014, p. 34]. Reasons for this may finally be dusdveral factors at the same time. Seasonality is
primarily associated with periods of notably in@eaor significant decrease in demand
[Staniszewski, Legutko 2010, p. 39].

The high seasonality for product demand has grepact on overall material consumption at
manufacturing process. This is particularly essditi case of materials of long supplier response
time (e.g. leather in the case of upholstery fumei}. If the supplier lead time is greater than the
expected finished goods lead time some on-sitek stbenaterial should be maintained. Therefore
purchasing of such materials only on the basisuofenit sales order requirements is not sufficient
and some sales forecast should be taken into @masion. If enterprise resource planning (ERP)
systems are used for purchasing/production managetimis is controlled by so-called safety stock
or minimum stock parameter. However in common ERResns this parameter is static for each
material and does not consider dynamic change®wfadd. Hence, the awareness of seasonality
and permanent adjustments of safety stock is eabetwt avoid material shortage [QAD
Enterprise...2014, p.45, Smardzewski 2007, p.188o, the knowledge of seasonal fluctuations
and the reasons for their presence enables theepropnagement of the company and accurate
forecasting of the economic phenomenon [Bulut 2Etdnces, Dijk 2005].

2 poznan University of Life Sciences, Departmentimdfice and Accounting, gawronska@up.poznan.pl
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PURPOSE AND METHODOLO-GY OF RESEARCH

The existence of seasonal fluctuations in sold petdn of furniture is commonly known. The
aim of this paper is statistical verification ofgfphenomenon and calculation of seasonal factors o
sold production of furniture in Poland in the yeda®95-2014. Research material consisted of data
from the Statistical Bulletin of the years 2005-80fublished by the Central Statistical Office. The
study analyzed seasonal fluctuations in the sottlystion of furniture in min PLN each month
from January 2005 to December 2014. Obtained tgries composed of 120 units of time.

The occurrence of seasonal fluctuations can berdated based on graphical and statistical
analysis and also beyond statistical knowledgéhefphenomenon. The occurrence of seasonal
fluctuations of sold production of furniture deténed on the basis of statistical knowledge, using
non-parametric test called Kruskal-Wallis test k@nm test). If a given phenomenon there are no
seasonal fluctuations, then the distribution oséhBuctuations should be the same in all peribus.
examining the relevance of seasonal fluctuatiomptetl two hypotheses:

HO: R1: R2:R3: Rﬂ

H;: =aHy

Then, the chi-squared statistic for thd degrees of freedom was calculated [Guo, Zhong,
Zhang, 2013, p. 136; Wysocki i Lira 2005, p. 13Q:]L3

Xz :iii’z—,g(n +1)
nn+1)4& "
where:
d — the number of sub-periods periodicity cycle (1é@nths),
n — the number of seasonal effectgn = 3, f;)
f,— the number of seasonal effects'in sub-periods,
R — the sum of rank iith sub-periods
The calculated chi-square statistic was compardt thie table value of chi-square (19.68)
defined with the probabilityn = 0.05 and degrees of freedom d = 11. In a sdbatwhere the
calculated chi-square statistic was greater tharahle value of chi-square, the null hypothesis wa
rejected (H_O — the sum of ranks for each sub-derire the same) in favor of the alternative
hypothesis (H_1 — the sum of ranks for each sulmgerare different). It means, that the seasonal
fluctuations occurred in studied phenomena.
A description of sold production of furniture inakaperiod was presented by a multiplicative
time-series model [Wysocki i Lira 2005, p. 130-1:31]
yi= f(t)-si(t)-e(t)
where:
y; — the value of the time-serigsat periodt;
f(t) — the function of development trend (trend) afiqukt;
s(t) — the seasonal factors at period, whetel,2 ... dis the number of sub-periods of the
cycle periodicity;
e(t)— the irregular (or sometimes called the residcaipponent.
Decomposition of seasonal fluctuations, based ahiplicative time-series model, included
the following steps [Wysocki i Lira 2005, s. 149015
a) estimate the trend with a smoothing procedure sgatentered 12-term moving averages

5
0506 *+ D Vi + 05016
(%= ).
12
b) eliminate the trend by dividing the value of thed-series by the centered 12-term moving

averagesZ, =Y, /Y,)
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m-1
c) estimate the average of walues for a specific seasorZ;(= 1/ mz Z;,jq for thei'th sub-
j=0
period fluctuations cycle where= 1,2,..., d whereasm is the number of years of study of
seasonality);

13 _
d) calculate the adjustment factoK(= EZ Z)
i=1
e) calculate the seasonal facto (= Z /1K)
The seasonal factors calculated on the basis dfpiicaitive model determine if a percentage of the

feature values observedilth sub-period of cycle (due to seasonality) are lacgesmaller than the
average sub-period (100%).

RESULTS AND DISCUSSION

The value of sold production of furniture subjextdrge fluctuations in each months, in years
2005 to 2014. The growth of sold of furniture was 2005-2007. Since 2008, was noticeable
decrease in sold production due to the generalaumncrisis, which continued until the end of
2010. In particular, low values of sold productiareach months - below the average value - were
characteristic for the years 2009 and 2010. SirgEl2the value of sold production of furniture
increased, and 2014 year ended with a sales valomie than 2 400 million PLN in each months
(Fig 1).

1 I e e e T e B G u Lt EEE LR LR L T EE P L et S e A
1 e R e e GRCCETLLEEEL FECEPEPPEEEE EERTPEETEREEEETEETPEY B A
2800

2600 4 -----mmm REE— r-4-----é- ey ey Py L N T —— &
i i i 1 1

| The average Value = 2286.4,
2400 : :

-

2000

million PLN

g — —

1600

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Fig 1. Sold production of furniture in 2005-201i{lion PLN)

Source: Authors’ own elaboration based on: BiuleBatystyczny 2005-2015

Polish furniture industry has a big production ptied and it is one of the wood industries
which contributes the most to the country’s economy2011, the furniture industry accounted for
almost 1% of gross output and gross value addethjézak-Mrozek, Herbe2013, p.116]. In 2014
it reaches the eighth position among all globahiture manufacturers. Ahead from Poland,



14 % Intercathedra 31/1, 2015

starting from the highest position are: China, @A, Italy, Germany, Japan, Brasil and Great
Britain [Wigckowska 2014, p. 96]. In addition, Polish manufestsi have managed to achieve the
export value over 30 billion PLN in 2014 (first tnin the history). Also, employment data indicate
that the Polish furniture industry has recovereanfithe economic crisis. Not only the employment
in the furniture and wood sector has increasedalsat an increase in wages by about 5 percent was
observed in the first quarter of 2015 comparechtodame period of 2014 [Biuletyn informacyjny
OIGPM, 2014-2015].

Based on Kruskal-Wallis test (rank-sum test) it iasnd that the calculated chi-square
statistic has a value of 75.84, and so was gréladerthe table value of chi-square (19.68). Thé nul
hypothesis was rejected (H_O — the sum of rankedoh sub-periods are the same) in favor of the
alternative hypothesis (H_1 — the sum of ranksefiech sub-periods are different). This means, that
the seasonal fluctuations occurred in sold prodactif furniture. A characteristic feature of sold
production of furniture in the analysis of seasiipalas the increase in sales in four months during
the year (March, September, October and Novemibeg.volume growth of sales was particularly
strong in the autumn of each years, when for exarmplOctober there was a seasonal increase in
sales of approximately 13% compared to the avesabeperiod [Fig. 2].

15,00% -ttt m oo oooooooooooooooooooooooooooooooe 1312% T
10,00% - === oo - --garn----- -
5,00% - .-

0,00%

b | 123 124%
5,00% - lmmmeeeo----353%- - oS

-10,00% f------=-==mmmmmmm e

B 0 £ 157> A

M Seasonal factors (%)

Fig. 2. Seasonal factors for sold production offre in 2005-2014 (%)

Source: Authors’ own elaboration.

The increase in sold production of furniture inuamh can be explained by the fact, that in this
period people are staying at home more often anc rattention is paid to house’s equipment. At
that time, developers also finish the constructibnew houses, which is of course an impact on the
furniture market. It is also the time to start #uhool year and furnishing of children rooms. la th
autumn, the new collections of interior design @s® introduced, but recently an increased interest
in furniture can be observed also in early sprititj [

The sold production of furniture was lower in tle@maining eight months than the average
sub-period, as the effect of seasonality. The &twalue of sold production of furniture was inydul
each analyzed year - a decrease of approximatétycinpared to the average sub-period [Fig. 2].
This situation is related to the holiday period,ewhthe most money’s consumers is spent on
vacation.
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Source: Authors’ own elaboration.

Figure 3 compares the value of sold productionuafifure in the months of July and October
in the years 2005-2004. These are the months ichwthe effect of the seasonality of sold
production of furniture was the lowest (July) ahd highest (October) than the average sub-period.
Differences in the sold production of furniture Wween the best and the worst sales period
associated with the seasonality characterized ¢y Wolatility (v = 34.3%). The smallest difference
between the highest and lowest value of sold pricsluof furniture associated with the seasonality
phenomenon occurred in 2008 (about 277 million BLWhich may be related to the general
economic crisis. In turn, the biggest differenegween the volume of sold production of furniture
in July and October occurred in 2014, which in tigrrelated to high values of sold production
during the period (very much above average).

RECAPITULATIONS

Based on Kruskal-Wallis test (rank-sum test) it wasnd that the seasonal fluctuations
occurred in sold production of furniture in Polaimd 2005-2014. A characteristic feature of
seasonality was the increase in sales in four nsodthing the year (March, September, October
and November) and decrease in the remaining eigithme compared to the average sub-period.
The lowest value of sold production of furnituresaia July each analyzed year (a decrease of
approximately 14% compared to the average sub-geriout the highest value in October (a
increase of approximately 13% compared to the geesab-period).
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Zbigniew Gota®

THE ECONOMIC AND FINANCIAL SITUATION OF THE WOOD INDUSTRY
IN POLAND IN THE YEARS 2006-2013

Abstract: The primary aim of this study was to assess chaimgéhe economic and financial
status of the wood industry in Poland in the pend@006-2013. This evaluation focused on basic
economic and financial factors describing changethé wood industry in terms of revenue, costs,
financial results, sale prices, export activitycleange rates, liquidity, debt, cost efficiency and
resource productivity as well as profitability. Tbenducted analysis showed that after a deep crisis
in the wood sector in 2008 the financial situatiomproved markedly in the next years. The
advantageous course of changes was connectedofir with increased income and reduced
general expenses, resulting in a considerable aserén yields from sales as well as returns on
assets and equity. Generally, no significant changere observed in the case of other areas and
criteria applied in the evaluation of financialreiéng in the wood sector, i.e. liquidity, indebteda
and efficiency. However, a characteristic featufethe analyzed period was connected with a
considerable increase in labor efficiency. In tlearg 2006-2013 labor efficiency in the timber
industry increased in actual terms by as much gsoap 50%, which to a considerable degree
determined the reduction of unit costs and theeiase in profitability.

Key words: wood industry, economic and financial situatioala®d

INTRODUCTION

Socio-political changes initiated in the later 1398nd Poland’s accession to the European
Union in 2004 had a great impact on the directibsstouctural changes in the national economy.
These transformations triggered processes of [mat&in, consolidation and concentration, further
increasing in their dynamics with the accessionth® EU and intensification of globalization
processes. Moreover, the Polish economy was caefiiowith foreign markets, mainly the EU,
leading to changes in price relationships, consumesferences and enforcement of legal
regulations. These processes affected all se¢tmisiding the timber industry, an important sector
of Polish economy.

The primary aim of the presented paper is to agbeseconomic and financial standing of the
wood industry in Poland in the period of 2006-2018e structure of the paper is composed of the
introduction, followed by a presentation of methlogical aspects and a characteristic of source
materials. The next part comprises results of e@nadistudies, i.e. variation in the economic and
financial standing in the years of analysis. Th& fgrt presents conclusions summing up the results
of conducted analyses.

SOURCE MATERIALS AND RESEARCH METHODS

The analysis of financial standing of the timbedustry is based on statistical data from the
Central Statistical Office of Poland for the yed06-2013 concerning enterprises from the sector
of wood production and wood-based and cork prochartufacture (except for furniture), straw and
wicker weaving; section 16 of processing indusByignsowe.... 2015]. The used data concern
entities keeping account books or revenue and cegtsters for tax purposes, with the number of
employees of min. 10 at the end of a given calegdar.

The assessment of the financial standing of woddstry used basic indicators describing the
economic and financial situation in the wood secidre starting point for the analysis was to
present basic characteristics of the wood seatotuding changes in the number of enterprises,

SPoznai University of Life Sciences, Department of Ecomsnaif A-gribusiness Enterprises, Wojska Polskigg@& 60-
627 Pozna, Poland; tel.: +48 61 848 71 23; e-mail addressygzekg@up.poznan.pl
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changes in revenue, costs and financial resulesstiale of bankruptcy among these enterprises,
changes in the concentration of production, chaimgesices for sold production as well as changes
in the volume and structure of exports. In turre econd step of analysis presents the levels and
changes in conventional measures evaluating tlaadial situation of the wood sector in the years
2006-2013 in the form of basic indexes of liquiditebt, management efficiency and profitability
[Sierpinska and Jachna 2004, Siéigka and Wdzki 2001, Waéniewski and Skoczylas 1998].
Moreover, in order to illustrate trends in changéthin the investigated criteria evaluating the
financial situation in the wood sector several gyredl criteria were presented in the form of tables
and graphs.

BASIC ECONOMIC AND FINANCIAL CHARACTERISTICS OF THE WOOD SECTOR
IN THE YEARS 2006-2013

The primary indicator of potential of any sectoreiconomy is connected with the number of
entities operating within this sector and their a@fy to generate revenue and positive financial
results. When analyzing data given in table 1 ityrha observed that after 2008 the number of
enterprises in the wood sector decreased systeiatigvhile in 2008 the sector comprised 838
enterprises, in 2013 their number decreased to i7/&0by over 8%. Changes in the number of
entities operating in the wood sector to a considler degree were related with the considerably
intensified phenomenon of bankruptcy among thesergrnses. Presented data (tab.1) showed that
after 2008 as many as 102 entities in the woodseare declared to be bankrupt.

Table 1. Revenues, costs, financial results, hat&res and price index in Polish wood industry in

2006-2013
Cost of '
wuper fom | AN | 0055 | Nl | enoswin| numper | nden
Years | of @l ) omtotal | result | result net of of sold
entities | CUVItY | "o ity profit | pankruptcieg Production
min PLZ % %
2006 785 17556,3  16558,2 999,1 854,1 79,2 9 100,3
2007 81§ 21040,8 19365,2f 1680,0f 1452,8 84,8 21 105,3
2008 838 20627,7] 20232,0 393,5 288,8 70,6 11 97,9
2009 811 18465,5 18004,3 464,5 381,9 72,5 21 98,5
2010 787 20444,8  19867,2 577,7 434,2 77,1 23 100,0
2011 786 22411,6)1 21589,7 824,4 675,5 80,3 22 107,5
2012 784  23510,3 22663,5 848,4 748,5 75,6 11 102,4
2013 770 24909,60 23642,4 12739 1082,1 78,4 25 100,9
X 797 18007,1) 17285,0 723,5 604,5 77,3 17,8 101,6
V (%) 2,6 39,1 39,2 64,4 68,0 54 33,5 31

Source: own calculations based on CSO
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Figure 1. Revenues, costs and net financial iegulPolish wood industry in 2006-2013 (thous.
PLN z})

Source: own calculations based on CSO

Despite the considerable reduction in the numbembérprises the wood sector revenue from
this activity increased dynamically. In the yea@9@-2013 nominal revenue from overall activity
increased on average by approx. 5% annually, whi2013 — in relation to 2006 — they were by
almost 42% higher. As it results from data presgimeTable 1, the increase in revenue in the wood
sector was observed at a much slower rate of clsangerices of sold production, which generally
means that the actual capacity to generate incoeredsed in this sector. Thus disregarding the
slump in revenue and dropping prices in the peddd®008-2009 it may be observed that the
average annual nominal increase in revenue in ¢aesy2006-2013 by approx. 5% corresponded to
the average annual increase in prices of sold ptamu of approx. 1.7%. Differences in the
dynamics of changes in these parameters on the hamel show a definite increase in
competitiveness of this sector as a result of eirgy quantities of manufactured products on the
market, while on the other hand they indicate aitéith potential to control revenue using an
increase in prices.

A very important factor determining the capacitygenerate revenue and positive financial
results in the wood sector is related with theaféd foreign trade and variability of exchangeesat
In the wood sector export sales play a very impurtale, as indicated both by the number of
exporting enterprises and the share of revenue #gports in total revenue. It results from data
contained in Table 2 that in the wood sector indhalyzed period approx. 500 entities, i.e. over
60% all enterprises, were involved in exports ajducts, goods and materials and revenue from
exports in the years 2006-2013 accounted for ali®d%t total revenue. It should be stressed here
that at a certain variability in time (mainly inetlyears 2008 and 2009) the value of revenue from
exports increased in the investigated period frpprax. 7 billion in 2006 to over 9 billion zfoty in
2013, i.e. by over 30%, while this increase wasrmmied by the weakening of the national currency.
However, we need to remember that the nominal dicgwf the increase in the revenue from
exports was markedly greater than that of the as@en Euro exchange rates [Archiwum.... 2015].
Average annual revenue from exports of productedgaand materials increased by almost 4%,
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while the exchange rate of the Euro (zloty/eurojlis. This means that next to the direction of
changes in exchange rates, advantageous for expa@titerprises, first of all competitiveness of
enterprises from the wood sector on foreign marketeased.

Table 2. Level and structure of export sale in$tolwood industry in 2006-2013

revenues from export sale revenues from export sale average
of products, goods p exchange
: of products
and materials rate
Year
. 0 . . 0
number in % share in number in _ % share PLZ/E
of entities min revenues fron of min in revenues
PLZ total sale entities PLZ from total sale

2006 542 6903,5 41,2 530 6565,9 39,2 3,89
2007 510 7683,2 37,7 497 7353,1 36,0 3,78
2008 490 6650,7 33,6 483 6360,7 32,2 3,51
2009 499 6498,1 36,3 487 6293,0 35,2 4,33
2010 493 74211 37,5 485 7041,8 35,6 3,99
2011 494 7912,1 36,4 486 7584,7 34,9 4,12
2012 495 7891,3 34,6 486 7521,4 33,0 4,18
2013 498 9070,2 37,3 492 8613,3 35,4 4,20

T 503 7503,8 36,8 493 7166,7 35,2 4,00

\%

(%) 3,2 10,4 5,8 2,9 10,1 5,6 6,2

Source: own calculations based on CSO

THE LEVEL AND TRENDS OF CHANGES IN BASIC INDEXES OF FINANCIAL
STANDING IN THE WOOD SECTOR

The assessment of the level and trends of changée financial standing of the wood
sector was based on the application of basic liguiddexes informing on the capacity to settle
current liabilities and efficiency of working caglitmanagement, debt ratios informing on the level
of indebtedness and debt security on assets, egftigi indexes presenting the capacity to control
costs and the efficiency of use of financial resesras well as profitability indexes informing on
the capacity to generate profits [Bednarski 199¢rgiska and Jachna 2004; Sigigka and
Wedzki 2001].

The level and directions of changes in the bas@asure of liquidity, i.e. the current
liquidity index, clearly indicate a high, stablepeaity to regulate current liabilities with liquid
assets, consistently with the recommendationsethiory of finances [Bieniasz and Gog014].

In the analyzed period the current liquidity inde#t within the narrow range of 1.34 — 1.59, which
means that on average in the sector current ligsilivere secured in 134-159% by current assets.
In turn, in the analyzed period the levels of thék ratio, which in all the years was below 1 .8
0.98), were relatively less advantageous and asdhge time they were markedly lower than those
of the current ratio. Thus, from the point of vieWthe volume of normative liquidity in the wood
sector measured by the quick ratio is low [Sigska and Jachna 2004]; however, due to its stability
(V=7.16%) it may be stated to be a characterigtell for this sector. Still this also means that in
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the modification of liquidity in wood sector enteiges an important role is played by inventory,
which management efficiency defined by the inventoycle did not present a definite trend. It
results from data given in Table 3 that this cywigs increasing up to 2008, while from 2009 it
showed a weak downward trend. However, generallgr dhe entire investigated period the
inventory cycle was long, amounting to almost 5@sjavhich indicates that on average in the wood
sector inventory was recreated in the cycle exeeetli5 months.

An important determinant of liquidity in enterprisés connected with the policy of book
credit, reflected in the time of receivables recg\@ednarski 1997, Sierfiska and Jachna 2004].
In the years 2006-2013 the average time of ligbgittlement in the wood sector was 55.5 days,
which indicates that receivables were recoveretliwi long cycle of approx. 2 months. Moreover,
in this area of liquidity policy no definite charsggkave been observed. The length of the receivables
cycle ranged in that period within a narrow anditieely stable (V=10.75%) interval of 48 - 62
days, with no marked trend observed. From the pofnview of liquidity assessment it is a
disadvantageous situation, particularly if we cdasithe time of settlement of trade creditors, i.e.
trade payables. As it results from data presentethble 3, the mean length of the liabilities cycle
in the wood sector in 2006-2013 was approx. 37 .delys length of the liabilities cycle was thus by
approx. 34% shorter than that of the receivablese¢yhich results clearly in an increased risk to
liquidity. From the point of view of liquidity theycle of liabilities settlement should be extended,
as it provides a longer period of cash availabteotber purposes, mainly operations. In the case of
the wood sector it is of particular importance tlu¢he liberal policy of receivables management.

Table 3. Liquidity ratios in Polish wood industry2006-2013

Working Inventory | Receivableg Trade Cash.

Current Quick . payables | conversion
: : capital cycle cycle cycle

ratio ratio (days) (days) (days) cycle cycle

y y y (days) (days)
2006 1,53 0,98 42,2 43,4 55,2 37,2 61,3
2007 1,59 0,94 42,9 47,4 48,0 31,0 64,5
2008 1,36 0,78 32,8 53,3 48,7 36,9 65,1
2009 1,34 0,85 35,7 51,5 62,1 39,4 74,2
2010 1,45 0,94 41,2 47,1 58,8 40,3| 65,6
2011 1,44 0,88 41,8 52,8 60,7 41,4 72,1
2012 1,49 0,95 45,2 49,4 62,5 35,7| 76,3
2013 1,38 0,85 32,1 44.4 48,2 31,7 61,0
X 1,45 0,90 39,2 48,6 55,5 36,7| 674
V (%) 5,59 7,16 11,81 7,17 10,75 9,68/ 8,16

Source: own calculations based on CSO

The cash conversion cycle is the resultant of thlecips of inventory, receivables and trade
payables. This measure is considered to be onbeobést criteria in the assessment of liquidity,
informative of the period which passes from the rantrof withdrawal of cash for the settlement of
liabilities to the moment of inflow of cash fromltExted receivables [Sienmka and Jachna 2004].
In terms of assessment of liquidity the cash cosivarcycle should be the shortest possible, since
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the rapid return of cash allocated to activity nsakeossible to re-use it for operations. In theec

of the wood sector, mainly as a result of the laygle of receivables and the short cycle of
liabilities, the cash conversion cycle over theirendnalyzed period was long. In the years 2006-
2013 the length of this cycle ranged from 61 tod@¥s, which means that on average in the wood
sector invested financial resources returned teettierprises in the form of cash in a cycle of 2-2.
months. Moreover, the length of the cash conversipcle varied little (V=8.16%) and as a
consequence did not show a definite direction aihges. This means that the efficiency of working
capital management in the wood sector did not ingio the investigated period.
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Figure 2. Current, quick and cash liquidity ratio$olish wood industry in 2006-2013

Source: own calculations based on CSO

The next area in the assessment of the financiat&n in the wood sector is connected with
the level of indebtedness (tab. 4), which in cattri@ liquidity makes it possible to evaluate
enterprises in terms of total debt and long-termt delated with investment and modernization
processes [Bednarski 1997, Siégkia and Jachna 2004]. The primary criterion of sssent used
in this case is the overall debt ratio, defining 8hare of total liabilities in financing of assets
enterprises. According to standards this index khéall within the range of 57-67%, since this
range indicates a balance between borrowed cagitdl equity capital. When analyzing data
contained in Table 4 it may be clearly stated thatproblem of imbalance between borrowed and
equity capitals does not exist in the wood sedtoall the investigated years the overall debtorati
was below 67% and did not go below 53% (2008). G®lyesimilar conclusions may be drawn
from the analysis of the equity debt ratio measurgdhe ratio of total liabilities to equity cagdita
From the point of view of financial security thiatio should be approx. 1:1, since it also defines
balance between capitals; moreover, it is freqyemttiopted by banks as a criterion of
creditworthiness when granting investment loanghinwood sector the level of equity debt in the
investigated years was close to optimal (0.78-1.kR¥yiew of average values we may thus talk of
capital equilibrium and positive creditworthinegghee timber industry.

The good financial situation in the wood sectoalso shown by the level of long-term debt
ratio, which in the years 2006-2013 ranged fron926.41%. In terms of this range the wood sector
is a sector with a low debt ratio, since only thesgerprises, in which the level of this index
exceeds 100%, are considered to be seriously in Melseover, as it results from data presented in
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Table 4, the long-term debt ratio decreased in 20130.9%. Such a strong reduction of the long-
term debt ratio to equity capital clearly shows Btreasingly conservative character of
development strategy in the sector, which whileuodug liquidity risk, at the same time limits an

increase in profitability of equity capital as su# of the decreasing effect of capital leverage.

Table 4. Debt ratios in Polish wood industry in @#D13

Years Total labilities/ Total labilities/ Long-term labilities/
total assets (%) equity equity (%)
2006 44,0 0,78 245
2007 45,6 0,84 27,9
2008 53,0 1,12 41,0
2009 51,5 1,06 37,6
2010 50,9 1,03 38,0
2011 52,0 1,08 38,0
2012 50,2 1,01 33,2
2013 44.4 0,79 20,9
X 48,9 0,96 32,7
V (%) 7,0 13,3 21,1
Source: own calculations based on CSO
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Figure 3. Debt ratios in Polish wood industry ir08e2013

Source: own calculations based on CSO

When assessing effectiveness of wood sector eigespftab. 5) the used indexes were based
on manufacturing costs, turnover ratios and woddoproductivity index [Bednarski 1997,
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Sierpiiska and Jachna 2004]. The former, i.e. the cogxindver the entire analyzed period was
high exceeding 90%, which clearly indicates low fipability of sales. Moreover, it may be
observed that progress in the reduction of costglation to revenue from sales is very limited in
the wood sector. Except for the years 2006-200&nvihis index was relatively lower (92-94%), in
most other years it exceeded 96%. From the poiniesf of this efficiency measure the result of
the evaluation of the wood sector is negative asressequence of both high costs and very poor
potential to reduce costs in relation to generag¢ednue.

In contrast, changes in efficiency of the wood @ectlated with the utilization of assets and
human resources are markedly more advantageous5{talm view of total assets turnover, fixed
asset turnover and current asset turnover we magred that while up to 2009 they were
decreasing, starting from 2010 turnover in all agsgegories was increasing considerably and
systematically. The increase in asset turnovetestan 2009 indicates an increase in efficiency of
utilization of assets and thus an increasing pitetd reduce unit production costs. Rather similar
conclusions may be drawn from the analysis of charig workforce productivity in the timber
industry. In the years 2006-2013 nominal workfopreductivity increased from 217.3 thousand
zlotys to 364.9 thousand ziotys, i.e. by 68%. kd®to be stressed that the increase in workforce
productivity resulted to a limited degree from cgas in sales prices, which generally increased at a
very low pace. Assuming the index of changes iessakices as a workforce productivity deflator
(tab. 1) it may be estimated that in reality workf® productivity increased in the wood sector by
approx. 48%.

Table 5. Costs and activity ratios in Polish woedustry in 2006-2013

. Cpst level Total Fixed Current prlc;(?l?(c:)tlij\:ity
Years |nd|cat9r. from assets assets turnover assets (thous. PLN zl/
total activity (%) turnover turnover employess)
2006 94,3 1,18 2,01 2,85 217,3
2007 92,0 1,23 2,05 3,07 2444
2008 98,1 1,08 1,77 2,80 252,8
2009 97,5 0,97 1,58 2,54 253,9
2010 97,2 1,05 1,74 2,65 274,0
2011 96,3 1,09 1,89 2,58 320,7
2012 96,4 1,11 1,94 2,58 348,9
2013 95,9 1,21 2,01 3,06 364,9
x 96,0 1,10 1,90 2,70 272,7
V (%) 2,1 7,0 8,3 6,5 15,7

Source: own calculations based on CSO
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Figure 4. Turnover ratios in Polish wood industn2006-2013

Source: own calculations based on CSO

The last adopted criterion in the assessment ainfiral standing in the wood sector is
profitability, informing on the capacity to genexaprofits in relation to generated revenue and
allocated assets and equity capital [Bednarski 198&rpiiska and Jachna 2004]. It results from
data presented in Table 6 that in the wood sectmnaiderable number of enterprises in the years
2006-2013 did not yield positive financial resul$hile in individual years the scale of this
phenomenon varied, on average in the investigageibg as many as 23% enterprises were not
capable to generate profits. The negative implceti of these statistics are additionally
strengthened by marginal changes in the percerdégmn-profitable enterprises (V=5.4%) and
their continuously high percentage in 2013 (23%).

The considerable number of non-profitable enteggrigsults in the generally low profitability
of this sector and high variability of profitabyliindexes (V=48-55%). Apart from the short period
of 2006-2007, when non-profitable companies wetatikely least numerous, in the other years
profitability of sales and return on assets andrrebn equity were low. Particularly low indexes of
profitability were recorded in the wood sector @08, i.e. the year in which the global financial
crisis started and economies of most countriegethtdne slump period. In the investigated year the
mean profitability of sales and assets did not edc2%, while return on equity at 3.4% was lower
than the level of inflation (4.2%). After 2008 tlod sector systematically improved financial
results, whereas at the end of the analyzed p€2idt3) the basic profitability indexes were slightl
lower than in 2006. The advantageous direction lefinges and high growth dynamics for
profitability of sales, assets and equity still yide the basis for the return of the wood sector to
high profitability. In terms of the most importactiterion of profitability, i.e. return on equityt,
will be possible first of all through an increasepirofitability of sales and to a lesser degreeugh
an increase in asset turnover or an increase iitatdpverage [Gota 2014]. Forecasts in this
respect are generally optimistic [Wyniki ... 2015].
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Table 6. Profitability ratios in Polish wood indrysin 2006-2013

Percent of tuGrrrlcc))?/Zr Net turnover
entities vylth net profitability profltqblllty Return Return
Years profit ratio ratio on assets (%) on equity (%)
(%) %) (%)
%
2006 79,2 57 4,9 6,0 10,7
2007 84,8 8,0 6,9 8.8 16,1
2008 70,6 1,9 1,4 1,6 3,4
2009 72,5 2,5 2,1 2,1 4,3
2010 77,1 2,8 2,1 2,3 4,7
2011 80,3 3,7 3,0 3,4 7,1
2012 75,6 3,6 3,2 3,6 7,3
2013 78,4 51 4,3 5,4 9,7
X 77,3 4,2 3,5 4,2 7,9
V (%) 5,4 45,1 48,4 54,9 49,5

In the first half of 2014 the rate of increase @vanue was markedly greater than the rate of
cost increase, as a consequence of which the mdek idecreased to 93%, while profitability of
sales in the wood sector increased to 6%. Changésese parameters, at a stable level of asset
turnover and capital leverage, justify forecastsedfirn on equity in the wood sector for the entire

Source: own calculations based on CSO

2014 at approx. 12%, which means a return to higinemic and financial efficiency.
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Figure 5. Profitability ratios in Polish wood indsin 2006-2013

Source: own calculations based on CSO
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CONCLUDING REMARKS

It results from this analysis that after a deepngin the wood sector in 2008 in the next years
its financial situation improved markedly. The adtzgeous direction of changes resulted first of all
from the increase in revenue and reduced operatists, leading to the marked increase in sales
profitability as well as return on assets and reton equity. In the other areas and criteria fer th
assessment of the financial situation in the waoatias, i.e. liquidity, indebtedness and efficiency,
no marked changes were observed. In the investigegeod the wood sector showed a safe level of
liquidity, a low level of indebtedness and a stad@set productivity. A characteristic feature @ th
analyzed period was connected with a considerablease in workforce productivity. In the years
2006-2013 workforce productivity in the wood sedtareased in real terms by as much as approx.
50%, which to a large extent determined a reducifaimit costs and an increase of profitability.
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Monika Jaworskd

DYNAMICS OF DEMOGRAPHIC DEVELOPMENT OF RURAL AREAS OF
MALOPOLSKIE VOIVODSHIP

Abstract: The paper presents the analysis of the dynamigsoptilation of rural areas in
Matopolskie voivodship. The aim of the paper isestimate demographical changes within the
period of 2004 — 2011 and determine the forecassibsequent years. The forecasting procedure is
based on the method of exploration of trends. Tdygep also focuses on demographical processes
by contrasting the countryside population and papulation.

Key words: rural population, trend, forecast

INTRODUCTION

Matopolskie voivodship (according to the Nationa¢érnSus, 31.03.2011) was inhabited by
3337,5 thousand people. This fact settled the wdsikigp on the fourth position in the ranking with
respect to the size of the population after Mazoligs Slaskie and Wielkoposkie voivodship. At
the same time one can notice that this populatirstitutes 8,7% of the total number of people in
the country.

In the cities of Matopolska there were 1641 thodspeaople (7% of city population in Poland
and the fifth position afteSlaskie, Mazowieckie, Dolndaskie and Wielkopolskie voivodships).
Rural areas were inhabited by 1696,5 thousand peapghich constituted 11,2% of the total
population of rural areas in Poland. This placee thoivodship on second position after
Mazowieckie voivodship in the ranking with resptxthe size of rural population.

Since last National Census (2002) Malopolska pdjmriahas increased by 105,1 thousand
people, that is 3.3%. It was the second — afterdPskie voivodship (4,4%) rate of increase of the
number of people. Over this period the number afpiesin the whole country increased only by
0,7% on average. The increase of the number oflpemmcerned both cities and rural areas in
Matoopolska. In case of cities the estimated ireeeaas merely 0,9%, but on average the number
of people inhabiting cities dropped by 0,9%.Thedéase of number of people in case of rural areas
was much more significant — it reached the leved, @86 (3,3% in the whole country). The number
of people in rural areas increased systematicalyegally due to high migration from cities and
positive natural growth.

According to M. Matopolskie voivodship has a veayge number of small farms. On the other
hand, the number of people living from farming bagn constantly decreasing, which is parallel to
processes taking place in the whole country. [BagBsaluch 2011].

Table 1. Population of Matopolskie voivodship witlihe period 0f2004-2011

2004 2011 Dynamics 2004-2011
(in thousand/ (in thousand/ Dynamika 2004-2011
w tysigcach) w tysigcach)
Voivodship in total/ 3244995 3346796 1031t
Wojewodztwo ogbtem
Cities/Miasto 1600037 1641853 102,6
Rural areas/wie 1644958 1704943 103,6

Source: Own calculations

“Department of Statistics and Econometrics, Univgisi Agriculture in Krakow
Al. A. Mickiewicza 21, 31-120 Krakéw, e-mail: rrja@cyf-kr.edu.pl
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MATERIAL AND METHOD

The analysis covered the period of 2004-2011. Tawm drom the Local Statistical Office of
Matopolskie voivodship. The research covered:

v' The estimation of the intensity of changes of therm@menon on the basis of the

Ve
measure of increasé¥- — V+-1} and indices{.‘-'r—z )

v" The determination of the average rate of changehephenomenon computed as a
geometrical average of the indices:

where: Y1 Yz -« V- are the realizations of the variable observetine (=1, 2,...,n;
v Determination of the direction and the rate of e estimation of trends:
Ve = lp =+ ﬂlt+ 'E_.r

where: y; — variable describing the phenomenon in time

t — time variabletEl, 2,..., n;

ag ,o4 — Structural parameters of the model;

& - random element;

v Trend extrapolation — determination of the expeoctatlies of the phenomena uner
investigation with specification of relative errgex post) of prediction.

DEMOGRAPHIC PROCESSES
The intensity of changes of population size

The average rate of changes within the period @422011 in Malopolskie voivodship was
generalny on the same level (Table 1). The mosifsignt increase both in the number of people in
total and the number of people in rural areas tplaikce over the years 2011 and 2010. For the

voivodship in total and for the rural areas it teeat the level of 36702 and 22687 respectively,
which was a litlle more than 1%.

Table 2. Number of people in Malopolskie voivodshimcreases and indices

Total number of Number of people IfiNumber of people in rural
Year/Lata | people/Liczba ludngi | cities/Liczba ludnéci w | areas/Liczba ludrigi na wsi

ogoétem miastach

Increases/| Indices/ Increases/| Indices/ Increases/ | Indices/

Przyrosty | Indeksy Przyrosty | Indeksy Przyrosty | Indeksy
2004
2005 6695 1,0021 -940 0,9994 7635 1,0046
2006 5247 1,0016 -1074 0,9993 6321 1,0038
2007 7356 1,0023 961 1,0006 6395 1,0039
2008 9368 1,0029 -617 0,9996 9985 1,0060
2009 11854 1,0036 8440 1,0053 3414 1,0020
2010 24579 1,0075 21031 1,0131 3548 1,0021
2011 36702 1,0111 14015 1,0086 22687 1,0135

Source: Own calculations
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After the decrease in the number of people in gitieticed At the beginning of the period
under investigation, the highest increase of thealver of people in cities was observed over the
years 2009 and 2010 and reached the level of 21031.

1,040
1,030
1,020
1,010
1,000
0,990
0,980

Total/Ogodtem
/Og Cities/Miasta

Matopolska

Poland/Polska

Rural areas

M Poland/Polska M Matopolska

Figure 1. Rate of changes in the number of pediMadopolskie voivodship on the background of
the whole country within the period of 2004-2011

Source: Own calculations

Trends of demographic development in rural areaslafopolskie voivodship
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500000 |
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Figure 2. Number of people in Matopolskie voivogshiithin tire period of 2004 - 2011

Source: Own calculations
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The development of population of Matopolskie voigbip in the aspect of comparison of rural
areas and cities within the period of 2004 — 2@ldrésented in fig. 2.

Rough analysis of the development of the populatbiatopolskie voivodship shows the
constant increasing trend in case of number of ledopural areas. It has an impact on the forecast
according to which one can expect the increasé@mhumber of people in rural areas up to 2020
and than up to 2035 - the decrease of the sizeraf population down to the present state [Knapik.
Kowalska 2014]. The trend line for the period dundevestigation can be described by the
equation:

y, =7,5902[1 -13567, R’=0,949.

One should notice that over the period of 2004 +12Being under investigation the number of
people increased each year by 0,5% on average.

Table 3. The forecast of number of people in Malskie voivodship and its relative errors (ex

post)
Year/Rok Number of people (In thousands)/Liczba lugrigw tysiacach)
Total/Ogétem Cities/Miasto Rural areas/
Wies

2012 Forecast/Prognoza 3354 1639 1715
Relative error (in percents)/ -0,476 -0,329 -0,617
Wzgledny bkd (procentowy)
Relative quadratic error/ 0,076 0,018 0,064
Wzgledny kwadratowy hid

2013 Forecast/Prognoza 3361 1687 1723
Relative error (in percents)/ -0,293 0,130 -0,63¢
Wzgledny bkd (procentowy)
Relative quadratic error/ 0,029 0,003 0,07(
Wzgledny kwadratowy hid

Source: Own calculations

Trying to answer the question of what kind of fastevere the reason for such systematic
increase of the number of people, the balance wiralagrowth and general balances of migrations
in cities and rural areas were analyzed (fig. 3).

In 2011 the rate of growth in population size diighiecreased. The number of births observed in
his year — 35,5 thousand — was by 1,5 thousandrlowsomparison with the previous year (2010).
Number of deaths (29,7 thousand) was more or lestas to the state in previous years.Still, the
natural growth in the voivodship remained positarel equal to 5,7 thousand people, which placed
the voivodship in the second rank in the whole toyjust after wielkopolskie voivodship.

In comparison to the national average the numlbgpeople in Malopolskie voivodship has a
relatively high level of natural growth. The vali@8 per 1000 inhabitants was much higher than the
corresponding national index, which in the year®26- 2005 was negative, becoming slightly
positive since 2006 and in 2011 reached the val@e34%. In the area of the whole country higher
level of natural growth was observed only in Porkierand Wielkopolskie voivodship.

Higher level of the national growth was the conssge of the higher level of births (10,8%0 — in
the voivodship, 10,2%. — in Poland) and lower levktleaths (9,0%. — in Malopolskie voivodship,
9,8%0 — in Poland).
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—ll— Net migration per 1000 population - Rural areas/Saldo migracji na 1000 mieszkarcéw - wie$

Figure 3. Natural growth coefficients and the baaaof migration of population in cities and rural
areas in Matopolskie voivodship within the peridd2604-2011

Source: Own calculations

High level of births follows from the fact that aegt number of women entered the period of
high fertility which in turn is the consequence pdpulation boom of the eighties. The birth
coefficient that expresses the number of birthsnpenber of women in the age of 15 — 49 remained
low in 2011 reaching the level of 1,345 which wadtke higher than the national average that had
the value of 1,301. The coefficients are far froemwdurable that could assure simple generation
replacement.

In spite of favourable demographic situation in dfmdiskie voivodship, just like in the whole
country systematic decrease of natural growth cbeldbserved up to the year 2003. In the period
of 1995 — 2003 the growth dropped by 64%. Thisdreras apprehended in 2004, the natural
growth then was on the level of 3,8 thousand pedgies was due to low rate of growth of number
of births (by 0,3% more than in previous year) aighificant drop of number of deaths (by 2,6%).
This caused a little drop of natural growth indexcomparison with its value in 2004. In next years
the level of natural growth reached its previousi®aln 2011 this trend changed — number of births
decreased while the number of deaths did not change

Significant differences occurred between rural argad cities, although within last years they
underwent reduction. The main reason for this Wwaspermanent decrease of the number of births
in rural areas and the increase of this coefficiantities. The level of deaths for rural areas was
slightly lower than in cities.

The process that significantly influence the levepopulation of a voivodship are migrations.
Matopolskie voivodship is on the second positiotB¥b) for many years, just after Mazowieckie
voivodship (2,7%o), that is the region of high po&tmigration index. Similar situation can be
observed only in case of Pomorskie, Wielkopolskid ®olnalaskie voivodship, but the value of
this index is lower.

In 2011 there was observed the highest — since 20@0@yration level — 4,3 thousand people
arrived, that is almost twice as much as in 2008mw2,2 thousand people arrived. The migration
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balance for Poland was negative for many yearsim2®06 this trend reached its extreme and the
size of population dropped by 36,1 thousand pedipéchighest level since 1990.

Spatial distribution of migration was very diffeteted. In 11 districts the migration index was
negative (the lowest in Tarnow -4,86%). Positivgraiion index was observed in 11 districts (the
highest in Wielicki district +12,8%).

High migration index is observed in rural areastfa past few years. Intensity of immigration
of population into rural areas was observed mastiuburban zone of Krakow, the highest level of
migration was recorded in communes of Wielicki &mekowski district.

The area of population immigration into rural arems tha agglomeration of Krakow has
widened significantly, mostly towards South Easif blso North. Lower, nevertheless positive
migration index was observed in case of suburbaasaof Tarnow and Nowya&z. In comparison
to previous years it went down significantly. Maatal communes in the neighborhood of cities
also indicated the increase of population immigratiespecially in the west part of the voivodship.
In other parts of rural areas mostly in case ofcafural districts of Northern par of the voivodish
(miechowski and ghrowski district) and mountainous areas (gorliakd dimanowski district) and
also in case of the west part of the voivodshipd@veicki district) one can notice the predomination
of emigration processes [Kowalska 2009].

CONCLUSIONS

The investigation carried out In the paper alldorshe following conclusions:
1. The number of population had been increasing twe whole period of investigation both in
cities and in rural areas
2. Changes of the phenomenon under investigatiome wentinuous, which allowed for
determination of trends
3. Prediction of the variables under discussionicetgs their permanent increase
4. The highest positive migration index was obserire Wielicki district, while the lowest — in
Tarnow
5. In 2011 the increasing trend of natural growthhe voivodship under investigation went down
significantly — the number of births decreased w/hile number of deaths remained on the same
level.
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Woijciech Lis, Marek Tabert, Wiodzimierz Popyk

TECHNOLOGICAL INNOVATIONS IN THE PRODUCTION
OF WOODEN PALLETS

Abstract: A wooden pallet assembly line was evaluated atingrto the Oslo methodology,
which was developed by the OECD and Eurostat. eednables the assembly of EUR-pallets as
well as industrial pallets, coloured pallets andRRR&llets. The technological process of production
of packages is in agreement with required spetifina for standardised products in European and
world recommendation systems: EUR, EPAL and CHERUIRt, process, organisational and
marketing innovations were evaluated.

Key words: wood, innovations, pallets

INTRODUCTION

The technological process of production and assgofbolooden pallets was analysed. The set
of modern machines and appliances in the line gigepossibility to improve and start
manufacturing products with new sizes, better contibn and wider range of colours. The
technical and technological solutions in the limalde high quality and precision of production,
which is necessary in modern processes of mech@misand automation of logistics, transport and
storage.

DESCRIPTION OF PRODUCTS

The innovative assembly line enables the produatioall types of wooden pallets, which are

manufactured and used in Poland and all over thédwice.

1) industrial pallets (English pallets), including heavy-dutpgucts,

2) EUR-pallets, including EPAL pallets,

3) coloured pallets — for companies that specialispaokage rental services, including the
most common blue pallets for CHEP company, the dvéghder in pallet and container
rental servicesGQHEP pallets),

4) PBR products — the global standard for logistiad storage in supermarkeRER pallets).

RESEARCH METHODOLOGY

The analysis of innovativeness was conducted aoaptd the Oslo methodology, which is an
international standard developed by the OECD and4<tat for statistical research on innovations in
industry and the market services sector. Produotgss, organisational and marketing innovations
were evaluated.

EVALUATION OF TECHNOLOGICAL INNOVATIVENESS OF PRODU CTION LINE

The line is equipped with an automatic block feeded adjustable guides with a system of
distribution of blocks by means of graspers. Itegiva possibility to position elements on the
worktop of both identical hydraulic machines, whiate part of the assembly line and which are
equipped with chain conveyors. The automatic bleelder very precisely positions pallet elements
on the carriage of the nailing unit. Between théimgunits is a turntable with graspers and dnive
feeder chains. The turntable gives a possibilityutm the pallet 180 degrees during machining. In
order to extend the range of possibilities eachhimecis supplied with an extension of 7-9 typical
cutting matrixes.

5 Poznai University of Life Sciences, Department of Ecomramid Wood Industry Management, Wojska Polskied238
60-627 Pozné, Poland tel.: + 48 61 848 74 26, fax.: + 48 61 84826
e-mail: wlis@up.poznan.pl, mtabert@up.poznan.phpyx@up.poznan.pl
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The line is equipped with three semi-automatic éedor pallet construction slats, i.e. for:

1) stiffening planks,

2) upper planks (5 trays for different slat sizes),

3) lower planks (3 trays).

The feeder for stiffening and upper planks is ledabefore the first hydraulic nailing unit,
whereas the feeder for lower planks is locatedreettee other hydraulic nailing unit. The trays give
a possibility simultaneously to load slats of diffet sizes and to collect them according to the
current demand.

The line is equipped with combined machines for:

1) corner phasing (machining). It cuts four cornera pfllet at a 45° angle.

2) cutting pallet edges. It is equipped with 6 endsnilvhich ensure different degrees of

finishing and different appearance of pallet edges.

3) stamping pallets with check marks. It has 6 stafopslifferent identity marks required by
clients as well as Polish and foreign regulatiorise right, middle and left block can be
stamped.

Thanks to this combined machine pallet edges amdecgosts are processed much more
precisely. The laborious pallet marking systemighly machined. Automatically marked symbols
are legible and clean.

The line has an automatic nail counting systemrdlaee two independent hydraulic systems
for nailing metal connectors. Hydraulic nailing rhames are considered to be more durable. They
can ensure high-precision nailing for a longer qebrof time. Each nailing machine can work
independently. As a result, nails are preciselyatriinto their positions at different levels of the
pallet.

There are three turntables in the technological lifwo of them turn pallets 180 degrees, one —
90 degrees. It gives a possibility to machine idiks and edges of the means of group transport.

The production line is equipped with a device ftarcking pallets. They are stacked one into
another. It is a great advantage when transpolitih¢er pallets because the size of cargo loaded on
a lorry depends on the stack volume rather thaweight.

ANALYSIS OF PRODUCT QUALITY

The machine enables initial automatic control dfgbajuality. When more than two nails are
driven wrongly, the machine stops working and inferthe operator about the defect. Thanks to
this, defects can be detected and eliminated aaaly stage of production. This prevents further
production of a faulty pallet. It is important besa, as has been empirically proved, in an older
production line which has been used for 7 yearsyary work shift about 30 pallets are disqualified
and rejected due to wrongly driven nails. It causassiderable, measurable loss every month and
year. The implementation of the pallet nailing lumeder analysis considerably limits the number of
faulty products. There will only occasionally beetgive pallets.

TESTING TECHNOLOGICAL INNOVATIVENESS ACCORDING TOT HE OSLO
METHODOLOGY

As far asprocessinnovativeness is concerned, assembly operatiornte pallet nailing line
are automated and mechanised. The line is centalyrolled with a touchscreen control panel.
The machines installed in the line enable remopesiision and control of the production process
in terms of assembling, feeding and finishing. Magbkation definitely increases production
efficiency and effectiveness. The company resouwtaashe used much better.

The purchased set of machines gives a possibititymanufacture new and modernised
products with new sizes and constructional solgtidrhe toleration of semi-finished and finished
products is in agreement with specifications, whare necessary for products standardised in
European and world systems: EUR, EPAL, CHEP and.PBR
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In general, the installation, commissioning and lenpentation of unique machines grouped
into an automated production line gives a posgibith manufacture pallets according to a modern
technology, which is innovative on a national scale

As far asproduct innovativeness is concerned, new products (patletsawdust supports and
disposable industrial pallets assembled from plamite bark on the upper panel) and improved
products (EUR-pallets and technical pallets) araratterised by high quality and precision of
workmanship. The use of sawdust supports in pajiess a possibility to handle waste rationally.
Apart from that, the process of drying pallets v ttimes shorter than drying pallets with
conventional solid wood supporters.

New and improved products are safer, more duraiderasistant to damage. It is particularly
important, especially for licensed EPAL productdjich are systematically audited. The pallet
manufacturer will lose the EPAL licence if the riésaf an audit is negative. In consequence, the
manufacturer will lose the most important clientsd akey contractors, who are particularly
concerned about unchangeable product quality coefirby an independent institution. This is
often decisive to starting or continuing coopenatio

In general, as far as product innovativeness is@med, new and improved pallets are an
innovation on a local and regional scale.

The analysis obrganisational innovativeness reveals that the implementatiorthef new
pallet assembly line leads to significant changethé organisation of labour in the company. There
is increased demand for staff in the enterpriséerAthe installation of the line the company can
accept and complete more tasks. The order exectitive has been reduced considerably. It is
noticeable that the production cycle has been ediuRoundwood is used more effectively.

The marketing innovation undoubtedly results from the fact thfter purchasing the new
pallet assembly line the entrepreneur can manufactli types of wooden pallets which are
produced and used in Poland and all over the wdrlds fact makes the entrepreneur a very
versatile provider of packages for big clients. ®ids manufactured on the modern assembly line
under analysis look much better. Pallet edges andec posts are much more precisely machined.
The mechanised, automated system of placing chekknaa pallets makes them more legible and
aesthetic than traditional checkmarks. Automatesembling, feeding and finishing processes
ensure better use of the company’s human and raktesources. This results in lower costs of
production, which may result in competitive pricefered by the company. This particularly
applies to pallets with sawdust supporters andstrdu pallets with constructions made from bark-
covered planks rather than conventionally usedregedged timber, which is more expensive.

To sum up, the organisational and marketing inriomatare considerable assets and they are
innovative on the company’s scale.

In general, the new pallet assembly line is anmative product, which is definitely new on
the Polish market.

SUMMARY AND CONCLUSIONS
The location of the modern line for assemblingsfivdd products was based on the ambitious
aim of introducing technological innovativeness, creative improvements in methods of wooden
pallet production. The most important results aréoflows:
- manufacturing products (pallets) with new sizes emukstructional solutions,
- increased precision in pallet workmanshift,
- the application of a hydraulic nailing system, whis more durable and guarantees high
precision of connections for a long period of time,
- both nailing units installed in the technologicialel can work independently — connectors
are nailed at different levels and they are prégiskaced,
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- it is possible to initially control the pallet qitgl When more than two metal connectors
are nailed wrongly, the machine stops working aridrims the operator that it is necessary
to handle the problem and eliminate the defectmpity,

- highly automated production process, which is @dgtrcontrolled with a touchscreen
control panel.

The combination of high quality and competitivecerimay cause clients’ widespread interest

in the products.
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Erika Lou¢anov®

INCREASING COMPETITIVENESS OF SMALL AND MEDIUM ENTERPRISE S
THROUGH THE USAGE OF MARKETING COMMUNICATION IN CLUSTERS
OF SERVICES IN SLOVAKIA

Abstract: Despite of the economy globalization and soptaséid global communications
technologies, currently, more attention is paid development of clusters and to marketing
communication of clusters. The aim of this papehés analysis of marketing communication tools
in business clusters of services in Slovakia. Thiknown as the marketing communications mix.
This is charting of the tools of marketing commuaicn forming the basis of a marketing
communications campaign in the cluster of services.

Keywords: cluster, services, marketing communication.

INTRODUCTION

The process of globalization leads us to univezatiin of world economy and, at the same
time, it acts as the process of differentiatiort tteuses its decomposition into smaller economic
units. Territorial expression of differentiation wbrld economy is a process to which it is referred
as regionalism (regionalization). Indivisible paf terms globalization and regionalization iscals
integration. The term integration is not used ordy microeconomic level but also on
microeconomic one, where integration is undersi@®da process of bringing functional units of an
organization closer together, i.e. creation of tetssby binding two or more businesses under one
management unit. Causes might be different, dweltmtary binding in order to improve economic
results as far as the point of coerced bindingtedldo the reason of economic problems. By the
influence of cluster and the process of globalarath Europe, an economic platform for enterprises
is created , that is supported not only by favoleral@mographic and cultural development but also
by stable political situation enabling enterprise®xpand, to establish themselves in new markets
and tosatisfy needs of customers by continual produatation.

Customers' needs are constantly changing, whichused by rising of living standards, higher
life expectancy and demographic growth. It is & tafseach company to replace classical business
activities by sophisticated ones, which would saiwarket (customer) demand in more efficient
way. It is necessary to develop new products, tmduce them to new markets and new target
groups, and it is also necessary for the compatuekad their customers towards repetitive
purchase and by proper communication to strengtheir loyalty towards brands [Loanova,
2013; Lowanova, Zauskova, 2007; Straka, 2013; Triznova, 2d@ita, 2001; Kalamarova, 2013].

The aim of this paper is the anlysis of marketiognmunication tools in business clusters of
services in Slovakia.

LITERATURE

Acceptable Enterprises in clusters have accesgetcial and supportive factors of production.
In fact, the process of modernization is internaljven by competition and well worked — out
cluster demand. When talking about growth of thiges of local forms, there is freedom and
significant mobility among clusters and they arbstantially significant all over the world in case
that they avoid stagnation. Local clusters neetbeédfavourable towards enterprises, risk capital,
technology and other resources from all over thddhio order to achieve long — term vitality.

® Department of marketing, trade and world foresffgchnical University in Zvolen, The Faculty of \Wdaciences and
Technologies, T. G. Masaryka 24. 960 53 Zvolerye&l&epublic
loucanova@tuzvo.sk
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New way of thinking about both national and loceb®omies can be represented by clusters.
Clusters, in pursuance of enhancement of compertiéiss, require new roles for companies of many
levels and other shareholders [Porter, 2000].

Among the mentioned levels, there is marketing comopation of clusters within the
framework of 4Ps Marketing Mix, which serves asal tffor marketing management. It contains
advertising, sales promotion, personal selling,liputelations and direct marketing by Figure 1
[Kusé, 2005].

@ | o 4 v v
(2} 0
Advertising 5 Advertising 5
Cluster Sales promotion 'c% Sales promotion 'c% .
Public relationg @ Public relations @ Public
Companies—> Personal selling |5 >| Personal seling 7|5 >
Direct kS Direct 2
marketing S marketing £
2 2
£ £
A A T | A T |

Figure 1. The Marketing communication system

Source: author's view by Kusa, 2005

Martin and Sunley [2003] state that defining of them cluster does not free us from necessity
to explain what is understood under the idea o$telupromotion, moreover, it might be an easier
task than defining a cluster, as it would necetssitgentification of threshold values also withithe
intensities and qualities of collaboration or refat shares of involved companies, other
organizations and some manifestations of clusteromoes.

Contrarily, cluster promotion can be defined aseacf measures, which may occur in any
collection and style of implementation, which aieected towards the optimal interaction features
of a clusters and it is all done by supporting dEweent of specialized and competitive company
structures of a region, without determination ohaete limits with regard to accomplishments
[Raines, 2001].

European Commission [2001] wrote that clusters afaegional networks, which have to
promote themselves in order to appeal to new mesnbercreate assurance together with positive
attitude towards the regional industry and, moteiadly, to build a common identity.
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METHODOLOGY

The methodology is formed on the basis of empirégadlysis of clusters of services also with
cluster assessment of marketing communicationdmetkia.

In these parts of the work, classical methods @ngific heuristics with special emphasis on
description, analysis and synthesis of gained kadgé as well as existing and developing chosen
indicators were used.

The methodology, whose main aim is charting of reing communication tools, should
contain three main steps.

Identification of Slovak clusters of services ie first one.

It is followed by the second step, whose role igdentify marketing communication tools for
every cluster of services. This was achieved bgruitwing knowledge owners, by filling out
guestionnaires by managers of clusters and byifaeation of people having the knowledge. It is
assumed that knowledge owners own the knowledgecitsd with marketing communication.
The idea of the interview was brought up in ordergather different views on marketing
communication related to clusters of services.

After the collection of data its analysis connectedhe usage of marketing communication
tools in Slovak clusters of services is possible.

The final part of analysis consisted of evaluatidrihe ratio of the individual components of
marketing mix that were used within the framewofkmarketing communication of clusters of
services in Slovakia.

Afterwards, based on the information gathered is thay, model solutions for marketing
communication of clusters of services in Slovakid be proposed [author's view Hyoucanova,
2013; Krissak, 2012].

DATA ANALYSIS AND DISCUSION

In monitored period in Slovakia resulted in seversters of services: Cluster of tourism — west
region of Slovakia, Liptov, Orava, Turiec, Balnefusler, 1. country cluster Smolenice, KoSice
Turizmus.

Second stage was identification of key tools mamkgetommunication in each of them. We
then analyzed the information on the use tools afketing communication in these clusters (Table
1).

We then analysed the information on the use toblsnarketing communication in these
clusters.

The cluster promotion mainly builds upon existirmgmtial of regionally concentrated firms
providing services, other organizations and linlsaigethe sectors.

The services cluster uses most of the tools mawgetbmmunication Sale promotion and
Public relations, and then direct marketing and éktlging. Sale promotion for most uses
exhibitions, fairs, seminars and training courseports, social and sporting events, booklets. iPubl
relations for most use advertising articles, firggdort, events and lobbying. In Direct Marketing ar
mainly used web and internet. Every cluster presigmiown logo as advertising.

In general, cluster promotion puts a stronger famusneasures, such as facilitating contacts
between various private and public actors and aiitig collective action, as social events, seminars
and training courses, reports, lobbing, final répeeb, logo etc. by Figure 2.
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Table 1. Using the tool of marketing communicatiorservices clusters in Slovak republic*
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Figure 2. The Marketing communication system tatets of services in Slovakia

Source: author's view

CONCLUSION

Based on acquired knowledge through the intervie, may state that Slovak clusters of
services are using, within their marketing commatian, mostly sales promotions and public
relations and, to a smaller extend, direct marketin advertising it is logo, as an identifier of
concrete cluster of services, which occurs the masSlovakia, observed clusters of services are
successful and, therefore, we suppose that it septs general model of marketing communication
of Slovak clusters of services for their compettability.
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Katarzyna Mydlarz, Edbieta Mikotajczak, Wojciech LiS
| NNOVATION IN THE WOOD SECTOR

Abstract: Information on the favourable forecast concernimgpnemic growth for many
organizations constitute a stimuli for a more radinvestment policy.

The article aims at pointing factors which haveimpact on the level of innovation in the
companies from the wood sector as well as detengittie opportunities and chances which are
open for those being active on the market.

Key words: innovations, development, wood sector,

INTRODUCTION

According to the European Union economic prognfigighe Union, as well as the euro zone
are optimistic this year. It is estimated that Bi¢ member countries will develop at a pace of 1,8%
GDP. Itis 0,2% better than the estimated forecast.

Poland with its 3,3% GDP is among the most rapafyeloping European states. Such fast
growth, supported by the wast domestic demand, shakestrong stimuli for the increase in
companies’ investment levelanyw.biznes.pl

In this situation Polish companies face new chagisn Planning and implementing various
investments is of vital importance in keeping theable position. It has a key role, as the sibuat
in the sector is being judged based on its investrieyel, at the same time, pointing at its role in
the development of the whole economy. For a stammgpany position it is important that it uses its
potential and the effects of its operations.

New opportunities are also opening for the woodmed@ hey mainly concern using innovative
solution, as regards production efficiency, grouedking ideas related to creating and enhancing
products, as well as reducing costs of manufadguririt is not always possible, due to external
factors independent of the company, which makestment decisions more difficult.

WOOD SECTOR IN POLAND

Wood sector in Poland plays an important role fa&r whole economy. The measurement for
its position is the sales volume as well as thellef investment in every single company. Its dffec
is the competition among the companies but alsio tlaee for the needs of the potential clients.

Juxtaposing and comparing different sectors of engngenerating GDP for the state budget
one can easily evaluate their condition. Howevercase of wood sector such comparison and
generalization is not precise because the levatoofipany innovation depends not only on the
financial or managerial but also technological gukses, but mainly the level of row material
processing. It is therefore difficult to compare tfficiency of small companies or sawmills with
large and buoyant companies at a very high levéadinological development. Such collation does
not reflect the real condition of the sector influeng its often inadequate assessment.

Characteristic for the wood sector is its high dispon and diversification in terms of company
size. Within the wood sector apart from small arelimm size and micro companies, which share
amounts to about 90% of all companies operatinthénsector there are also large corporations.
Faced with such strong diversification, both inmierof size and potential it is hard to talk about
increasing innovation level throughout the wholetse

" Poznai University of Life Sciences, Department of Ecomoanid Wood Industry Management, Wojska Polskieg$238
60-627 Pozn#, Poland, kmydlarz@up.poznan.pl, emikolaj@up.pogpiawlis@up.poznan.pl




% Intercathedra 31/1, 2015 45

The higher the degree of processing, the more doaiptl technical, technological and
organizational solutions may be implemented. Tleeefinvestment growth is more visible in
wood-based panels or paper industry than in prinvespd processing where the pace of both
mechanical and technological development is muolwesd. As the resultthe biggest financial
resources are being spent on modernizing and isiag#he level of technical development in large
companies operating based on complex technologicakesses. Those are the companies benefiting
most from all kinds of investments. Due to the rgemeration technologies, the biggest machinery
parks or modern production halls those units ndy émprove production parameters of their
products but also enhance their image and thettiattthey are able to prepare an offer that meets
their clients requirements places them among betlogean, as well as world leadeFo(esight
...201).

The data presented in table 1 suggests that thre sifiavood sector sold production in the
global production within the recent years is &iginificant. It shows the continuous demand for the
products generated by that industry. Wood and wogateducts are still marketable, while their
interesting design and unique quality often makenthunrivalled. Moreover, investment
implemented by companies improves their efficieaag production capacity giving this sector a
still stable position in Polish economy.

Table 1. Wood industry sold production in year92®010, 2011, 2012, 2013.

Items Share of wood industry sold production in globaldarction
[%]

2005 2010 2011 2012 2013
Production of wooden products... 29 2,6 2,5 2,5 2,8
Production of paper and paper 2,4 2,5 2,5 2,5 2,7
products
Production of furniture 3,2 2,6 2,7 2,4 2,6
Total 8,5 7,2 7,7 7,4 8,1

Source: Own elaboration based on: Maty RocznikyStgczny Polski GUS 2012 pages. 353-354; Malty fitocz
Statystyczny Polski GUS 2013: pages 352-353

Wood sector closely cooperates with numerous imigisst Among them there are mainly
forestry which supplies row material for wood intfys constructions — the main recipient of the
products of wood and furniture industry, as welleagsrgy sector — recipient of wood and biomass.
Its recipients are thus industries which are of kewportance for the economy, which further
emphasizes its significance and status.

Due to strong interrelations between those elemeatgperation is crucial. However, the wood
sector is often put in a difficult position. It eéés to row material. Too low supply, which does no
meet the needs of the sector, results in the isergaprices making reaching set targets related to
the optimization of production costs, more difficul

Despite numerous difficulties related mainly to ronaterial supply, wood sector operates very
dynamically. Within the borders of our state thare a few large companies which play a key role,
not just in our domestic economy. Those area mah@yproducers of wood-based panels, plywood
and furniture. They strengthen their position oe tharket, as well as develop their potential
through implementing innovative solutions which anmt only at improving economic efficiency
but also go in line with pro-environment trend bgtthe developed countries of Western Europe.
Therefore, all kinds of rationalizations within theoduction, as well as organization of company
processes are an absolute necessity. Such irgtsaset a line of operations for the companies which
wish to belong to the market leaders, that is tloeg of strategic companies.



46 % Intercathedra 31/1, 2015

Figure 1 shows those wood sector companies whitheas 2011 and 2013 implemented new
or significantly improved products or processes.

The data shows that a significant group of fur@toompanies and the companies specializing
in the production of paper and paperware incurregstment within their products, processes or
both of these categories. The largest group of eomes implementing investments, that is
approximately 39%, belongs to the companies speitiglin the production of paper and articles
made of paper, the lowest share of companies ingénmg investments has been noted in
companies dealing in the production of articles enad wood, cork, straw and wicker. They
constitute about 12% of the companies implemeritingstment in this category. Therefore, based
on the data presented in the figure above it magdpeluded that the biggest share of innovation
was implemented in the group of companies: ,manufaty paper and paper products”, and the
lowest in the group: ,manufacturing products frorood, cork, straw and wicker”, which only
confirms the extremely different level of investrhpossibilities in this sector.
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Figure 1. Wood sector companies which implementd or significantly improved products or
processes..

Source: Own eleboration based on ,Dziatafdonnowacyjna przedabiorstw 2011-2013” GUS.

FACTORS DETERMINING THE DEGREE OF INNOVATION AMONG POLISH WOOD
SECTOR COMPANIES

The basic element determining the level of compiamgstment is the capital. It may be the
capital which the company owns or just the posggibibf possessing it. Most frequently
entrepreneurs use the external capital in a formbasfk loan but there are also other forms of
financing investments for example using Europeaioit/ifiunds. Those are currently programmes
supporting entrepreneurial initiatives such as: r@gpenal Programme Intelligent Development
2014-2020 or Operational Programme Infrastructak Bnvironment 2014-2020. Institution which
is responsible for creating favourable conditioos the development of Polish economy is Polish
Agency for Enterprise Development. Its aim is t@mart innovations and company activities as
well as the promotion of environment friendly formisproduction and consumption. In the recent
years Polish Agency for Enterprise Developmene#ponsible for implementing action from three
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operational programmes: Intelligent DevelopmentoWledge Education and Development as well
as Development of Eastern Poland. Also the sani#utisn organizes trainings for entrepreneurs
enhancing employees qualifications. In this caserethis a possibility of obtaining financing

depending on the type of project (for example foecalized trainings small companies may get
45%, medium-size companies 35%, and large comp&bés of the costs). In terms of other

projects support depends on the size of the comffatys small units may obtain up to 80% of the
investment, medium-size 70%, and large companiés @dvw.parp.gov.pl).

One of the most important programmes supportingvation of Polish companies is “Horizon
2020". It is the largest EU programme financingestific research and innovation. It is an example
of the cooperation between scientific units andigigy. It is the economy based on knowledge that
should play a key role in the improvement in faet®mand plants (www.mg.gov.pl).

An important factor influencing company investmelgcisions are legal regulations being
implemented. The priority of the EU is currentlyvénnment protection and the reduction of
pollution being created also by production plaftserefore, a strong emphasis is being placed on
limiting the emissions of CO2 through increasing tefficiency of production processes or
increasing the efficiency of production machineAmn important element which determines
implementing innovative activities is often comfieti, which stimulates changes and search for
new solutions. For companies undertaking investnaemisions, especially the strategic ones, is
always linked to a substantial risk. Thereforeisitalways preceded by a thorough research and
analyses. Unfortunately, often the fear of loweriagonomic ratios hinders their realization
(Mydlarz, Wieruszewski 2012

All activities are aimed at increasing competitiges based on knowledge. Figure 2 shows the
key factors significantly influencing the level@mpany investment.

' ' N\ N\
CAPITAL LEGAL COMPETITION
\ REGULATIONS )
\ J
e \l/ D \
MARKET A LEVEL OF ( THE NEED FOR
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\ J COMPANY
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Figure 2. Factors determining the level of investhie a company

Source: Own elaboration

Companies implementing innovative solutions havis lof new possibilities and chances.
Increasing the level their innovation companies rfeynch new products at a limited cost and
better usage of raw material. New possibilitiesegitiose companies a chance to enter external
markets due to adjusting the quality of their daticeproducts to the quality of European and
world-wide producers. New markets guarantee sabesedse, and lower costs of production
determine their competitiveness. An important eleime also the fact that innovative companies
may belong to a group of highly recognized and ees, by both fellow producers as well as the
recipients, global market companies.
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CONCLUSIONS

The process of implementing technical and techricébginnovations constitutes an
important aspect of company operations. It deteesiwhether the company will develop or meet
market expectations. All activities within techngyo product or process related innovations, either
directly or indirectly stimulate or boost the deyginent of company innovation. They aim at
modernizing the company and as the result create pessibilities for its market presence.
Therefore, the majority of the projects are implated to meet those expectations and allow Polish
producers, also from the wood sector, to belonthéogroup of the most dynamic and innovative
companies on the market.
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Joanna Prystrorf

INNOVATIVENESS AND COMPETITIVENESS OF BELGIAN ECONOMY

Abstract: Innovativeness is perceived as one of the most iitapodriving forces of economic
condition. The issue concerns both individual ecoicoentities as well as whole economies.
Innovativeness, in fact, brings various positiveults. Innovative activity provides possibility to
introduce new, innovative products or services lo@ tarket, use of more effective and frugal
production methods, etc. Consequently, it providke chance for business development,
introduction on new markets or increased partiggpain the present ones. It may often result in an
increased production or possibility to create nesvknplaces. With regard to economic situation it
may result in an increase of GDP or a decrease@&ihployment rate, which profoundly influences
economic situation. [Prystrom, 2013, p. 82]

The aim of the hereby study is to introduce theeaafrinnovations and present chosen factors
determining innovativeness in constructing competitadvantage, on the basis of Belgian
economy, considered to be one of the most innoeathd competitive in the world.

Key words: innovativeness, competitiveness, Belgian econonsgitutional environment

INTRODUCTION

At the turn of XX and XXI century significant chagg) in functioning of world and national
economies appeared. Basic production factors bedaofeology and knowledge which in the
modern, world economy are of crucial importancelémig term economic development tendencies.
They decide about innovativeness of a particulanemy, that is its modernity, dynamics, socio-
economic development and in result internationatpetitiveness. [Ibidem]

Innovations are perceived as one of the most ilmpbdriving forces of economic condition.
The issue concerns both individual economic estitie well as whole economies. Innovativeness,
in fact, brings various positive results. Innovatigctivity provides possibility to introduce new,
innovative products or services on the market,aisaore effective and frugal production methods,
etc. Consequently, it provides the chance for lassirdevelopment, introduction on new markets or
increased participation in the present ones. It m#ign result in an increased production or
possibility to create new work places. With regereééconomic situation it may result in an increase
of GDP or a decrease of unemployment rate, whidfopndly influences economic situation.
[Prystrom, 2013, p. 82]

The aim of the hereby study is to introduce thesaafrinnovations and present chosen factors
determining innovativeness in constructing competitadvantage, on the basis of Belgian
economy, considered to be one of the most innoathd competitive in the world.

INNOVATIVENESS AND ECONOMIC COMPETITIVENESS

Bearing in mind the significance of innovationsfimctioning of modern economies, it seems
rather difficult to present one, coherent defimitiof the term. In general, one of the most relevant
explanations concerning the issue of innovatioresmséo be conveyed in an approach of the
innovations forerunner J.A. Schumpeter.

In accordance to Schmpeter’'s approach, innovatinean introduction of the new product,
modification of the present one, implementationnefv production method, obtainment od new
sources and possibilities, use of untouched sarizeis and markets or creation of new methods of
business organization. [Schumpeter, 1932, p. 66]

8 Bialystok University of Technology, Faculty of Mgement; j.prystrom@pb.edu.pl
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Moreover, innovations mean opening new markets akige particular processes, products or
services were so far unknown, use of new methodglthg and purchasing, or finally acquirement
and use of new raw materials or semi-finished petglySchumpeter, 1960, p. 104]

Nowadays, innovations seem to be one of the mopbitant driving forces of economic
condition, as well as functioning within them -tenprises.

The effects brought by innovativeness lead to asaeable conclusion that innovations
determine competitive abilities, both of individelonomic entities and whole economies.

In overall, competitiveness may be understood astemt combat between enterprises and
economies so as to acquire greater number of mEEb@ssources, which may facilitate attaining
competitive edge on particular market segmentsieeibn the national and international scale.
Reaching such a leadership requires from the cangpetonomic entities, learning and acquiring
knowledge. [Hunt, 2000, p. 135]

productiveness of 4+  efficiently functioning + efficient activities
outlays organization mechanismsg

entrepreneurship| innovativenes

+ and flexibility + S sompetitiveness of economic entity

Figure 1.Competitiveness determinants of economiitye
Source: Own elaboration on the basis of: BossaW/J.Bigikowski W., Midzynarodowa zdolné konkurencyjna kraju i

przeds¢biorstw. Wyzwania dla Polski na progu XXI wiekukddz Gtéwna Handlowa [Warsaw School of Economics],
Warsaw 2004, p. 38

In order to reach competitiveness, economic eatitieed to prove not only relatively high
productiveness and efficiency but also flexibilitygntrepreneurship and innovativeness.
Competitive entity can render services and progdeds on the world market at lower costs than
competitors and what is more, competitive entityp offer goods perceived as brand, unique and
innovative. That is why, such an entity attains amdhforces competitive edge. [Bossak,
Bienkowski, 2004, p. 96](see figure 1)

Innovations occupy special place among factors itionéhg competitiveness of enterprises.
Innovations not only decide about the pace ancctiimes of economic development but also to a
great extent appoint forms and structure of intitonal cooperation between enterprises. In this
sense, they are factors determining internatiooaipetitiveness of enterprises. [Prystrom, 2012, p.
104]

Taking into consideration the above discussedn@wic entities willing to attain and retain
competitive edge, shall care about high level ofoirativeness. The results of which provide a
chance for finding recipients’ appreciation becauwde high level of global modernity and
competitiveness which seem to be a result of pdingechanges on the market and in their
surroundings. [Sosnowska, tobejko, Klopotek 20011,48]
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Figure 2. Innovativeness and competitiveness abnakteconomy

source: own elaboration.

As it was aforementioned, innovativeness may berapanied by the chance for development
of innovative economic entities, increase and pedcaew productions or introduction on new
(potential customers) markets. It may be followgdckeation of new work places. The more pro-
innovative the enterprises prove to be, the lowemployment rate is in a particular region. That

improves status of population and therefore, peopd®m increase consumption expenses,
simultaneously accelerating economic mechanism.
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Table 1. Elements of the institutional environmsmpporting innovativeness in Belgium — chosen exasp

Institution and range of activities

Policy-making, Consultative & Advisory Bodies The elements of the institutional | Professional Organizations & Associations Research Infrastructures supporting

Support & environment financing supporting innovativeness innovativeness

Services innovativeness

-General -Academia Europaea -Belgian American Educational | -Accord-wallonie ASBL -BEGrid

administration for | -Royal Academy for French Language| Foundation (BAEF) -Advisory Council for Aeronautics Research in| -Belgian Co-ordinated Collections of Micro-
Education and and Literature -Belgian Federal Science Policy | Europe (ACARE) organisms (BCCM)

Research, French | -Royal Belgian Academy for Medicine | Office -AGORIA -Belgian Nuclear Research Centre (SCK-CEN

Speaking
Community
-Belgian Federal
Science Policy
Office

-Brussels Institute
for Research and
Innovation
(INNOVIRIS)
-Departement
Economie,
Wetenschap &
Innovatie
(Economy, Science
and Innovation)
-Wallonia
Research &
Technology Portal
and few others

-Royal Academy of Sciences, Arts and|
Fine Arts of Belgium

-AFCN-FANC (Federal Agency for
Nuclear Control)

-Belgian High Representation for Spacf
Policy

-Bioethic Consultative Committee of
Belgium

-CERBC-RLBHG (Environmental
Council of the Brussels-Capital Region|
-CIDD-ICDO (Interdepartemental
Commission for Sustainable
Development

-(CREf) (Council of Rectors of the
French-Speaking Universities of
Belgium)

-(CIUF) (Interuniversity Council of the
French Community)

-(CWPS) (Walloon Council for Sciencel
Policy) and over 20 others

-Brussels Institute for Research
and Innovation (INNOVIRIS)
-Commission for Educational
Exchange between the USA,
Belgium and Luxembourg
-EUROHORCS (European Unior
Research Organisations Heads
research Councils)

-European Investment Bank (EIB
-European Molecular Biology
Organization (EMBO)
-European Science Foundation
(ESF)

-Fonds National de la Recherche
Scientifique (FNRS)

-Fonds voor Wetenschappelijk
Onderzoek-Viaanderdh(FWO)

-ARSMB. - KVBMG (Royal Association of
Belgian Medical Scientific Societies)
-(PROBIO) Association of Biology Teachers
-Association internationale des professionnels
usagers des bioénergies (ITEBE)
-Professional Association of Librarians and

f Documentalists
-Belgian Association for Documentation (ABD-
BVD)
-Belgian BioElectroMagnetic Group
-Belgian Bioindustries Association (BBA)
-Collective Research Centres Union
-Corps Scientifique des Université Belges
Francophones (CorSciF)
-DSP Valley
-EPE Association
-euroCRIS (European Organisation for
International Research Information)
-EUROHORCSs (European Union Research
Organisations Heads of research Councils) an
over 40 others

-Consortium des Equipements de Calcul Intensif
(CECI)
-Cyclotron Research Centre at Louvain-la-Neu

E(CRC)
-Enabling Grids for E-sciencE (EGEE)
-European Molecular Biology Laboratory
(EMBL)
-European Organization for Nuclear Research
(CERN)
-European Portal on Research Infrastructures
Database
-European Southern Observatory (ESO)
-European Synchrotron Radiation Facility
(ESRF)
-Europeana
-GEANT
-Princess Elisabeth Antarctica
-Réseau francophone des bibliofhes nationales
numériques (RFBNN)

d -Vlaams Supercomputer Centrum (VSC)
-World Digital Library

Source: own elaboration on the basis of: PolicyimgkSupport & Services, http://mww.research.bé/IRd /list.asp?KeylD=606&up=616, 20.10.2014 r. i Gaottative & Advisory Bodies ,
http://mww.research.be/ListURL/list.asp?KeylD=61§8616, 20.10.2014 ; Funding Organisations, httpaiwresearch.be/ListURL/list.asp?KeylD=584&up=616,19.2014 ; Professional Organizations & Associaio
http://Amww.research.be/ListURL/list.asp?KeylD=63@g616, 20.10.2014 ; Research Infrastructure, htmv.research.be/ListURLU/list.asp?KeylD=638&up=626,10.2014

® National Fund for Scientific Research.
10 Fund for Scientific Research — Flanders.
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INNOVATIVENESS OF BELGIAN ECONOMY

Belgium belongs to one of the most developed c@min the world. It seems legitimate to
claim that, in a sense, it is caused by innovatgsnwhich, as it was earlier emphasized, results,
inter alia, in introducing modern socio-economic solutiontammment of greater amount of
recipients, development of innovative economicte#iand necessity to create new work places. It
seems obvious, that the more units show pro-ininaictions, the better socio-economic situation
in the region is.

Innovativeness of national economy is determined vayious factors. One of them is
institutional surrounding, supporting and populiagzpro-innovative activity of domestic economic
entities. In case of creating innovative domestonemy, the significant role is occupied by
financing innovative enterprises, since the lackhefsources is one of the most frequent barners i
undertaking innovative activity among economic tiggi Table 1 presents elements of institutional
surrounding on the territory of Belgium, professibiorganizations and associations, supporting
innovativeness in Belgium, as well as researclagtfuctures. (table 1)

Innovative abilities of domestic economy is alstedmined by the level of financial outlays
for R&D activities. The R&D intensity in Belgium meained close to 2% during the period 2000-
2009, passing from 1.97% of GDP in 2000 to 1.96%DP in 2009, as the result of two opposite
trends. While the R&D intensity of the private sectlecreased from 1.45% to 1.32%, the public
R&D intensity increased from 0.52% to 0.62%. Belgiget an R&D intensity target to be achieved
by 2020 between 2.6% and 3% of GDP. This targatribitious with regard to recent trends but is
within reach given the current structure of theddah economy. Compared to other countries,
Belgium has the potential to increase the R&D isiignin existing sectors, both in the high-tech
and medium high-tech sectors. [Innovation Union @etitiveness .., 2011, p. 1] (table2)

Table 2, Gross Domestic expenditure on R&D in Beigi Luxembourg and the Netherlands 2000-
2012 (% GDP)

2000 2001 2002 2003 2004 2005 2006
Belgium 1,97 2,07 1,94 1,87 1,86 1,83 1,86
Luxembourg 1,65 - - 1,65 1,63 1,56 1,66
Netherlands 1,94 1,93 1,88 1,92 1,93 1,90 1,88

2007 2008 2009 2010 2011 2012 2013
Belgium 1,89 1,97 2,03 2,10 2,21 2,24 -
Luxembourg 1,58 1,66 1,74 1,51 1,43 1,46 -
Netherlands 1,81 1,77 1,82 1,86 2,03 2,16 -

Source: own elaboration on the basis of: OECD.Sta#ets, http://stats.oecd.org/, 14.10.2014.

Table 3. R&D personnel in Belgium, Luxembourg anel Netherlands 2000-2012

2000 2001 2002 2003 2004 2005 2004
Belgium 53 391,406] 55949,10p 52054,36 52256,468 52 882,653 517,097 55713,75
Luxembourg 3662,9 - - 4010 4317,6 4 391,7 4 376|5
Netherlands 91 313 92 904 91548 90 147 95 702 93 599 97 835

2007 2008 2009 2010 2011 2012 2013
Belgium 57 963,29 | 58475,738 59755,895 60074,572 62 884,665 978,783 -
Luxembourg 4 604,5 4651,6 4711,1 4 988 5318 5 634 -
Netherlands 93 788 93 432 87874 100 544 116 326,334 116 666 -

Source: own elaboration on the basis of: OECD.StaHets, http:/stats.oecd.org/, 14.10.2014
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The level of innovativeness is to a great extefindd by means of R&D personnel employed,
frequently being authors of innovative elaborati¢ese table 3). It can be noticed that in case of
Belgian economy, the number of personnel employethose positions exhibited and still exhibits
an increasing trend, despite the decreasing pémbadeen 2002-2004. Ultimately, in comparison
with the year 2000, in 2012 it increased approxatya81%.

Analysing table 3, it can be observed that the remab people employed on R&D positions,
shows an increasing tendency, despite the fluclgiin 2002-2004.

Table 4. The number of patents registered in th€ & EPO in Belgium, Luxembourg and the
Netherlands in 2000-2011

Patent applications field under the PCT*

year 2000 2001 2002 2003 2004 2005 2006
Belgium 806,1 779,1 801,4 839,3 974,2 1019, 1098,3
Luxembourg 56,0 32,6 34,6 28,7 50,4 37,8 51,7
Netherlands 30133 3649,8 3100, 3056, 3212)9 33912 685

year 2007 2008 2009 2010 2011 2012 2013
Belgium 1160,7 1089,6 11440 12544 1239/4 - -
Luxembourg 38,4 55,3 52,3 54,0 69,3 - -
Netherlands 35775 35717 32471 29438 3487\6 - -

Patent applications field to EPG

year 2000 2001 2002 2003 2004 2005 2006
Belgium 1323,5 1227,4 1347,9 1372,2 1545,6 15235 1563,7
Luxembourg 85,7 74,0 64,8 89,7 116,7 100,0 109,9
Netherlands 3502,6 3980,8 3623,3 3588,1 3694,4 3538,1 38271,9

year 2007 2008 2009 2010 2011 2012 2013
Belgium 1589,6 1513,0 1428,2 1497, 1 1078,1 - -
Luxembourg 73,2 97,8 42,2 74,4 47,9 - -
Netherlands 3516,0 3620,8 3578,4 3063,1 2212, - -

Source: own elaboration on the basis of: OECD.StatHets, http://stats.oecd.org/, 14.10.2014

One of the effects of R&D personnel activitieshie patentability, which can be understood as
possessing exclusive rights to use defined solutidhe industrial property security system. Such
solutions include improvement suggestions, invergtiand utility models. [Brzegski, 2001, p. 33-
37] (see table 4)

™ The International Patent System (PCT).
2 The European Patent Office (EPO).
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The Praline

Ferdinand Peeters' and The Contraceptive Pill
Witloof

The World Wide Web

The Internal Combustion Engine

Belgian inventions/—: The Mercator projection

\\: The JPEG conversion

The Saxophone
Asphalt

Roller Skates

Figure 3. The most important Belgian inventionxareples

Source: own elaboration on the basis Bifie 10 Best Belgian Inventions, http://www.xpats/d@-best-belgian-inventions
11.02.2015

Notable are also the Belgian discoveries and ineest which became part of the socio-
economic history and demonstrate the innovatiofitylf the Belgian economy. Examples of the
prominent Belgian inventions shows figure 3.

1. Place and role of Belgium in the world economjTo a great extent elaborated on the basis:
Belgium — economic situatiphttps://brussels.trade.gov.pl/pl/belgium/artideail 642,Belgia_-
_Sytuacja_Gospodarcza.html, 24.11.2014]

Kingdom of Belgium is the federal country, whereethregions function (Flanders, Wallonia,
Brussels — capital) as well as three language sn{&nrench, Netherland and German). Unions
possess highly developed rights in terms of culauré social issues; however; regions dispose of
competences in various fields, i.e. economy, ecan@alitics and promotion of export.

Belgium is a small country but it occupies a spleglace. Belgium is situated at the heart of
Europe. This is a basic observation but the impaeeaof its central geographical location between
the most important countries in Western Europe sdedbe highlighted. At the risk of seeming
paradoxical, Belgium was in a way already playingEaropean” role even before it became
"Belgian”. Just look at the past roles of Bruged Antwerp in international trade, Leuven's role as
a university town and the part Liége played durittge industrial revolution. Belgium
internationally..]

This tradition of openness continues today. Belgianstill a hub for international contacts.
More than 1,000 public and private internationgamisations (international institutions, diplomatic
missions, lobby groups, think tanks, multinationals have set up headquarters or have a
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permanent secretariat in Belgium. Of particularenistthe presence in Belgium, in addition to the
institutions of the European Union, of Supreme Hgmdters Allied Powers Europe (SHAPE), the
headquarters of the North Atlantic Treaty Orgamga{NATO), and the General Secretariat of the
Benelux. [Ibidem]

Belgium belongs to the group of most developed enves in the world. Participation of
services in the creation of national income react®. Belgian service sector is characterized by
expanded system of transport and logistics infuattire (land, rail, harbour — deep sea and
amphibious) and position of Antwerp as an importaatld centre of industrial treatment, foreign
trade and distribution of gems (diamonds), a.mugh diamond stock market. Diamonds are used
for both production of jewellery as well as for irgdrial use.

The most important branches of Belgian industry @nemistry, metallurgy, electromechanical
(including production of vehicles) as well as foadd textile industry. Vast majority of chemist
production is located in Flanders. Huge chemisthustry cluster was created around Antwerp
which constitutes serious ease for import and expbgoods in this city. It is worth adding that
Belgium possesses 8% of shares in the Europeas alatdemists branch and 17% of shares in the
European export of chemical goods.

The most important sectors of Belgian economy sectm 2012 included: public
administration, national defence, education, heatid social care (22,8 %), wholesale trade and
retail trade, transport, services related to accodation and catering (19,9 %) as well as industry
(15,9 %). European Union ].

Table 5. Innovativeness and competitiveness ofiBelgconomy competitiveness compared to
other economies in the Benelux 2010-2014

Innovativeness
rank
2014 2013 2012 2011 2010
Belgium 7 7 # 5 6
Netherlands 6 5 # 7 8
Luxembourg 5 6 # 9 10
Competitiveness
rank
2014/2015* 2013/2014** 2012/2013**% 2011/2012**** 2010/2011*****

Belgium 18 17 17 15 19
Netherlands 8 8 5 7 8
Luxembourg 19 22 22 23 20

# no data available

*GCl 2014/2015 including 144 economies
**GCl 2013/2014 including 148 economies
**GCl 2012/2013 including 144 economies
+xGCl 2011/2012 including 142 economies
*xGCl 2010/2011 including 139 economies

Source: own elaboration on the basis of: Innovatitmon Scoreboard 2014, p. 5,
http://ec.europa.eu/enterprise/policies/innovatfdes/ius/ius-2014_en.pdf, 13.10.2014 r., Innovatitnion Scoreboard
2013, p. 5, http://ec.europa.eu/enterprise/politreovation/files/ius-2013_en.pdf, 13.10.2014 olvation Union
Scoreboard 2011, p. 7, http://ec.europa.eu/enteggpolicies/innovation/files/ius-2011_en.pdf, 132004 , Innovation
Union Scoreboard 2010, p. 4, http://ec.europa.esgegch/innovation-union/pdf/iu-scoreboard-2010_€f.(3.10.2014 ,
Schwab K., The Global Competitiveness Report 200¥5;2Vorld Economic Forum, Geneva 2014, pp. 13;126, 288-

289; Schwab K., The Global Competitiveness Refid®22011, World Economic Forum, Geneva 2011, p. 15.



% Intercathedra 31/1, 2015 57

Belgium is a country of an economy widely open ifaiernational cooperation and foreign
exchange. Therefore, Belgium depends on the dymaafievorld trade and situation on the world
markets,inter alia, market of energetic raw materials. Beneficial graphical location, expanded
logistic and transport infrastructure (rail andadd and harbour (harbours in Antwerp and
Zeebrugge), functioning on the territory of the wtvy broadband of distribution centres of
international concerns, allow Belgium to sustaie hosition of the world important points of
international trade flow. The harbour in Antwerppaced on the " position in Europe (after
Rotterdam) and 4th in the world in terms of trahgient value. Major export markets for Belgian
economy are the following: Germany, France, Hollaamd in case of import — Holland, Germany
and France. [Ibidem]

Export generates approximately ¥ of Belgian GDPmiDant positions in the Belgian export
are: chemical products, electro technical machiaed facilities, mechanical vehicles, plastic
products, mineral products, metal works, food poisiand gems. Belgium export approximately
70% of produced chemical products; in 2009 thosedgaonstituted the number of 27% of joint
Belgian export. Major positions in Belgian imporeachemical products, electronic machines and
facilities, mineral products, mechanical vehiclegtal works, plastics and gems.

Belgium remains to be an open country for foreigvestors. Attractiveness of Belgian market
transcends from the central location in Europe,itipal and economic stability, expanded
communications infrastructure, advanced level afusirial centres, tax and finance facilities,
existence of European and international institujoqualified, multi-lingual and effective labour
force as well as high living standards and condbiife.

Thinking of foreign investors, Belgium created systof financial and tax incentives, therefore
few hundred of foreign and international concermsenattracted. The concerns created in Belgium
coordination, distribution and service centres adl \as factories. Belgium regularly modifies
system of attracting foreign investors. Within 2002006 some solutions, acknowledged by the
European Commission as non-compliant with the cditipe law, were substituted with new forms
of incentives.

Among others the following were introduced:

e Solutions creating possibilities for concluding iwidual agreements between tax
authorities and investors (,ruling”) in a form afal financial projects;

»  Possihility to match high-risk capital and capltans, created so called: ,intéréts notionnels”
mechanism allowing the companies which do not ask lmans to reduce tax base of fictive costs
of loans interest rate calculated, compared to @saurces (it is estimated that companies may
reduce tax liabilities approximately in 50%); cmgion tax is relatively high in Belgium, its
basic rate amounts 33,99% (companies with incoovsrithan 90 and 25 thousand euros are
offered more beneficial tax rates).

Belgian economy is one the most innovative in theldy simultaneously occupying place in
the group of most innovative countries on the magional arena. Unfortunately, there are no data
available concerning state of innovativeness ofopean economies in 2012. Bearing in mind
results from the years 2011 and 2010, in case lgfilde the decreasing trend can be observed. On
the other hand, the Netherlands and Luxembourgateldl increasing trend with the explicit growth
of innovative abilities of Luxembourg. Nevertheleise worth emphasizing seems to be the fact
that in the recent years Belgium is consideredembe of the most innovative economies in the
world. Analysing table 5, it can be noticed thalyohuxembourg between the years 2010-2014
demonstrated innovativeness growth of national@ognBelgium and the Netherlands were characterized
by subtle fluctuation trend. Despite the fact, Retgwas located in the first 10, in terms of inrtixeness
of national economy and in the first 20 of most petitive countries in the world.
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Table 6. Competitiveness of Belgium in comparismthe Netherlands and Luxembourg in respect
of factors determining national economy innovatbdity in 2014

Belgium Netherlands Luxembourg
Education and development of professional skills 5 3 43
Technological ability 14 9 1
Innovativeness and facilitating factors 12 6 18
Including:
Quality of education 6 8 25
Availability of research and training services 4 2 22
Range of trainings 9 12 3
Availability of the latest technologies 12 9 13
Firm-level technology absorption 20 21 8
FDI and technology transfer 32 37 9
Capacity for innovation 14 11 9
Quality of scientific research institutions 5 6 26
Company spending on R&D 11 17 16
University-industry collaboration in R&D 6 9 18
Availability of scientists and engineers 37 30 52
PCT patents, applications/million pop. 16 9 14

Source: Schwab K., The Global Competitiveness Rpd#—2015, World Economic Forum, Geneva 20141ppH-126,
252-253 and 288-289.

In terms of competitiveness of national economyeispect of factors determining innovative
ability, Netherlands, in 7 cases, occupies plagade first 10 among 140 countries worldwide.
Slightly lower position is occupied by Belgium, hewver, it should be emphasized that in 2014 the
economy of Luxembourg proved to be the world leamterterms of technological abilities,
outclassing all the competitors. High position avitht is more, the highest position among Benelux
countries, occupies Luxembourg in respect of persbimainings, 3rd position in the ranking.

CONCLUSIONS

Willing to meet the challenges of XXI century, eoames and functioning within economic
entities should be flexible and immediately reacthgoing phenomena and processes. Particularly
helpful here, seem to be innovations which provigepossibility to implement changes and adjust
to specific situation. Moreover, innovations magdd¢o generation of various profits.

Innovativeness resultiter alia, in reinforcing competitiveness condition of natbeconomy. It
derives from the fact that innovations mean alesypf modernizations and upgrades which may attract
greater number of recipients. Increased demanlbsgly linked to necessity to employ personnels th
socio-economic status of population may improvedmsequence, it leads to higher consumption expense
and accelerates economic mechanism. That, inrhawy result in the improved socio-economic situation
a particular region and reinforced competitiveness.

Belgian economy is considered to be one of the nmostvative economies in the world. It is
because of efficiently functioning surrounding, gogiing innovative activity of economic entities.
Furthermore, an important issue in this particelant, seems to be the level of outlays reserved fo
research-development activity. Scientific employaks® seem to be irreplaceable here, since they
are equipped in knowledge and qualifications. Swenbecome authors of many new inventions
and elaborations which in a result effect in arréased innovative abilities and improvement of
competitive position. Thus, Belgium is consideracae of the leaders in terms of competitiveness
of national economies on the international arena.
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BUILDING A BRAND AND BRAND MANAGEMENT STRATEGIES FOR
MARKET SUCCESS

Abstract: The article discusses the importance of the brdntieocompany. It indicates the
principles of creating a strong and recognizabstrand the creation mechanisms of the company
logo. Also, the brand management strategies amactesized.

Keywords: brand, company, brand creation, brand management

INTRODUCTION
The importance of the brand is high, due to thednte differentiate the company’s own

products from the products of its competitors. €ntly, the significance of brand awareness is
widespread and this is the reason why many produetsiccompanied by a sign and this allows to
distinguish products from competitive products aedvices. The brand is an important element of
the product, because it protects the unique featofehe products against copying and imitation,
even when the competing products have similar fanat properties.

A strong, recognizable brand is useful for gainmggroup of loyal customers and thus
achieving a sustainable position in the market. iMgilding the brand, it is important to know the
mechanisms for the creation of brand names andlagd the brand management strategies.

BRAND

The brand is a name, term, design, symbol or a gwtibn of these made in order to identify
a particular producer's goods and distinguish taemng the competitors. Brand also functions as
shorthand for indicating the market position of twe@ducts or the company that offers them
(Sundbo, Darmer 2008).

The brand is economic, intellectual and legal priypef the company. The brand is protected
by law and good trade practice. It can be valuatlianan also be the subject of sale and purchase
transactions as intangible assets. That is whegfégred to as the brand equity. It consists of the
following elements:

« Time of the brand’s existence in the market,

¢ Recognition,

e Market share,

¢ Image and domination,

e Market stability,

e Level of marketing support,

e Price of shares on the stock exchange,

« Degree of protection and the possibility of extensi

The brand fulfills an important function to protette interests of customers, because the
company consistently aims at keeping the highest lef quality of their products so as not to lose
customer’s trust (Szymoniuk 2006). The brand stiterggexpressed by:

« Customer loyalty to the brand - five categoriesudtomers can be distinguished: habitual,

satisfied, price sensitive, attached to the bramtilayal,

e Associations with the brand - feelings the bravakes,

13 poznai University of Life Sciences, Department of Ecomsrand Economic Policy in Agribusiness, Wojska etm 28,
60-637 Pozna, Poland.
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e Perceived quality of the brand - customer opinibaw the quality of the brand,
e Brand awareness — the extent to which a brandcizgrézed by potential customers and
correctly associated with a particular product (M2012).

CREATING A BRAND NAME

The brand is made essentially from two major pams,the name and logo. The brand name
includes the words, letters, numbers and combinatibereof. It defines the product category. It
enables consumers “to identify and compare theofi¢ producers in the market segment” (Kall,
Kleczek, Sagan 2013). When building a brand a nuraberiteria are taken into account to ensure
it properly fulfills its functions. Therefore, thiales for creating brand names have been formylated
as shown in Fig. 1. Adherence to these princigle®t always synonymous with the market success
of the created name, but it helps to avoid fundaaiesrrors.

Short and simple

Easy to pronounce

Recognizable and easy to remember

Evoking positive associations

Original and distinctive

Useful in various promotional activities

Pleasantly sounding

Legally allowed to be used

Possible to write and pronounce in most languadelkeworld (this applies to brands
targeting the international market)

©x NGO~ ONE

Brand name

Fig.1. The rules for creating a brand name

Source: Own elaboration based on Mruk (2012).

Multitude of brands on the market makes it hardecreate a brand that fulfills all the criteria,
especially the principle of originality. It shoubteé noted that quite a few brand names, although the
do not fulfill all of the rules of their formatiomyowever, have attained recognition and attachment
with a long-term presence and effective instrumémtsommunicate with the environment. Brands
are formed in different ways. Some entrepreneucgldeo create their brand from:

* names — e.g. Mercedes, Joanna,

e surnames — e.g. Kruk, Ford,

e animals - Jaguar, Puma,

« geographical names - NakzowiankaZywiec,
e plants - Iris,

e atmospheric phenomena - Bryza

» historic figures - Mieszko, John Il Sobieski,
» creative names — Persil, Hortex.

When creating a brand name, it is worth thinkingvhiowill be possible to use it in the future.
When it is intended to contain various types ofdouads, it is better to adopt the name associational
or abstract. Descriptive names, in turn, can beegubublesome in extending them to new products,
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because they present the product offer too narrqidyg. 2). An example would be the Marvit
brand, which is well suited for carrot juice, butt fior apple juice. To build an effective brandisit
also important to connect the brand with a plarbraehd positioning strategy (Kotler 2012).

Brand name
Descriptive name Suggestive or associative
nhame

It contains the names that Abstract name
communicate product . It indicates the benefits
information as much as It does not communicate associated with the product
possible - indicates the any information about the or evokes positive
intended use of the product product, so to give it memories and associations
or company business profile some meaning, give it (e.g. Comfort, Delecta,
(e.g. Nerwosol, Herbapol). some attribute and take Velvet).

intensive marketing

activities (e.g. Kodak,

Malma, Omo)

Fig. 2. Classification of brand names
Source: Own elaboration based on Pilarczyk, Mrut0@).

BRAND LOGO
Sign of the brand (i.e. logo) as part of the braadnot be expressed in words. Sign of the
brand has a similar meaning to its name. It pravifeest communication to the consumer, a
functional or symbolic benefit that is associateithwit. Therefore, it offers the possibility of
influencing the consumer decision-making processpihg him or her choose a product by
recognizing the offer and recall specific assooradi(Kall, Kleczek, Sagan 2013).
Brand signs (logo) can be grouped, accordingRoarczyk, Mruk 2007, as follows:

« Thematic signs- include a graphic element that refers to theci§ipeindustry in
which the company is present, e.g. an outline 8§ deead in a figurative mark of
Whiskas brand by Mars producing food for cats,

e symbolic signs- include graphic symbols related to particulascasations, e.g.
crown - a symbol of luxury and riches (taste), whig in the sign of Jacobs coffee
Kronung,

* signs inspired by heraldry use a variety of crests, emblems or elementediie
showing the relationship of the brand with the itiads of a particular country,
region, family or city, e.g. Lajkonik brand graplsign referring to the tradition of
Krakow, the region where the company originated.
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* signs inspired by figures or letters are graphically presented numbers, letters,
words and brand names formulated in a specific way, the brand m & m's (by
Mars)

e abstract signs- do not have any code and do not refer to theenamthe
company, the tradition of action, symbols, specifidustry, etc. An example
would be the sign of Nike brand. An abstract logakes it difficult to link a sign
with a name. This requires long-term, sometimedlararketing campaigns.
When the company is just starting its activitigsijsi recommended to use the
company name in its logo,

* signs inspired by the name of the companyillustrate the brand name; an
example may be the brand Puma.

The entire process of creating a brand (i.e.,ate@and logo) should be precisely subordinated
to the company's marketing strategy and adaptetthdodesign of the creators, so that it could
correspond to the vision of the company. Such adnaill have a good effect on the image of
offered products and will encourage their choicet{& 2012).

BRAND MANAGEMENT

The brand is a specific type of intangible ass¢tequires professional management. In this
way it does not lose its value and maintains angtymosition.

Multi-brand strategy (also called individual brand strategy) - everpdurct of the company
has its own brand and company name remains indblkgoound and is not shown. Customers buy
products under the individual brands, in generalkmowing the name of the owner or producer.
One example may be such companies as Procter anl&and Unilever, which compete, among
others, on the market of cleaning products. Eadherh sells products under individual brands. It is
worth doing so when there is a diverse range oflyets, i.e. there are products associated with
several branches, such as personal care, sweedsfdioanimals. Consumers then have associations
only with an individual brand. By offering variodmands in many segments, the company can
expand the range of its operations and increase/érall market share. While placing a new brand
on the market, high costs of promotion have tortoeirired, relating to the promotion of each brand
separately (Dobiegata-Korona 2009).

Family brand strategy all the products are sold under one brand. typscal for companies
with a long practice and good reputation. It is dwating among service providers. The specific
nature of services makes it necessary to pay dpattention to the development of the overall
image of the company rather than individual progubtt the case of a strong brand with a well
established reputation, this strategy helps togoniew products to the market, highlighting mainly
the attributes of the company. A possible threauok when an unsuccessful product is introduced
on the market, because the company's image istedfdry all products that are offered by the
company under one brandgowski 2010).

Family brand strategy can be considered in thevotlg aspects:

e product line brand strategy - a common brand coeerange of products that
make up the so-called product line, i.e. similarcomplementary products, e.g.
facial care cosmetics - gel, lotion, toner, faceaon, eye cream, mask under the
brand Nivea. Such a line can be created with tleeafisone product that already
has a created brand by adding next similar or cemphtary products. The
product line offered under the common brand sttesigg the brand sales and
builds a consistent image. It should be emphadizatthere are limits to the line
brand. Exceeding them, i.e. adding to the rangproflucts of one brand, those



64 % Intercathedra 31/1, 2015

products that significantly deviate from their sfiemature, can adversely affect
the professional, competent and consistent imagigeodompany.

e product range brand strategy - this strategy canfobb@d on the market of
cosmetics (e.g. Vichy), food products (e.g. Knomlothing (e.g. Benetton),
kitchen equipment (e.g. Moulinex). A common brasdnade by all the products
in the range, that is, multiple products are charaaed by one brand. Marketing
Communications focus on one name, building brandremess common to the
entire range. This contributes to cost reductiomwwbducing a new product under
the brand already known. Extension of the prodange brand by new products
may cause the brand to become unclear or inconsiste. the brand may stop
functioning in the mind of the recipient as an gred whole. One solution to this
problem is to include the name of the product lang, the brand Knorr to include
the name of the line products Sauces or Fixegsthe manufacturers of hair care
do, use different colors for shampoos or conditisrier different hair types. This
method clarifies the product and structures (ozgs)ithe range of the brand, as
the market shelves do. This allows the separatfgoraducts in a clear way, so
that the indicated line (shelf) can satisfy the samaeds of the consumer (Sojkin
2003).

Dual brand strategy(i.e. combined) - uses the advantages of the yabndnd strategy and the
individual brand strategy, so it allows the usévad brands, i.e. the company’s brand and the brand
of the product. It is possible to offer certain gwots under the family brand and the other under th
individual brand, e.g. the company Bahlsen offeiis lhiscuits under its own company name
(Bahlsen) and also under the brand name of theuptd#fit), but also it offers the brand Krakuski
which functions only as the individual brand prod(mot associated with the company Bahlsen).
Another example of the combined brand can be OpPehdga, Corsa), Nestle (Kit Kat, Lyon,
Princessa). Company name (supporting, for exampl&tl®) guarantees approval for a wide range
of products, classified under individual brandg (&it Kat), the product range brands and product
line brands. The individual brand, in turn, shotgsuniqueness (Kall, Kleczek, Sagan 2013).

Monolithic brand strategy(umbrella brands, brand extensions) - covers atadf products
existing on different markets. Each of these présld@ms its own characteristic communication
program and a distinct promise to the buyer. Orenmgpte may be the brand Philips. This brand
offers TVs, irons, lamps, telephones, batterieqvels, depilatories, hair dryers and kitchen
equipment such as toasters or coffee machines.ndiralla brand brings together the customer’s
trust and the company’s reputation produced in mameglucts. This makes it possible to use the
capital which lies within the name of a recognieabtand. The distinctive and recognizable brand
attracts potential customers, employees, suppliexgstors and shareholders (Pilarczyk, Mruk
2007).

Social awareness of the brand may lead to almaskeifiate acceptance of the company's offer
by inducing trust, credibility and reliability ofopential customers. With Monolithic(umbrella)
brand strategy every department in the compangsigansible for its own communication program,
therefore it is not limited by rigid guidelines ioged by the brand. Competing with specialized
brands requires such companies to prove their eniggs, so a well-thought strategy is needed for
each department of the company. This is due torthiéitude of product categories covered by one
brand. An easier task is to gain a good reputdtiotne segment than in several at the same time
(Szulce, Janiszewska 2012).

Private brand (private label) — it appeared with the developmehttrade networks. The
growing strength of trade intermediaries in nediies with producers means that the number of
products offered under private labels of retailwwgks is increasing. The attractiveness of the
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brands of retailers is generally associated withower price as compared to the brands of
manufacturers. Usually, they are implemented withdpcts addressed at mass markets, e.g. milk,
juice, mineral water (Bbski 2009).

In practice, different ways of using a private laden be seen. Here are examples:
« Brand of a commercial intermediary is the sametsasname, e.g. Carrefour and
Tesco,
« Brand of a commercial intermediary is differentrfrats name, for example Aro
brand in Makro network,
e Several brands of its own within one network, faample Melly own brands
(producer Hortex), FruVita (producer Bakoma) - Inglimg to Biedronka network.
The choice of a specific strategy should take extoount the limitations resulting from the

offered goods, expectations and habits of consumemaation to the brand and also the existence
of other brands and the position of competitive panies (Pringle, Hamish 2008).

CONCLUSIONS
Summarizing this article, the following conclusiaren be drawn:

1.

Brand provides fast communication of the benefftbuwying the product to the consumer. The
brand name and its logo, being thought out anderhascording to the strategy of the company,
have a positive impact on the company's image atplth achieve a market success.

In the case of the multi-brand strategy, if theaswa critical problem with one of the brands in
the brand portfolio, profitability of the companyould be safer. Then the sales of a single
product can reduce, but the products of other lsravilll not lose their buyers.

The benefit of the family brand strategy is miniation of marketing costs, because by
promoting a product the whole product range becopnesioted, but it should be noted that in
the case of introduction of an unsuccessful prodacthe market, this will affect the image of
the whole brand.

The dual brand strategy combines company’s brasdreny adequate quality assortment with
the individual brand product showing originalitytbe product.

The umbrella brand strategy is recommended for eomes with good reputation and
establishment, which allows them to save money arketing activities during expanding the
geographic or product market. Excessive diverdificeof the forms of promotion or advertising
style of certain products sold under a particulmbtella brand make it difficult for consumers
to perceive the brand consistency.

The brand of commercial intermediaries appearech wite development of commercial
networks. It is aimed at mass markets. It is tylpiceharacterized by a lower price compared
with the price of the manufacturer.

. Brand management plays a very important role in dhgelopment of the company. It is

important that the company chooses a brand managestnategy appropriate for its goals.
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ETHICAL ASPECTS OF FORESTER'S PROFESSION

Abstract: There is no human activity, which could be freeamly valuing (axiological)
implications — both on the level of cause and effegery activity, individual or collective, privat
or concerning public sector, entails specific cousmces: therefore every situation is an ethical
situation. Also, participants of every situationtegnthat situation being more or less aware, and
bring with them certain set of values. Therefotge fjuestion concerning the ethical code of
forester's profession (employee of a forestry cargpaeems to be legitimate.

Key words: ethics, professional ethics, professional codeactimed ethics, moral norms,
public sector, traditional system of supervisiomlues, forests, forests ecosystems, forester's
profession.

INTRODUCTION

Does any sector of economy need ethics? Moreowss @ need ethics which have been
specially abstracted and addressed to it? Arenjlsirules of law or — at the most — application of
general ethics, binding for everyone, regardlestheir professional areas, sufficient? So — what
about the ethics of forester's profession?

MANAGEMENT AND PROFESSIONAL ETHICS CODES

Let us begin with a general reflection. The role mbral norms in the functioning of
contemporary public sector (state-owned, privatd Eal government) ought to be a premise,
which precisely determines the role of an individaad their influence (as an official) on its
functioning. State forests have not been privatigdtthough there have been such projects). Their
role and functioning in life and social ecosystem andervalued, and the ethical aspects of
managing them are attracting less and less attentio

Yet, the basic functions of ethics in the managdmescess are as follows [Kudrycka, 1995]:

1. itis the foundation of managemenethically motivated officials make decisions, ddsn
the criteria of factual knowledge, and thus theatiams and the actions of their
subordinates are more effective;
it legitimises the actions of superiorghis is a condition for trust for the institutio
it prevents pathologies corruption, nepotism, mobbing, etc.
it creates positive valuesin public life and economic activities;
it facilitates making decisions particularly in difficult situations.

In the above approach, ethics should not constitiiee core but the foundation of a well
functioning economic entity. It creates positiveamples, it prevents various pathologies, which
activities within this sector are still prone to.

The domain ofprofessional ethicgs determining the effect of socially authorisedpbogees’
behaviour on the type and character of acceptedis@tations and ties and on the functioning of
particular professional groups, in this case, oé$try employees. It should be noted here, that mos
professions in Poland, have their ethics codestddeas sets of rules, which representatives of
various professions ought to follow in their praiemal career. Unfortunately, beside hunters' sthic
code, foresters do not have their own intrinsi¢ostibode (beside hunters' code).

Professional ethics codes do not constitute aamvseparate form of ethics, but are merely a
detailed description, or an attempt at applyingegelty accepted professional behaviour in the

o
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character and moral dilemmas of specific profesdiogroups. Moreover, the reflection on
professional ethics (here, of the forestry sedtaruding wood processing) aims at explaining that
ethical situations connected with this area of eocoyy are not specific . Codes set general
framework, which may help in dealing with variouhieal questions, however, they cannot be
expected to provide specific and explicit answ&re knowledge of the codes and ethical problems
is meant to provide the ability to interpret andolgpgeneral theories in a specific situation
[Kotakowski, 2006].

In this aspect, there is need of education encosipga®thics, including professional ethics.
The ethical intellectualism of Socrates [iis#ia, 1989] expressing the conviction that knowing
good is equivalent of living well, is obviously mai(there is also need for wanting good, which
however, does not come together with the knowledyeyertheless, the knowledge of good and
evil is a necessary condition for our actions tcetiécally responsible. If the actions of the éesit
of social life invariably entail certain ethical ruct, this conduct shapes the social fibre, it is
highly desirable that the ontological and axiol@disource of this conduct be known — otherwise
“the anonymous forces of culture”, which philosophialk about, will take over.

THE CODE OF ETHICS OF FORESTRY WORKERS

Notwithstanding, let us get back to the aforememtbsector of forestry and wood processing.
The question, does it need ethics, our intuitivewar will be, probably yes, since we can see
breaches of general ethical standards on a da#ys.baherefore, before we go on to discuss
professional ethics itself and its codes, let usepthie question: what are the reasons for breaching
those standards by workers?

One possible answer may be that it could be workeyimg faced by a temptation or
humiliation and a too easy acceptance of credjbilitexcuses.

Declared
Ethics
(propagated)
family — . .
; Practised ethics actual
school— 3] Professed ethics .
i —> | realit
religion ——»{ (ideal) > | (actual) y

culture — "/ / \

rationalisation mechanism

justification mechanism

Figure 1. Two types of ethics: the professed ond,the practised one
Source: J. Filek, Ethical aspects of the activittésocal government, Published by AE, Krakéw 2@Q04£28

Rationalisation mechanism is based on invoking ao@nd recognised values, while
interpreting them in such a way, as to explain @un behaviour, in a way which could diminish
the moral reprehensibility of that behaviour [Arons 2014]. Typical formulas used in
rationalisation are:this is the only way”, “I can't make ends meet on salary”, “I'm not doing

this for myself but for my family”, “it was an unua situation, we were having financial problems,
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my wife lost her job”, “in this country, with sucmuch corruption and low salaries, this is the
result”.

The mechanism of justification is based on simpldorm and content, reference to similar
behaviour from other people in similar situatiomsl ahe conviction that we should act as the other
do. This mechanism is well described by such statgsnas: éverybody does it”, “others do that
too, I won't be any different”, 1 only do what myperiors do”, “let's follow the examples of the
politicians”, “those in high places set a bad exdefp “at work we have an arrangement and we
have to stick to it”, “in our profession this is gonon practice”, “this happens everywhere”, “this
is life”.

Furthermore, there are often justifications throigloking the mistakes, incompetence, losses
and wastage caused tifiose in management’and in the new economic reality, a bribe is mefer
to as a commission on the job done. This mecharsswell illustrated by the statementhere's
nothing we can do”, “it isn't really a big deal”, that's how it's always been done”.

Mismanagement and thriftlessness are justifiedhieyfact, that this iffee money and nobody
gets harmedBoth mechanisms, although different, serve the spumpose, that is to protect our
self-esteem and dignity from the moral conflict eadl by the inconsistency between what we think
and say and what we do. Therefore, the main purpbg®se mechanisms is setting our conscience
at ease, only rationalisation reduces the moraflicoin an individual, and justification concerns
the society, as it is a social process of authatitig justifications.

The question of honesty is not new. Since econ@nidies, public services and their staff
(workers) were founded, there have always beermatte at using them for “various obscure
purposes” (including political). However, nowadafgs, obvious reasons, there is more focus on the
ethical context of managing the economy. Variotncat infringements at work, even trivial ones,
may be caused by ignorance, lack of culture octmlicts of roles. An employee, also a manager,
often balance between the requirements of law, lityprprofessionalism and organisation. Loyalty
for the company, local community, acting in circaamees of interests conflict, openness and
transparency of actions, are great challenges &mynof them.

Traditional system of supervision is connected wtfth right to supervise and evaluate the
efficiency of the activities of staff. Those acties, in order to be efficient, require supervisimm
the supervisory bodies, which are part of the husestic machine of the state. Equally effective, if
not the most effective means of supervision, ishéeate and voluntary observance of ethical
standards by staff and management, which may prenany organisational pathologies.

However, it should be noted, that there are cemaofessional situations, which entail job
specific (i.e. forestry, wood processing workerg)rah and social dilemmas, connected with the
performance of professional tasks [Sutéyiniarski, 2001]. In the field of forestry a good
exemplification of those dilemmas may be the retatbetween individual interest and social
interest, and very often — contradiction betweengbe interests and group interests, individual
interests and social interests, concerning prajeasigroup and public interest. The result of those
frictions and relations is an attempt at definingerest in relation to a particular profession and
professional group, as well as — as a result —gal leegitimization of the refusal to perform
professional tasks which are incompatible with #tteepted social objectives [Zwidki, 1993].
Definitions concerning specific professional grogps be found in collections of standards known
as codes of ethics [Sute§winiarski, 2001]. Unfortunately, as we mentionedobe, in the case of
forestry (except for hunting) — there are not diedefined and described codes of ethics and the
existing ones only pertain to the field of econoamd marketing. Still, this does not mean that in
forestry, there do not exist and are not respeatgcethical professional standards.

Nevertheless, the code of ethics of forestry waylgdrould define the rules of conduct for all
workers of this sector of economy. Above all, tisbpuld treat their job as a public service provided
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for the state and local community, and thus, thhodigeir conduct, build the ethos of their
profession, creating its image and reputation. Whenfiorming their duties they should follow a set
of universal ethical rules, which include: law amdier, impartiality and objectivity, honesty and
reliability, cooperation and loyalty, responsililit openness and transparency, kindness in
interpersonal contacts, admirable conduct at watkia other instances.

Many ethical values which are typical of forestgtefession, can be found in the Act on
forests from 1991. They are in article 7.1. of & and concern, among others:

"1) preservation of forests and their impact omelie, air, water, soil, living conditions and

health of man, as well as nature's balance;

2) protection of forests, particularly forests diodests ecosystems which constitute natural
fragments of our domestic wildlife or forests whife of special value, due to:

a) preserving natural diversity,

b) preserving forests' genetic resources,
¢) landscape qualities,

d) needs of science;

3) protection of soils and areas which are paridulat risk of pollution or damage, as well as
those of special public importance;

4) protection of surface and depth waters, sinknt&n, in particular in areas of drainage
divide and water supply for underground water bgdie

5) production, in accordance with rational econamigs, of wood and raw materials and by-
products of forest exploitation" [Dz. U. z 1991Mr, 101, poz. 444].

Also, a forester is obligated to create a balancdorest ecosystems, improving natural
resilience of tree stands, including preventive soeas and protective measures, eradicating
organisms harmful to forest infrastructure, as vesl protection of forest soil and water. These
activities serve the purpose of preserving foréattg, nurturing and protection of forest, reburtyli
stands of trees and rational forest economics if@htawood, materials, protection of undergrowth,
production of saplings).

There are four types of universal values relevanec¢onomic activities, which should be
reflected in the activities of forestry and woodnganies [Strong, 2000]:

« democratic- these include activities guaranteed by the d@oiisin and the law in fulfilling
the public mission and strengthening public trysbtection of environment and forest
resources, rational use of raw materials, renewgsgurces, etc.). Workers of this sector of
economy must realise that by protecting foresty fh®tect the society from itself, seen as
a plundering and consumerist lifestyle;

« professional— these include such elements as: competenceessiohal perfection,
improvement, effectiveness, impartiality, as wedl guality, innovation, working for the
public good, partnership, teamwork, etc.;

« ethical - these encompass such values as: integrity, imafigrt responsibility, prudence,
fairness, objectivity, selflessness, law abidirtg,;e

« human- similar to ethical values, they include existahtialues, relevant in interpersonal
relationships, such us: respect, tolerance, goodiw, respect for human dignity, etc.
They may relate to the process of management aaldwdéh participation, involvement,
communication and consultation.

Code of ethics is a catalogue of behaviour, whielednines the code of conduct and
behaviour of workers. It is a collection of rulesdaethical values, which determine the way of
conduct connected with public interest. It is aidafly ordered collection of rules, whose purpcse i
not creating new standards, explaining deviationsnfgeneral ethics, replacing our own ethical
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feelings, but specifying, detailing the standardsgeneral ethics to meet the requirements of
specific professions.

However, let us emphasise that professional coflethics, although necessary, are still only
“minimum programme”. When on the grounds of morelesces we mention “awareness” or
“knowledge” we do not mean the encyclopaedic ctibecof schools of ethics, rules of conduct,
codes and moral strategies, but the awarenessict'eambiguity. It is not about moral relativism
here, but about the assumption — let us stressatjah — that every ethical situation is unique and
as such requires application of axiological theiargraxis We are dealing with an ethical situation
when we need to make a choice: not so much asiaechetween good and evil (after all, there is
no great dilemma here, as the basics of ethichasit rules clearly regulate conduct in such cases)
but above all, a choice between one good and angthad, between interest of individual and
interest of a collective or between two competingli interests. Therefore, it is about ethical (or
sensitivity) awareness, which will allow interprida and optimisation, which will follow. A code
of ethics is merely a starting point for moral eefion and the framework, which cannot be
trespassed in order to prevent apparent abusesa@frjRicoeur, 2005].

In this sense, an inspiration for contemporarycethieflection still remains Aristotle, who put
the ethics of creative search above the moralitstafidards and obligations. Aristotle believed that
one of the basic ethical rules is the rule of appete measure, the essence of a happy medium.
According to him “....a spendthrift gives out toauch and takes too little, a miser takes too much
and gives out too little” [Arystoteles, 1966]. Thmost effective attitude in interpersonal
relationships is maintaining moderation: howeverorder to achieve that, reading codes is not
sufficient — you need ethical sensitivity, enabliefection.

However, reflection may not be suspended in vacuanarder to protect ethics against the
temptation of anarchy and nihilism, it is necesstaryhave foundation based on specific moral
framework. Such framework, as we know, is provitigdcode of ethics, which in relation to the
subject of this paper, concerns the following psint

1) determining target group;

2) duties of staff and management to each othetatite society;

4) conduct in situation of conflict of interest;

5) abuse of power resulting from the professiomaitmon;

6) utilisation of the company's resources for gevaurposes;

7) restrictions connected with undertaking certativities;

8) definitions of conduct and ways, situations aadducts which contravene the code;

9) application of sanctions in the case of infrimgat of the rules of the code.

CONCLUSION

Defining the key values for forestry workers is first step towards ensuring ethical conduct
of this professional group. Also, it is necessarycteate a comprehensive system of solutions,
which guarantee (and more accurately” facilitagéfice no system can guarantee ethical conduct of
a free individual) ethical work of this sector @omomy. Such system should also be fostered by the
execution of law, which regulates potential staddaf proper conduct (penal regulations should be
fostered by the right to access to information, teat citizens have a direct instrument of
supervision). Another feature of the system of Sohs facilitating ethical conduct should be an
integrated structure of management of the mechanisireliciting responsibility and facilitating
ethical conduct, working towards the professionatiaisation of officials as well as ensuring
proper working conditions [Ethics In the..., 1996].

Although the constitution and laws set out the déad model of human conduct, including that
of workers, still there is a lot of room left fothécal models, and observing the law is insuffitien
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for proper functioning of economy and state. Thamef we need education, whose purpose is to
expand ethical awareness. We deliberately say cathawareness”, because it is not about
providing ready answers to the moral dilemmas oédtry and wood processing sectors but about
the ability to think independently, i.e. the alyilito analyse and interpret, to diversify and
distinguish, to notice nuances of sometimes fundaaheimportance, to formulate general
conclusions, and finally — to ask questions, attetmprovide answers and to be prepared to make
decisions.
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DYNAMIC ANALYSIS OF SELECTED AGRICULTURAL MACHINERY PRIC E
CHANGES IN THE YEARS 2011-2015

Abstract: The use of modern agricultural machinery on farsmsam indicator of progress
in agriculture; the use of the latest technologiedaines competitiveness of agriculture in Poland.
High price of agricultural machinery and its contius increase makes the renewal of machinery-
park affordable only for commercially strong farnihe research paper presents the changes in
prices of selected Polish agricultural machinergrahe last five years.

INTRODUCTION

Quantitative and qualitative facilitation on agitcwal holdings in agricultural machinery and
equipment is a progress indicator in agriculturev@var 2013). One of the factors determining the
competitiveness of Polish agriculture is the usaef technologies with high economic efficiency.
This involves the necessity of constant renewalrandernization of the machinery (Rybacki, et al,
2011a). The definition of machinery-park is hiddeehind its name, all kinds of machines and
devices being incorporated on a farm; it is estiddhat a modern mechanized farm uses about 150
different types of machines and equipment (Durc@kl). Agriculture machines belong to a group
of technical objects, which in terms of exploitatiare clearly distinguishable from other ones; they
need to meet numerous requirements in terms af doeability, performance and reliability, which
is mainly caused by the specificity of agricultupsbduction. Reasonably sized machine park may
not impose the holding more than its capability feplacements (Rybacki 2013, Osuch, et al,
2015). The decision on the purchase of a suitalgiecwdtural machine is among the most
contributory factor for running the farm. This isogh often caused by the need to match the
technical and operational parameters with the iexjstmachinery, acreage, and the direction
in which the farm production is lead (Rybacki ek@ll1b; Rybacki&Durczak 2013). Before taking
decisions on the purchase of agricultural machinaltyavailable information should be exploited,
which were gained at subsequent stages, that inguthers evaluation of the need for purchasing,
selection of machine with specific technical anceragional parameters, selection of a particular
type of machine that satisfies all the requireméotsded by the owner (Skudlarski 2006; Rybacki
and Durczak 2013). The purchase of agriculturalhimery should be made by taking into account
the above mentioned conditions, as they deterntieeneed for rational planning of investments,
including the appropriate intensity of the use.slisiespecially important in the conditions of Bloli
agriculture, characterized by low investment cayaand lack of opportunities for intensive use of
machinery on the farm (Muzalewski 2007; Lorencow2€7). Equipping agricultural holdings in
Poland with modern agricultural machinery and dewics still not satisfactory (Szewczyk 2010).
Despite the increased interest of farmers in thedacy for acquisition of technical measures after
the Polish accession to the European Union commudite to the possibility of applying for co-
financing in investments related with modernizatioh farms, in Poland, considerable aged
machinery and equipment with the high degree ofrvigastill the problem (Piwowar 2012). The
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issue of facilitating the domestic agricultural diogs by implementing technical measures is
associated — on one hand with the needs, and autlike —with capabilities for the implementation
(Muzalewski 2000). One of the most important ecoitocategories is the price; it is an important
measure of profitability in production, it deterragn the economy performance. Agriculture
machinery- for the majority of Polish farmers- atll too expensive, as the statistics indicate,
machines are being replaced with an average of on26 years (Zagc et al, 2010). High prices
of technical means causes that investments in nem modern agricultural equipment
can be explicitly afforded by developed and comiadlyc strong agricultural holdings (Pasyniuk
2005). The prices on agricultural machinery andaisvare impacted directly by the possibility to
apply for EU funds under the common agriculturdiqyo(Zajac et al, 2010). In recent years we can
observe a significant increase in the prices dftexal measures for agriculture. The paper presents
the price analysis of agricultural machinery onlasis of selected Polish machinery production in
the years 2011-2015.

MATERIALS AND METHODS

The conducted analysis being the subject matteh@fintroduction chapter of this research
paper proves the importance of appropriately makbpark for agricultural production, being
selected in terms of their quantity and quality amticates the meaning of machinery price for
modernization processes on farms. Relevant desision investments in machinery create
opportunities for using cost-efficient productioectinology and acquiring highly-qualitative
agricultural products.

The objective of the study is to analyze the prece$ price changes for machinery
and equipment being produced by leading polish r@wres. For the source of data were used
product catalogs and price lists.

Subject of the analysis in terms of dynamics ofE@rthanges were manures, stubble units,
balers, seeders and sprayers. The analysis cothergeriod 2011-2015.

RESULTS AND DISCUSSION

Manure fertilizers produced by a renowned polismuafiacturer with seat in Brzeg was the first
group of machinery that was analyzed. The compaegides manufacturing machinery
for spreading organic fertilizers is also engagegnoduction of other agricultural machinery such
as trailers, manure fertilizers, ridging ploughggers, drills, balers, and potato planters. Among
the wide range of manures, four models were subgdctanalysis in the research work,
that is: Apollo 14 with technical capacity of 11In&s, Tytan 10 Premium with technical capacity
of 8 tones, Apollo 24 with technical capacity of tes, and Titanium 24 with technical capacity
of 18 tones. Table 1 presents detailed data oegpn€these manures.

Table 1. Prices of manure fertilizers in the ye1$1-2015

2011 2012 2013 2014 2015 Priczeociig?rr]‘e[';CLeN]Z()lO'
Apollo 14 81300 | 84900 | 87500| 87500, 9100 9700
Tytan premium 10| 62600 |  78900| 63300 63300 65200 2600
Apollo 24 120000 | 120000 13290q  13290p 138200 9200
Tytan 24 124200 | 120200] 133100 138400 14530 21100
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Fig. 1. Apollo 14 manure spreader

Source: own work

Over the last five years substantial increase icepof manures can be observed, the highest
jump was recorded in 2015, and when comparing théoyear 2011 is was almost 17% increase in
price in the case of Titanium 24 model. The aveg®ual increase in the price of manures is about
2%. The exact price progress is illustrated in Fegai
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4,00 - B Srednia roczna
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Apollo 14 Tytan Apollo 24 Tytan 24
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Fig. 2. Price changes of manure spreaders in thes@911-2015

Source: own work
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Another group of machinery being analyzed are dwbdggregates produced in Unia
Grudzidz firm. The manufacturer offers a wide range ofdeie from portable stubble cultivators
on secured braking, through rigid and folded hytically stubble cultivators to spring breaking
stubble cultivators. The manufacturer tagged thigig of machines as Kos, and units with secured
fuse were marked with the B symbol, while the sprbreaking stubble cultivators with the S
symbol. The working width was indicated by numbdms, example Kos 3.0 S model means a
machine with spring break having 3-meter operatindth. Unia Grudzidz firm is a leading polish
manufacturer of machinery for soil preparation. [Eab presents the changes in the price of Kos
devices in the last five years.

Table 2. Prices of stubble cultivators during 2@D1-5

2011 2012 2013 2014 2015 Pric;"o‘fg?:a[gf_e,\ﬁ(’lo'
Kos 2.1S 12700 | 12700| 13100, 13100 13350 650
Kos 2.6 S 17400 | 17400| 18000, 1800 18350 950
Kos 3.0 S 19600 |  19600| 20200, 2020 20600 1000
Kos 3.7 S 25300 | 23300| 24000, 2400 24500 -800
KosH37S | 27500 | 27500| 28400  2840( 29550 2050
KosH45S | 38000 | 38000 39200  3920( 37900 -100
KosH54S | 47800 | 47800| 49300  4930( 41900 15900
KosH60S | 51900 | 51900| 53500,  5350( 43900 -8000

Fig. 3. Kos 3.0 S stubble cultivator

Source: own work
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The machines with a working width of less than fmeters are the most commonly purchased
ones, while the machines with wither working area purchased less frequently. In addition, the
Kos 3.7 S stubble cultivator, due to its large Widhd the inability of folding up (problematic for
transportation) also has little buying popularitpnang farmers. As it can be seen in Table 2,
machines with smaller widths became more expenbiveever these changes are not so huge; over
the past five years, the average increase in ibe pf these machines ranged PLN770.--. The prices
of machines with large working widths decreasedstautially. The 6-meter width machines’ price
has drop by PLN6000.--, when compared to the y€d42The detailed analysis is provided in
Figure No. 4.

10,00
5,00 -
0,00 + | \Wzrost ceny
2010-2015 [%]
-5,00
10,00
H Srednia roczna
-15,00 réznica cen w [%]
20,00
Kos Kos Kos Kos KosH KosH KosH KosH
2,1S 2,65 3,08 3,75 3,75 4,55 5,45 6,08

Fig. 4. Changes in prices of stubble cultivatothia years 2011-2015

Source: own work

Another group of the analyzed machines are balesufactured by Famarol firm.
Four models with belt variable chamber: DF 1.7Z, DFZd, DF 1.9Z, DF 1.9Zd were subject
of the analysis. Models designated with “Z” areepslwithout cutter, while the designation “Zd”
indicates balers with cutter; the numbers standHermaximum bale diameter, namely 1.7 means
the ability of forming bales with the diameter rargyfrom 0.8 to 1.65m. Famarol produces also
forage harvesting machinery, cultivation machinaag, well as seeding equipment; the detailed
changes of prices over last five years are showvirabie 3.

Round balers are enjoying great interest among desmand this cause largely contributed
to the price being significantly increased. Therage increase in price of Famarol balers over five
years amounted to more than 15%, while the aveaageal increase in price was less than 3 %.
Price changes of balers over the last five yeairsgbexpressed as a percentage are shown in Figure
6.
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Table. 3. Prices of round balers in the years 22015

2011 2012 2013 2014 2015 R&“Zi%‘ig‘?;‘ﬂzom'
DF 172 78000 82700 84700 86400 89300 11800
DF 1.7 zd 79900 83900 86900 88600 92100 12200
DF 197 79900 83700 87700 89500 93100 13200
DF 1.9 Zd 83200 87200 89900 91700 95400 12200

Fig. 5. Famarol 1.7 Zd round bal@ource: own work)
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g. 6. Price changes of round baler in the ye@dsl 2015 (source: own work)
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Subsequent group being analyzed was the traditeeeding equipment produced by the same
manufacturer as in the case of the abovementioatsish Particular models are designated in the
same way; the first signs of the model stand foppeo capacity, while the following numbers
indicate the working width expressed in meters. $jmbol “D” means the machine is with disc
coulters, while no designation determines thatetlage hoe coulters. For example, Poznaniak 33/2.5
D seeding machine is a seeder with a capacity 6fB& and working width of 2.5 m. with disc
coulters. As it can be seen in Table 4, from 20a&l 2014 Poznaniak seeders’ prices gradually
increased. The year 2015 was a crucial year, wheag of seeders decreased sharply, even
significantly below the prices from the year 204&%;it is reported by the manufacturer, the main
cause of sudden price change was the use for gioduzf other materials and the design change.

Prices of the selected seeders’ models of the Pégnproduct range are shown in Table 4.

Table. 4. Prices of seeders in the years 2011-2015

2011 | 2012 2013 2014 2015 P”Czeoiig?rr]e[gﬁ_el\l]zmo
Poznaniak 330/25 | 16850 17300 19050  194Q 15300 50-15
Poznaniak 330/25 D 2200p 22650 23350  238Q 199p0 2100-
Poznaniak 370/2.7 | 18700 19250 1980 2025 16200 00-25
Poznaniak 370/2.7 D 22900 23550 24400 2490 210p0 1900

Fig. 7. Polonez 550/3D seeder

Source: own work
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Seeders’ price in 2015 compared to 2014 decrelageth average of 22%. The difference in
price in the amount of fifth price of the entire chine for the benefit of buyers is quite rare case
occurring in the industry of agricultural machinefjphe exact percentage changes in prices of
Poznaniak seeders over the last five years arershofigure 8.
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Fig. 8. Changes in prices of seeders in the ye2it$-2015

Source: own work

The last group of the analyzed machines are atpi@lisprayers. The study were described
selected models of sprayers produced by one oflatgest in Poland companies specializing
in manufacturing machines for plant protectionmmil brand name is also noticed on the markets of
Western Europe. The manufacturer designated sgrglep of models by placing in the symbol of
the machine also its name, namely: ECO, LUX, REXJ8, EUROPE, etc. These names consists
of groups of machines structurally similar. Subssdisymbols stand for the main tank capacity and
rigid field beam operating width. Model LUX 815 @ssimple construction of suspended sprayer
with capacity of 800 dffand operating width of 15 m. Production of Pilmeftag/ers were moved to
Agromet in Brzeg. Table 5 presents the analyzedygps according to their price changes in the
last five years.

Table 5. Prices of sprayers in the years 2011-2015

Price difference

2011 2012 2013 2014 2015 2010-2015 in [PLN]
LUX 815 18500 18500 20400 20400 2100( 2500
REX 1018 36400 37850 38800 38800 40400 4000

PLUS 1618 46400 48250 45600 4990( 51950 5550
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Fig. 9. Pilmet Plus 2018 sprayer

Source: own work

Sprayers - regardless of their size and equipmestord annual rise in price at an average of
more than two percentage points. This may provigla $tability of sales of these machines. Figure
10 shows the percent change in the price of Pipedyers in the last five years.
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Fig. 10. Price changes of sprayer in the years -201b

Source: own work

The second most important group of costs, nexth® dbove outlined investment costs
in machines and equipment, are operating costg;hwhclude maintenance and operation costs (1).
On the basis of methodology for determining the am@f costs [Romaniuk 1996; Szulc 2009],
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which are of decisive meaning and impact on - amotingrs - the height of the unit production
costs of milk, meat, eggs, etc., the value of imlial components of operating costs for selected
devices should be considered. On this basis, tiigy wtosts (3) include repair costs (K labor
(Krop), costs of consumable materialsjKelectricity (K., and water for production purposes,jK
and in turn, the cost of maintenance (2)- affelsesaosts of depreciation {K insurance (l), and
construction costs (K¢. The individual components of operating costs\a® often referring to
the number of hoursA,):

Ke = Kyt Ky [PLN]

(1)
Kut: Ka + Kub + Kbud [PLN] (2)
K = Ky + Kee+ Ky + Kiop + Knat [PLN] (3

The amount of repair costs shall be based on the &nd kind of machinery or equipment,
and are based on current repairs and maintenareiag lperformed at a certain time period
[Muzalewski, 1999].

Depreciation costs allow for asset restoratiorenmts of value of a particular machine. During
its exploitation period for a fixed number of yedifsyears] — —the depreciation costs are equal to
the value of the purchased maching-@Gisurance costs g are adopted in accordance with the real
data provided by farmers and owners of facilitiem subject of the analysis.

S
o STTm, B

Electricity costskeejare the product of the electricity being consurdéekjby the equipment
being subject of the analysis in the j-th propeatyd the price of 1kW(CW;). The consumption
costs of water for washing the installation weréeteined by multiplying a given amount of cold
tap water WWJ and its unit price of 1inCosts of consumables and ancillary materials, 8ome
from, among others, the use of additional expenetusuch as chemicals for cleaning the
equipment and machines, and minor treatments dthigigeveryday use.

CONCLUSIONS
The conducted research study and detailed analfsissults allow concluding the following
proposals:

1. The price analysis of spreaders, sprayers and rbalels shows that the machinery having the
greatest interest among farmers record annual pricease rate of approx. 2-3%.

2. On the basis of “Kos” stubble aggregates, it cancbecluded that the rise in prices
of agricultural machinery is mainly caused by tlegendnd, and their production cost do not
play a significant role.

3. Changing the design and materials used to condtnectnachinery can significantly affect the
price decrease of the finished product, which carcénfirmed on the example of various
“Poznaniak” seeders.
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APPLICATION OF RELATIONAL DATABASE IN DETERMINING RHYTHMI  C
PRODUCTION PARAMETERS

Abstract: The article discusses a computational procedure tfe determination of
organisational parameters of rhythmic productigpjdal e.g. of medium and larger enterprises in
the furniture and machine industry. Based on thepmdational procedure a computer programme
was developed in the form of a relational datab@ée. designed database structure is presented:
tables, queries and forms. The proposed soluti@eleates computations during planning and
facilitates analysis of numerous organisation vasiaor rhythmic production at a considerably
reduced labour consumption of such activity in cargon to computations performed using a
calculator or spreadsheets. The developed programmane be a useful planning tool in the
departments in charge of production setup in eriggp with the lot production system.

Key words: rhythmic production, lot production system. congwuprogramme, relational
database

INTRODUCTION

In industrial enterprises, in which products arenafactured in the lot production system, two
basic production organisation forms (systems) amgli@d: non-rhythmic (non-direct line, non-
duplicate, non-stable) and rhythmic (direct-lineplicate, stable). These forms are distinguished
based on the manner of interaction (cooperationyak stations, on which successive operations
are performed (specifically: detailed operationE}h® production process. Cooperation between
work stations consists in the transfer of partsthe work station, on which the next detailed
operation will be performed in accordance with fleevchart of the production process. In each
production cycle the next work station within therpof cooperating work stations may be different
— for the non-rhythmic type, or the same — forrtighmic type, respectively [Brzamki 2013].

Rhythmic production is characterised by stable eoajon of production work stations.
Allocation of detailed operations to work statisgagermanent and planned. The flow of parts has a
clearly specified route and direction. Parts aamgdferred from the previous work station onto the
allocated, successive work station in accordandb thie flowchart. Transfer of parts from one
work station to the next is uniform and continuoBsoduction of the same parts is repeatable,
which facilitates application of model (duplicatsghedules of production. Manufacture is
performed in production units limited to specifidjects. Work stations are distributed in
accordance with the flowchart of the productiongess, creating a production line. The direct-line
system is most frequently used in medium-lot, ldageand mass production systems [Wrdblewski
1993, Brzeziski 2013]

Characteristics of direct-line production, partanly its rhythmic flow, require adequate
planning. Planning is based on calculated organisat parameters of production. The procedure of
their determination comprises around a dozen stepsis labour-consuming when performing the
calculations using a calculator or spreadsheets.

The aim of the presented study was to develop apaten programme using a relational
database, supporting the determination of orgdoisat parameters of rhythmic production. The
application of a database makes it possible toimBtaomplete set of results immediately after the

18 Poznan University of Life Sciences, Department anémics and Wood Industry Management, ul. Wojsiakirgo
38/42, 60-627 Pozmia Poland; tel. +48 61 848 74 26, fax: +48 61 84828t e-mail addreses: mtabert@up.poznan.pl, wlis
@up.poznan.pl
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data are entered. The application was constructhag uthe Microsoft Access 2007 database
management tool. This system is one of the mostnummand widely available [Mendrala 2007,
Tabert 2010]. There is no publication in availalerature on the subject, which would discuss a
solution analogous to that proposed in this papenciples of planning rhythmic production and a
computational procedure were developed based ombdicption by Wréblewski [1993] and
Brzeziaski [2013]. In the computational procedure presgnitethis paper, definitions of data and
variables used in the application as well as thsilexing were specified more precisely. The
presented computational procedures were referrdaetprinciples of operation of furniture industry
enterprises.

COMPUTATIONAL PROCEDURE — CHARACTERISTICS OF INPUT AND OUTPUT
PARAMETERS OF RHYTHMIC PRODUCTION

The production (target) programme of an enterpissa set of types and numbers of final
products as well as types and numbers of theirsi3aglements, subassemblies and assemblies,
which were specified to manufacture in the planpediod. In furniture and machine industry
enterprises volume in the programme is expressgieires or sets, much less commonly in other
natural units, e.g. such as pairs, square metdogr&ms or tons.

The production programme of final products is aeddbased on analyses of market needs for
products manufactured by employees of the enterpridy specialist external firms commissioned
by the producer. Results of analyses are refemeprdduction capacity of the enterprise. Final
products selected for the programme meet threeltsin@ous conditions: there is adequate demand
for them on the market, the company has technieplacity to produce them and they are
economically viable for the enterprise. The fingtbtconditions have to be met at least on the
satisfactory level, while the third criterion isaeaisto select the most profitable products. Numbérs
final products are planned in so that they meetketaneeds and facilitate possibly the greatest
utilisation of production capacity of the company.

Production programmes for parts are establisheddoas explosions of the design or material
structuré® of final products planned to be manufactured ia $ipecified period. Analytical and
graphic methods or appropriate computer programanesused for this purpose. As a result we
obtain lists of elements, subassemblies and asssminl terms of types and numbers and in
different explosions: single-, multi-level and suamn [Chen et al. 2012, Tabert 2012 a, Tabert
2012 b]. Production programmes for parts are bfisgtf all on summary explosions.

Thus specified production programmes of partsnigstitheir types and numbers give the
number of final parts, i.e. those being qualitdiivedequate, and on which the required manufacture
process has been completed. They are output piodustogrammes, also called production in-
flow programmes. However, in the course of indi@ttechnological operations of the production
process apart from good quality parts, defectivesp@poilage) are also produced. They reduce the
number of manufactured production transferred ® ribxt stages of the manufacturing process.
Thus quantitative performance of output programmegguires determination of adequate input
programmes. These programmes take into considerdit@formation of spoilage so that as a result
the number of correct parts is manufactured, asifsgpe in in-flow programmes. Input programmes
of parts, also called production setup programmaescalculated by adjusting in-flow programmes

19 In this study the term “parts” is used a commamtéor: elements, subassemblies and assemblieshvané
production units e.g. in furniture enterprisesliterature on the subject other terms are also:usedkpieces,
jobs, products, components, details.

0 The design structure of a product specifies tygfasarts, numbers and combinations, which constithe
final product. The material structure specifiesetymf materials and parts, their combinations amdbers in
the final product.
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using a standardised, fractional or percentagexir{tbvel) of spoilage assumed for the planned
period, following the formulas:
PUC; = PSG; - (1 + WBL;)

(1a)

or

PUC; = PSG; - (1 + WER /100),

(1b)

where:
PUC; — production setup programme for j-th type partdculated for the planned period
[pcs/period],

PSG — production in-flow programme of j-th type patsumber of good quality parts),
specified for the planned period [pcs/period],

WBU; — standardised index of spoilage for i-th typeparpressed as fraction [-],

WBP; — standardised index of production spoilage ftr type parts expressed in percent
[%]1

j — number of j-th type parts, to be manufacturethéplanned period, atj=1, ..., m.

The standardised spoilage index (fractional or gretage) is set based on statistical data on the
number of manufactured quality and defective partsrevious planning periods for the same type
of parts or parts similar in terms of design andht®logy, manufactured under comparable
conditions. Formulas (1a) and (1b) are respectigpiplied in calculations depending on the form,
in which spoilage indexes were developed by pradoetup teams of the enterprise.

For the period included in planning the primary swa (parameter) characterising a work
station (work stand, work-place) is the time, iniethit may be used (operated) in manufacturing
processes. Time is expressed using available sthmdars of operation of a machine or a device,
with which the work station is equipped. There fer types (levels) of the available standard
hours: calendar, nominal, effective and actual

Calendar available standard hours of a work statiefer to the number of days (24h)
calculated as the difference between the initidl famal date of the period, for which organisatin
the production process is planned, increased byMuost frequently this period is a year, but it may
also be half-year, quarterly or monthly periodsthié calendar available standard hours are to be
expressed in hours, then the fixed number of daysultiplied by 24 h.

The basis for the determination of nominal avadastandard hours of a work station for the
planned period is the number of working days (LD#ich is established as the difference between
the number of days of the calendar available stahtaurs and the number of days off work. In
turn, the number of days off work (LDW) is the fotamber of Sundays, Saturdays and holidays,
except for those which in the planned period com&ondays. For example, assuming the planned
period is the year 2014, we obtain 52 Sundays, &2r8ays and 13 days of public holid&ys
(holidays). In the analysed period two holidayd fah Sundays and two - on Saturdays. For
holidays coming on Saturdays workers are entitted tespective number of days off work. In the
case of holidays falling on Sundays no such priecig applied. Thus for a one-year period

2L The actual available standard hours are establiakehe product of effective available standandr$i@nd
the index (coefficient) of utilisation of effectiv@vailable standard hours. This volume of availaténdard
hours is calculated after the completion of thedpaiion process. It is not used when planning the
organisational parameters of the production procdsss it is not discussed in further parts ofshely.

22|n accordance with the Code of Labour (Journdlaxt Dziennik Ustaw of 1974 no. 24, item 141, widtelr
amendments) and the Act on days off work (Jourhdbov Dziennik Ustaw of 1951 no. 4, item 28, wititdr
amendments).
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(referring to 2014 only) LDW = 52 + 52 + 11 = 11&yd off work, while LDP = 365 — 115 = 250
working days.

In the above example the number of working dayshef work station was established for
standard working conditions — from Monday to Fridagd assuming that working time of the work
stations is the same as working time of workergatpeg them. As a result of the introduction to the
Code of Labour of the principles allowing flexibdettlement of working time of employé&dy
employers, in some enterprises appropriately medlifiules may be applied to determine the
number of working days for the work station in tigla to the principles, on the basis of which the
calculations given in the example were performed.

The volume of nominal available standard hoursafarork station is calculated by multiplying
the number of working days by the planned numbeshifts* (in furniture enterprises typically it is
only one shift) per 24 h and by the nominal numddfenours in a shift (standard 8 h). Calculations
are made using values assumed for the planneddpériaccordance with the formula:

NFC, = (KFC, — LDW,) -LZR, - LGZ,,

(2a)

and including the formula for the calculation of/daff work we obtain a formula:

NFC, = (KFC, — LND — LDS — LWS) - LZE, - LGZ,

(2b)

where:
NFC¢ — nominal available standard hours for k-th watdktien, calculated for the planned
period [h/period],
KFC — calendar available standard hours (number @ncar days) of k-th work station,
determined for the planned period [24 h/period],
LDW  — number of days off work per work station of ktyipe, calculated for the planned
period [24 h/period],
LGZ — nominal number of hours in a shift, assumedfmeration of k-th type work station
[h/shift],
LZP, — standardised number of shifts per 24 h, assuimedperation of k-th type work
station [shift/24 h],
LND — number of Sundays in the planned period [24rfogdg
LDSy — number of holidays except for holidays falling unday in the planned period [24
h/period],
LWSy — number of Saturdays off work in the plannedqufR4 h/period],
k — number of k-th type work station, for which thalue of NFC, is determined in the
planned period, atk =1, ..., s.

The volume of effective available standard hours efork station is the quotient of nominal
available standard hours and standardised indexff{cient) of time of planned downtime of the
work statio®, assumed for the planned period. Values of théabla standard hours are calculated
from a formula:

EFC, = NFG, -WCP,

(3a)

and next after substitution in formula (3a) theueabf NFG with formula (2a) or (2b) we obtain the
following formulas:

23 New regulations on flexible working time have béémding in Poland since 23.08.2013.

24 The number of shifts is referred to as shift syste

% Most frequently the values adopted for this indeg 0.94 — 0.96, Brzemki M. (2013): Organizacja
produkcji w przedsgbiorstwie [Organisation of production in an entée}. Wyd. Difin SA, Warszawa, s. 65.



88 % Intercathedra 31/1, 2015

EFC, = (KFC, — LDW,) - LZR, - LGZ, - WCR,

(3b)

and

EFC, = (KFC, — LND — LD5 — LW3S) - LZR, - LGZ;, - WCP,
(3c)

where:

EFC, — effective available standard hours of k-th typerk station, calculated for the

planned period [h/period],

WCP, — standardised index (coefficient) of time of plad downtime for k-th type work

station [-]. The other denotations as for formi2e) and (2b).

Using formulas produced from two or more input esluwhich characterise: parts, work station,
operations and detailed operations we calculatgegadf output parameters.

The hourly task (job) denotes the number of j-thetparts, which should be manufactured
within each hour of effective available standardinsofor the k-t type work station in order to
complete the assumed production programme in thangd period. Formulas with which the
hourly task is calculated, take the form:

ZGCy, = PUC; /EFC,

(4a)

or by substituting values of Pil@nd EFG with respective formulas (1b) and (3c) we obtain:
ZGCy, = PSC; - [1 +WELT]-]I,‘{{KFCk — LND — LDS — [WS) - LZR, - LGZ, - WCR,),

(4b)

where:

ZGCj — hourly task to manufacture j-th type parts tacbmpleted at k-th type work station

[pcs/h]. The other denotations as in formulas éia) (3¢).

A characteristic feature of direct-line productisrits rhythmic nature. Its measure is the produncti
pace (working pace) of parts. It is the time, whpdsses between the manufacture (between in-
flow) of two successive parts of the same typehok-th type work station. The production pace is
determined by the formula:

TPCy, = EFCy/PUC;,

)

where:

TPCj« — production pace of j-th type parts to k-th tygpation [h/pcs]. The other denotations

as in formulas (1a) and (3c).

The number of pieces of parts, which may be manwfed during ij-th type detailed operation
at k-th type work station, is defined by the houthpacity of the work station. It is established
based on standardised unit performance time ofi ifype detailed operation and the index
(coefficient) of output rate. The output rate indasjusts the planned unit time of detailed
operations by including actual conditions for therfprmance of a detailed operation at the work
station. It is established based on the arithnmagan of performance of the same tasks in previous
planning periods. The hourly capacity is determifiech the formula:

HGSijk = 1“”:"]']1( grchi]'k_-
(6)
where:

MGSjx — hourly capacity of k-th type work station to feem ij-th type detailed operation

[pcs/h],

WWN;c — index of output rate at k-th type work statiassumed for the planned period [-],
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CJDj« — standardised unit time for the performance -t ilype detailed operation (i-th type
operations on a single j-th type part) at k-th twaek station [h/pcs].

The value which characterises simultaneously ailddtaperation and a work station is
standardised unit time for performance of a dedailperation (standardised labour-consumption of
unit detailed operation, calculated unit time). i$t the duration of a production operation
(technological or auxiliary operations) on a singlert, manufactured at the work station of a
specific type, assumed in the calculations for pilenned period. The duration of this time is
determined by the work standard.

Load factor of the k-th type work station for a alktd operation of the ij-th type is
established based on the formula:
WO Si]"k = ZGC”kI.'r.\"IGS”k
(7a)
or after substitution of the value of ZGGand MG with respective formulas (4a) and (6) we
obtain:

PUC; CID;jk
e ik L

WO = EFC, WWN;j5

(7b)

where:

WOS; — load factor of k-th type work station with athj-type detailed operation [-]. The
other denotations as in formulas (4a) and (6).
Based on the load factor values the type of pradmiadrganisation is specified for the analysed
work station. The following situations are distiighed:

1. WOSj = 1 — the work station is allocated the complaskt(detailed operation). Then it is
allocated mass production. In the planned peridggl work station will be changed over
only once (at the beginning of task performance)ly®ne ij-th type detailed operation
will be performed at the work station in the pladiperiod.

2. WOSj > 1 — for the completion of a detailed operatioorenthan one machine or device
will be needed at the k-th type station in the pkohperiod. In such a case production will
be conducted as a multi-stream proteshe number of uniform machines or
technologically equivalent devices is establishaselol on the formula:

LMZ, = INT(WOS;;) + 1

(8)

where:
LMZ j — the number of machines or technologically edaivia devices, constituting
equipment of the k-th type work station, on whidte tij-th type detailed operation is
performed simultaneously in the planned period][pcs
INT() — function of INT(value) — returns the integer tpaf the given number. The other
denotations as in formulas (7a) and (7b).

3. WOSk < 1 — planned task (detailed operation) does titiseu all effective available
standard hours of the work station, thus in ordentrease the load of the work station it
may be assigned additional detailed operations, tie work station will be changed over
more than once and so a variable stream will badal:

%6 The multi-stream character refers to simultane@asallel) performance of the same ij-th type dethi
operation at the k-th type work station by morentbae machine or device, to which a batch of pradods
allocated uniformly.
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Allocation of additional detailed operations to aristation, within the organisation of a complex
stream, has to include the dependence expressékimggregate index of work station load,
described by the formula:
WOS, = IjZ" Wosy, =1,
9)
where:
WOSy — aggregate index of load for the k-th type wakien with a group of nm detailed
operations [-]. The other denotations as in forma) and (7b).
The aggregate index of load for a work stationsiglglished based on the number of the k-th type
work station, required for the performance of tagki{ expressed by the total of detailed operations
allocated to the work station, according to therfola:

B {mﬂwask] jezeli WOS, - INT(WO0S,) = 0
B INT(WO0S,) + 1 jezeli WOS, - INT{W0S,) =0,
(10)
where:

LSTy — number of k-th type work stations required fbe tperformance of nm detailed
operation [pcs]. The other denotations as in foa®8) and (9).

At the work station operating in the variable stneaf production parts are organised in
batches of production and successive detailed tipesaare performed on them. After each
performed ij-th type detailed operation on the picithn batch the work station is changed over.
Next another type of detailed operation is condli@eit on another production batch. The same
detailed operations are performed at the k-th twmek station as the section of time, called
repetition period or production rhythm. The smdlkese interval, in which the changeover time of
a work station may cover the time of its insuffrdidoad, is the minimal repetition period, which
expresses a dependence (including an additionabeuaf work stations):

wii=mm g
_ Hij=t ijk
NOR, = 1-WO5, /LT,
(11)
where:

NOP, — minimal repetition period for a group of nm dietd operations performed at a k-th
type work station [h],

CPZy — standardised changeover time of a k-th type vebakion allocated to i-th type
operations on the batch of j-th type parts [h/bpt€he other denotations as in formulas (9)
and (10).

Standardised changeover time (set-up — completiong)tfor a work station simultaneously
characterises a detailed operation and a worlostdti denotes the time allocated to the prepamnatio
of a work station to initiation of operations onbatch of parts and it is allocated to works
completing the task at the work station. This timaised e.g. for such activities as collection of
tools and their mounting (replacement) in the deyvsetting parameters of the machine, verification
of operating accuracy of tools at the work statzod return of tools and ordering of the work
station after completion of operations. The durattd changeover time depends on the type of
equipment (machines, devices and tools) at the wiation and the type of production operations to
be performed at this work station. The length aradeover time is not influenced by the number of
parts comprised in the production batch. In plagrdalculations it is found as a standardised value
assumed for the planned period.

Minimal repetition period is established for all(ls = 1, ..., s) types of work stations
comprising the primary unit, for which organisatbparameters are calculated. Next from such a
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set of minimal repetition periods the maximal pdri@roduction rhythm of production unit) is
established according to the formula:

MOP = max;, {NOR,}

12)

where:

MOP — maximal repetition period of the production womprising s work stations [h]. The

other denotations as in formula (11).

For organisational reasons the repetition periodhef production unit selected as the maximal
period is increased to the whole number of hourthénshift of the entire week, month, etc. In this
manner we obtain the planned repetition period (Paplied for the production unit.

Calculations described by formulas (1-12) congitilte basis for the development — in the
analytical and/or graphic form — of a model (refpegi periodical) schedule of production unit
operations. These calculations may further be tiirsg point for the preparation of a schedule of
work station operation by workers, as well as adake of supplies of materials and parts to work
stations, inspections and repairs of work statitns

STRUCTURE OF TABLES IN THE PROGRAMME “DETERMINATION OF
PARAMETERS OF RHYTHMIC PRODUCTION”"

In the programme called “Determination of parangetdrrhythmic production”, developed in
the form of a database, four tables (objects) weeated: Types of parts (RCZ), Types of work
stations (RST), Types of operations (ROP) and Tyjetetailed operations (RDO). In these tables
input values were given following the principlesrefational database. They form fields (columns)
of tables, constituting their attributes. Allocatiof individual values to respective tables of the
programme is presented in table 1.

Table 1. Allocation of input values of rhythmic pikaction to tables of relational database

Symbol of Description defining the role of parameter Location of
parameter parameter
1. NRC Name of type of parts Fields of table:
2. PSG In-flow programme of j-th type parts, establishedglanned period [pcs/period] RCZ
3. WBU; Standardised index of spoilage j-th type parts esged as fraction [-]
4. NRS Name of type of work station Fields of table:
5 KFC, Calendar available standard hours of k-th workataestablished for planned periddST
' [24 h/period]
6. LNDy Number of Sundays in the planned period [24 h/jggrio
7 LDS, Number of holidays (24h) in the period, exceptHolidays falling on Sundays in the
) planned period [24 h/period]
8. LWS, Number of Saturdays off work in the planned peftih/period]
9 LGZ, Nomi_nal number of hours in the shift, assumed forknat the k-th type work statign
) [h/shift]
10 LZP, Sta_ndardised number of shifts per 24 h, adoptedviok at k-th type work station
) [shift/24 h]
11. WCR Standardised index of planned downtime for k-tretywrk station [-]
1. NRO Name of type of operations Ei(e)lgs of table:
13 CPZ Standardis_ed time of changeover for k-th type vetation for i-th type operations ofields of table:
) k| a batch of j-th type parts [h/batch RDO
14 cn; Standardised unit time fqr performance of i-th tygeerations on a single j-th type
) k part at k-th type work station [h/pcs]
15 WWCi Standard_ised index for performance o_f a unit ijyfhe detailed operation at k-th type
) ! work station, adopted for planned period [-]

Source: Own study.
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Figure 1 presents a screenshot of the form in #wabdse to enter data required for the
performance of calculations of output values fayamisational parameters in rhythmic production.
Buttons in the lower section of the form facilitaégid transfer to reports with data and results.

Entering of data for work stations, operations,
Parts and detailed operations

Parametersof detailed operation: Parametersof work stations
NRS: Stl NRS: Stl
NRO: Opl KFCk: 365
NRC: C1 LNDk: 52
CPzijk: 5,0 LDSk 11
CJDijk: 0,20 LWSk: 52
WWCijk: 0,90 LGZk 8

Parametersof parts LZPk: 3
NRC: C1 WCPk: 0,95
PSCj: 1000 Parametersof operations
WBU;: 0,10 NRS: Stl
NRS: Stl
Open report with input data

Open report results of further
work stations and detailed
operations

Fig. 1. A view of the form to enter data to thegnamme “Determination of parameters of rhythmic
production”

Source: Own study.

RELATIONSHIPS BETWEEN TABLES IN THE DATABASE
Three relationships were established between taBliéshe relationships are of the one-to-
many type. Three tables: Type of parts, Type ofkngiations and Type of operations are the main
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tables in these relationships. They are conneciddthe table Type of detailed operations, which
serves in these relationships the function of sslibate table. Relationships between tables have
the following characteristics:

1. Relationship of Type of parts — Type of detailecmgtions: each part of a specific type
from the RCZ table may be comprised in more thaamtype of detailed operations in the
RDO table; each detailed operation of a specifi@tirom the RDO table may be formed
by only one type of parts from the RCZ table.

2. Relationship of Type of operations — Type of dethibperations: each operation of a
specific type from the ROP table may be includedmore than one type detailed
operation from the RDO table; each detailed opematif a specific type from the RDO
table may be formed by only one type of operatfoos the ROP table.

3. Relationship of Type of work stations — Type ofadleid operation: at each work station of
a specific type from the RST table more than ope tyf detailed operation from the RDO
table may be performed; each detailed operatioa specific type from the RDO table
may be performed only at one type of work statimmfthe RST table.

Diagram of relationships between tables of relaialatabase are presented in Fig. 2.

RCz RDO RST
ID operation ) NRS -\1_ ID work station
NRC -\_ NRO NRS

NRC KFC

® CPZijk LND

ROP CJDijk LDS

WWCijk LWS
ID part _/_ LGZk
NRC LZPk
PSCj WCPk
WBUj

ID operacji - ID of operation, ID stanowiska - IDwork station, ID czsci - ID of parts (ID —
identifier

Fig. 2. Diagram of relationships between tablethéndatabase “Determination of parameters of
rhythmic production”

Source: Own study

STRUCTURE OF QUERIES IN DATABASE

In order to establish values of output parameteus $earch queries were created: Kwl, Kw2,
Kw3, Kw4. They incorporate, in accordance with tpenciples of relational database, fields
required for calculations coming from respectivbléa and calculation formulas. Table 2 lists
distribution of values, which are calculated usiogned queries. The last but one column of table 2
gives the number of the formula, according to wtdaltulation rules were constructed in individual
queries. Formulas were presented when discussingrttedure of determination for parameters of
rhythmic production.
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Table 2. A list of values calculated using queHesl, Kw2, Kw3 in the programme
.Determination of parameters of rhythmic production
Symbol of Description defining the role of parameter Formdta| Name of
parameter Query
1 PUG The programme for production setup for j-th typetpdor the 1a
) planned period [pcs/period]
5 EFG, Effectl_ve available standard hours for k-th typerkvastation 3c
[h/period]
3 7GC Hourly task for manufacture of j-th type parts ®gerformed gt 4a
) G | -th type work station [pcs/h]
| Hourly capacity of k-th type work station to perfoiij-th type
4| MGSi | jotajled operation [pcs/h] 6 Kwl
5. | wos, Load |_ndex for k-th type work station with ij-thpgg detaileg 7a
| operation [-]
Number of machines or technologically equivalenticies
6 LMZ. comprising equipment of k-th type work station, which ij-th 8
) Ik |type detailed operation is performed simultaneouslythe
planned period [pcs]
2 WOS, Aggregate load index of k-th type work station wétlgroup o 9
) nm detailed operations [-] Kw2
3 CPZ Total changeover time for k-th type work stationP@&g) i
) performed while performing group of nm detailed rapi@ens [h]
Number of k-th type work stations required for penfiance o
9. LSTy . . 10
nm detailed operations [pcs] Kw3
10.| NOR, Minimal repetition period for the group of nm dédi 11
) operations performed at k-th type work station [h]
11. | mMop Ma>_<|mal repetition period of production unit groogis work 12
stations [h] K
- — - - —— w4
12 POP Maximal repetition period for production unit inesed td )
) whole number of hours in a shift [h]

Query Kwl includes calculated values, which refea specific type of parts, work stations
or detailed operations. In query Kw2 aggregate esmlare determined, referring to work stations of
a specific type and all detailed operations perfmnat these stations. Query Kw3 incorporates
parameters characterising a work station of a fipdgpe. In turn, the last query makes possible
calculation of parameters characterising the engireduction unit covered by planning of
organisational parameters in rhythmic productioigufe 3 presents an example screenshot of
calculated parameters of rhythmic production preslicoy query Kwl. The example concerns
parameters of the production unit composed of fogres of work stations manufacturing
production batches of four types of parts. At thiedt work station production batch of parts C1 is
manufactured in the multi-stream system — on tvahrielogically equivalent machines. In turn,
Fig. 4 presents a report with results of calcufetibased on queries Kw2 and Kw3. The repetition

Source: Own study

period for the entire production unit is POP = 289 35 shifts.
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NRS | NRO | NRC PUC] EFCk| ZGCjkl MGSik WOSik|  LMZijk
c1 1100 0,19 45 0,04
2 132 2
st1 | op1 < 320" 5700 0.23 3 0.08 1
c3 1650 0,29 2 0,14
c4 2200 0,39 1,33 0,29
c1 1100 0,29 1,29 0,23
c2 1320 0,35 0,5 0,69
st2 | op2 3800 1
c3 1650 0,43 1,13 0,39
c4 2200 0,58 1,29 0,45
c1 1100 0,59 0,31 1,9 2
c2 1320 0,71 1,8 0,39 1
st3 | op3 1862
c3 1650 0,89 1,06 0,83 1
c4 2200 1,18 1,95 0,61 1
c1 1100 0,34 1,8 0,19
c2 1320 0,41 1,5 0,28
st4 | Opa 3200 1
c3 1650 0,52 3 0,17
c4 2200 0,69 1,11 0,62

Fig. 3. Results of calculations for parametershgtlimic production using query Kwl

Source: Own study

Repetition periods NOP

CPZk WOSk LSTk NOP
Stl 17.C 0.5¢ 1 38.1¢
St2 14,0 1,7¢ 2 114.8:
St3 18,0 3,74 4 274,1:
St4 15,0 1.2¢ 2 40.31

Fig. 4. Results of calculations for parametershgtlimic production based on queries Kw2, Kw3
and Kw4 # repetition periods

Source: Own study.

CONCLUSION
The programme “Determination of parameters of rimjthproduction proposed in the form of
relational database considerably accelerates adilcng during planning of rhythmic production.
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The programme is user-friendly. This applicatioryrba a useful planning tool in production setup
departments of enterprises with lot production i durniture or machine industry.

The programme may be upgraded to include new aloal segments supporting planning
works. Determination of organizational parametarsriiythmic production does not end the
planning process in this respect. The most impoithmtified parameter is the repetition period. It
establishes the framework, within which planneddfaf work stations are distributed. Based on
calculated values a model schedule of loads forkwaiations in a production unit may be
constructed using an analytical or graphical metl@alculations performed for this purpose may
also be included in the structure of the presergdional database.
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Marek WieruszewsK{, Wojciech Li$®, Radostaw Mirsid®

A QUALITATIVE AND DIMENSIONAL CHARACTERISATION OF ROUND
WOOD VS SAWMILL COSTS

Abstract: The influence of variable indexes of material psi@n costs in an enterprise is a
significant element affecting the position of saWrenterprises in the domestic wood industry.
Apart from the price rise factor resulting from timereasing material deficit, the qualitative and
dimensional characterisation of processed rounddweaalso significant. The influence of these
factors is particularly important for medium-sizgterprises concentrating on gradual technological
development in order to maintain competitivenesthermarket.

Keywords : round timber , market prices , the cost of works

INTRODUCTION

A vast majority of wood raw material on the Polislarket is supplied to wood plants by road.
The amount of wood raw material depends on thentdolgical capacity and clients’ demand. In
order to maintain production continuity and full sklmad of machinery enterprises chiefly acquire
wood from nearby Regional Directorates of Stateebtw (RDSF). The increasing demand for
products combined with limited access to the makteauses the need to use the material resources
of forests belonging to private owners.

The volume of round wood sawn by domestic elemegtatessing plants ranges from nearly 1
thousand to 600 thousand® mer year. On average medium-size enterprises gsoabout 20
thousand m per year [Strykowski 2011]. These enterprises araracterised by considerable
intensity in introducing processing and technolafitnnovations [Czemko 2003, Ratajczak,
Szostak, BidZiska 2005, Bekas 2008]. Basic products include mby tmber but also joinery,
flooring materials, pallets, interior and exteriotadding materials, glued products, wooden
architecture products, briquettes and pellets [r@906]. RDSFs are the main suppliers of round
raw material in the chain of wood flow [Lis 2014s| Popyk 2005].

AIM AND ASSUMPTIONS OF STUDY

The aim of the study was to determine the influerfceariability of raw material prices on the
costs of a medium-size elemental wood processitgyise under analysis. The assumption was
that a model sawmill chiefly sawed softwood. Acéogdto the guidelines, the average yearly
throughput of about 20 thousand® of raw material per year was assumed. The metbgabal
assumptions were verified in the comparative pef0d0-2014. The quantitative throughput of
softwood was assumed at 96-99%. It resulted fraamabsumption that most enterprises processed
pinewood and it was the type of wood characterisethe predominant percentage of volume. The
following values were obtained as the percentaga@rd@wood volume in the total volume of wood

2" poznan University of Life Sciences, Departmentobd Technology, Wojska Polskiego 38/42, 60-62hd&nzPoland,;
tel. +48 61 848 74 38, fax: +48 61 848 74 37; edlrmawierusz@up.poznan.pl

B poznai University of Life Sciences, Department of Ecorsrand Economic Policy in Agribusiness, Wojska leeim 28,
60-637 Pozné, Poland. e-mail: wlis@up.poznan.pl

2 poznan University of Life Sciences, Departmentobd Technology, Wojska Polskiego 38/42, 60-62hd@nzPoland,;
tel. +48 61 848 74 38, fax: +48 61 848 74 37; elmanirski@up.poznan.pl
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processed: in 2010 — more than 93%, in 2011 and 2Gbout 98%, in 2013 — about 92%, in 2014 —
93% of round wood purchased from State Forests (SF)

The wood type structure as well as the qualitatarel dimensional structure [assessed
according to ‘The Technical Conditions for LargeesiSoftwood, PN-92/D-95017, PN-92/D-
95008] unquestionably influence the production pesc At the same time, it is the main cost
generated in the enterprise. The thickness claatinh of raw material is a significant and the mos
important element of the cost estimation referriogthe purchase capacity. The qualitative
classification considerably translates to the vafisawing material acquired and to the possibility
of its use in secondary wood processing.

The wood type documentation was based on the psedhanaterial structure. Table 1 shows
the percentage of wood types in the material sagptd the sawmill during the period under
investigation. The volume of purchased materiduides both longer and shorter log wood.

Table 1. The volume of round wood processed bet@€d0 and 2014 with division into wood

types
m;zc’f 2010 2011 2012 2013 5014 | medium
me* % | m* | % [m>*] % | m®* | % | m®* | % | m** | %
PINE 19141] 95,71 16995| 84,98| 17098 85 49| 18476 92,38| 18 526| 92,63| 18 047| 9024
SPRUCE 767 3.84| 2598|12,99| 2328|1164 1241| 6,21 1032| 5.16| 1993 7.97
OAK 21| o11| 78| 039 184| 092| 95| 048] 390 1,95 154 077
BEECH 16| 008| 94| 047| 192| 096| 77| 039 of 000 76| 038
BIRCH 55| 0,28] 235| 1,18| 198| 0,99 111| 0,56| 52| 0,26 130| 0.65

Note: a volume of about 20,000 mer year was assumed for 2010-2014
Source: The author’s compilation

RESULTS OF STUDY

The average price of material is a basic compoimetiie overall cost accounting. According to
the data provided by State Forests, the averags paice of all wood types and assortments was
154.65 zlotys per fin 2010 and 186.68 zlotys pef in 2011 (Table 2). According to the average
price of wood obtained by forest divisions in 20t average sales price of wood was 186.42 zlotys
per n? in 2012 and 171.05 zlotys perfiim 2013 (Table 2). In 2014 the average sales prias
188.85 zlotys per fnAs can be seen, during the five-year period prinereased by 22.11% [Table
2 based on the data of the Central Statisticakc®ft010-2014].

Table 2 shows the percentage of wood types anggeearices of wood material based on the
gquantitative data concerning material in the ovesgstem of cost accounting resulting from the
material purchased by the elemental wood processimgrprise (sawmill) with a medium-scale
sawing capacity.

The results indicate a significant share of pinesdvamong softwood. The share dropped in
2011 and 2012, but it gradually increased in 2048 2014. This tendency could be observed in
spite of the noticeable price rise in 2014.
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Table 2. The average price of wood between 2012athd

. f 2010 c | 2011 ¢ | 2012 c| 2018 d 2014  @medium
ype of woo
am* | % || w || % | amd| % | amd| w | 2™
PINE 215/ 2047| 259| -6,95| 241| -539| 228| 921| 249|1581| 23840
1 241,60
SPRUCE 223 18,39 264| -7,20| 245| -0,82| 243|-412| 233| 4,48
OAK 301| 40,15 548|-25.18| 410| 9,27| 448| 067| 451|15,35 44960
BEECH 189 32,28/ 250| -2,00| 245|-17,55 202|-9.41| 183|-3,17| 213.80
BIRCH 159| 0,63| 160| 6,88 171| 7.60| 184|-2,72| 179|1258 170,60
154,65 | 20,71| 186,68| -0,14 | 186,42 -8,24 | 171,05 10,41| 188,85| 22,11| 177,53
a
M.P.10.78.970| M.P.11.970 | M.P.2012.788 M.P.2013.8918°.2014.955
b 156,64 20,19 | 188,27-3,01 | 182,61-6,51 | 170,73 174,56

Markings: prices: wood types — Rynek Drzewny 2000%— at the end of December; a — published by tdoni
Polski; b — published by Statistical Yearbook; grice change, previous year = 100%; price chand8-2014

Source: The author’s compilation

In order to determine the wood-type-dependent @mfe of qualitative and thickness classes of
material on the economic indexes of investments pleentages of wood type volumes were
compared for the 2010-2014 period under analysis.

As results from the data in Table 3, wood class W@@s the prevalent assortment (32-
36%) in the predominant pinewood material processeth 2010 to 2013 (about 88% of the
processed material volume). WCO1 was the next tssat class in the qualitative classification of
round pinewood (18-22%). It was followed by clasgé302 (13-16%), WCO03 (8- 11%) and WBO03
(about 4%-5%). The other pinewood assortments dicerceed 4% of the total pinewood material
processed in the period under analysis. The matéoan classes WB02, WC02 and WCO01
generates the main purchase cost of round wood.

As results from the data in Table 4, between 204d 2014 the spruce wood which was
predominantly processed belonged to the assortafehe third quality class — WC02 made 30-39%
of the share of round spruce wood. It was followgdclass WCO01 (24-30%) and class WCO03 (10-
17%). The use of the fourth quality class of sprwo®d was noticeable, where the share of WD2
was 7-10% and the share of WD3 and WD1 amountethént 3-5% each. The use of other spruce
wood assortments belonging to thickness and quakisses WB02 and WBO03 did not exceed about
7%. Similarly to pinewood, this proves that the W@Qality class of spruce wood material
generated the greatest costs, whereas the cogmtahby the fourth wood quality class WD were
minimal.

The quality of material and its thickness class iadexes affecting the level of rational
wood processing. Apart from price relations, thieskexes are significant to the use of round wood
and achievable optimal throughput levels.
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Table 3. The share of assortments according tquhétative and thickness classification of

pinewood between 2010 and 2014

al

Participation in the costs
Participation in individual yearg _ _
Assortment Net price| Share in the cost of raw mater|
2010| 2011 2012| 2013( 2014 2014 2014
[%6] zHm’ [%]
WAL 3 0,00 0,0/ 0,1] 0,0f 0,0 600 0,0
WB1 1 0,1 o0, 0,1, 0,1] 0,1 330 0,1
WB1 2 29 1,71 0,8 2,2] 2,6] 406 3,2
WB1 3 3,5 1,4 05| 1,0/ 0,9] 486 1,3
WAO 2 3,5 42| 36| 3,0 35| 454 4,8
WAO 3 3,8 34| 30| 2,5 2,3] 563 3,9
WBO0 1 2,11 2,8] 2,0 2,3] 3,7] 294 3,3
WBO0 2 13,6] 15,3] 16,4] 15,1| 17,2| 370 19,3
WBO0 3 4,2 45| 55| 4,71 5,3 427 6,9
WCO 1 18,2] 21,6 21,2| 18,7] 31,1 264 24,9
WCO 2 35,8| 32,2| 34,8] 36,5( 23,5 315 22,5
WCO0 3 9,4] 8,0| 84| 11,0 75| 363 8,3
WD 1 0,7] 1,0/ 0,8/ 0,3] 0,6] 194 0,4
WD 2 1,7 2,1 2,0 12| 0,7 214 0,4
WD 3 0,6 06| 0,7] 0,6 04| 235 0,3
S2B 0,0 1,3 0,3 0,7] 0,7] 269 0,5

Source: Rynek Drzewny 2014, The author's compilatio

Table 4. The percentage of assortments in thetgtinad and thickness classification of spruce

wood between 2010 and 2014

Participation in the costs
Assortment Participation in individual year Net price| Share in the cost of raw mater
2010| 2014| 2014( 2013| 2014| 2014 2014

(%] zm® [%]
WAO 2 0,7] 1,4 0,7 0,0 0,0 430 0,0
WAO 3 03] 2,8/ 1,6/ 0,0 0,0 527 0,0
WBO0 1 0,6 0,3 0,2 0,0 0,0 325 0,0
WBO0 2 100 29| 56| 0,2 0,1 369 0,1
WBO0 3 02 12 23] 03| 0,0 407 0,0
WCO0 1 26,9| 28,5| 30,7| 24,3| 40,8 264 36,7
WCO0 2 35,7] 30,5| 33,0| 39,7 38,2 313 40,7
WCO 3 17,7 11,5| 10,4| 16,7| 14,7 357 17,8
WD 1 3,6] 55| 44| 44| 13 199 0,9
WD 2 9,1] 10,0 7,9] 9,2 5,0 223 3,8
WD 3 43| 55| 34| 52| 0,0 263 0,0

Source: Rynek Drzewny 2014, The author's compilatio

al
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Table 5. The percentages of assortment volumdigualitative and thickness classification in the
total throughput between 2010 and 2014

Percentage of raw material in different years
Assortment 2010 | 2011| 2012| 2014 2014
%
WA1 3 0,0 0,0 0,0 0,0 0,0
WB1 1 0,1 0,1 0,0 0,1 0,1
WB1 2 2,7 1,5 0,8 2,1 2,5
WB1 3 3,3 1,2 0,6 1,0 0,8
WAO 2 3,3 3,7 3,1 2,8 3,3
WAO 3 3,6 3,3 2,7 2,3 2,2
WBO0 1 2,0 2,4 1,7 2,2 3,5
WBO0 2 129] 13,4 14,6/ 139 16,2
WBO 3 4,2 4,0 5,0 4.4 51
WCO0 1 18,7 22,4 21,9 19,0 314
WCO0 2 35,7 31,8 34,3] 36,4 244
WCO0 3 9,9 8,7 9,0 115 8,0
WD 1 0,8 1,6 1,3 0,6 0,7
WD2 2,1 3,3 3,0 1,9 0,9
WD 3 0,8 1,5 1,4 1,2 0,4
S2A 0,0 0,1 0,1 0,0 0,0
S2B 0,0 1,2 0,3 0,7 0,6

Source: The author’'s compilation

Table 5 compares the results of the analysis ofqtentitative structure of wood material
assortments sent to overall processing. As redidte the data, logs of class WC02 were the
predominant assortment (31-36%). It was followedthg assortment classes WCO01 (18-22%),
WBO02 (13-14%) and WCO03 (9-11%) as the main grodpsund wood material to be sawn.

Table 6. The percentages of assortment volumdwithickness classification in the total

throughput between 2010 and 2014

Percentage of raw material in different years
Thickness clasp 2010 | 2011| 2012] 2013 2014
%
w1 22 26 25 22 35
W2 57 54 56 57 47
w3 22 19 19 20 17
S 0 1 0 1 1

Source: The author’s compilation
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As results from Table 6, which shows the percesgagf thickness classes, according to the
normative classification of PN-D-95000:2002, in thst four years the second thickness class W2
was predominant (middle diameter without bark 25e34) with a share of 53-57% of the total
volume sent for sawing in the enterprise. The assarts of thickness classes W1 and W3
fluctuated within a similar percentage range, wiaass W1 (21-26%) had minimal advantage over
class W3 (18-21%). The percentage of medium-siziemadin the total wood weight was minimal
and did not exceed 1.5% of the volume share duhiagperiod under analysis. In 2014 there was a
noticeable increase of about 10% in the purchasmaiérial of the first thickness class (up to a
level of 35%). It is characterised by a lower indd>quantitative material efficiency in comparable
sawmill throughputs.

SUMMARY

The analysis of variable conditions affecting basist factors, i.e. relations between raw
material prices and the type of wood processedealed that among softwood, which is
predominant in the domestic elemental processhegetis a significant role of the material quality.
The quality of wood affects the market price of enetl.

The selection of the quality of large-size wooddiaes important when determining the share
of raw material processed. The study showed theathind class made about 60% of the pinewood
volume and about 80% of the spruce wood volumes Khowledge gives a possibility to determine
cost indexes if we assume the predominance of ¥1&4382 (about 24-36% in the pinewood weight
and 30-40% in the spruce wood weight) at an avepaige level of about 240-262 zlotys pef m
(pinewood average price — 249-262 zlotys p&rspruce wood average price — 233-264 zlotys per
m® in December 2014). The share of assortments fiensecond quality class WB0 and fourth
quality class WD proves variability in the costsrafv materials. The study of the influence of
thickness classes on cost variability points touhguestionable predominance of the second class.
This proves the noticeable increasing tendenchénshare of material with larger diameters. It is
the consequence of increasing the age class ofrabtpitree stands. As a result, the processing
technology will change significantly and it may kapositive influence on the rational use of raw
material.
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PN-92/D-95008: Surowiec drzewny. Drewno wielkowgnoiwe liciaste. Wspdine
wymagania i badania

PN-92/D-95017: Surowiec drzewny. Drewno wielkowgnowe iglaste. Wspoélne wymagania
i badania

Zarzadzeniem nr 72/2013 Dyrektora Generalnego LP: Waruekhniczne na drewno
wielkowymiarowe iglaste
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Krystyna Zimnoct°

GDP GROWTH AS A MEASURE OF GROWTH AND LEVEL OF SOCIO -
ECONOMIC DEVELOPMENT

Abstract: National accounts and utilization of GDP by maccoremic decision-making was
in the twentieth century one of the greatest inest The evolution of the methodology of GDP
surrenders economic concepts to political goal@P@eases to reliably measure the economy, but
rather presents the created image, with bettetioalaf budget deficit and public debt. It provides
higher contributions to international organizatiomkich are calculated as a percentage of GDP.
Such creative national accounts cannot be the frsidfective economic policy of the country.

How to explain the growth of GDP, with a simultansdncrease in unemployment, increase in
rates of poverty, with higher expenditures on aloassistance, and higher rate of public and privat
indebtedness. But such a picture of Polish econisnsgen in statistical data for the last six years.
This article attempts to explain the lack of anyretation of GDP growth and a lack of decline in
the unemployment rate in Poland.

Keywords: national income, gross domestic product, GDP odlogy, the SNA 2008, ESA
2010, GDP growth, standard of living, unemployment

GENESIS AND EVOLUTION OF NATIONAL ACCOUNTS METHODO LOGIES

The forerunner of research on national income wdfiaw Petty. One of the most versatile
contemporary thinkers - a philosopher, an econgmistatistician, a doctor, an artist.

As the main overseer of Cromwell, in his actiongdgd by the objective to increase the tax
revenue of the state with ultimate goal of incregamilitary spending, he estimated income and
expenditure for England and Wales for the year01&&d 1680. He pointed out that besides the
ground - fields and mines, the source of incomevagk.

When the work will be taxed it will bring income the state. He wrote that the counting of
national income is necessary in the conduct ofrtess and decision-making in politics [E. Lipinski,
1958, pp. 482-493].

Another contribution - recorded by the history ocbeomic thought - to the study of national
income is Francois Quesney's economic boardemdaat1758. This method is a first scheme of
circular flow movements in the economy, and allagsess the state of health or disease in the
community. It was to be the basis of scientific @@egh in economics and compass, by which the
government should govern , especially during tleerilile crisis". During periods of stagnation in
the economy, the advent of which in France is iiadle according to the author [E. Lipinski,
1981].

Emergence of the Great Depression in the thidfethe twentieth century has prompted the
US government to take full estimates of nationabme. The most important role in these works
played Simnon Kuznets. National accounts havegatde be an interesting field of research for
economists and statisticians, and a useful toolefanomic policy. John Maynard Keynes, the
founder of theoretical foundations of contemporbly economic policy also saw importance of
national accounts. The first calculation of nationaome was presented to the public in the US in
1947. As it was during World War Il, national acotaiwere used to conduct economic policy
during the so called "Cold War". It was the toskd in the rivalry between East and West [M.
Drozdowicz-Bi€ 2012].
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National accounts methodology was permanently cbéngt the beginning it was the concept
of gross national product (GNP). Next it was theaapt of gross domestic product (GDP), which
takes into account the impact of international écafirther it was expanded to the calculation of
GDP per capita in purchasing power parity. Howetlesgse changes were dictated by the needs of
the current politics. Replacement of GNP by commarded today GDP as a measure in national
accounts had its roots in necessity to alleviatedbepening of differences in the level of national
product between highly developed countries and ldpugg countries. It was done to conceal real
causes of these differences, which are: post-@lerpansion of former colonial powers. National
product of the country represent the sum of thernme of the factors of production owned by the
citizens of the country. GDP is the monetary valtithe finished goods and services produced in a
year in the country. The value of output shouldebeal to the revenue the factors of production
bring when used for its manufacture in the countryAnd these are the source of income for
expenditure in the country.

GDP is then calculated as the sum of consumer spgnitivestment, government spending,
and spending abroad on domestic goods and servieesf imports of the same. The monetary
value of final goods and services received fromhsaggregation of a country in a given year
includes not only consumption expenditure incurfireein income or savings, but financed with a
loan. Similarly, for investment as a component @F; does not make a distinction between paid
and unpaid expenses. It captures all governmemidépg and therefore those financed by budget
deficit. GDP includes spending on consumption angstment, quite apart from their economic
efficiency. Simon Kuznets in the sixties of the ttieth century, warned: in the adopted approach
to national accounts people disappeared. We dampsople as workers, farmers and businessmen.
They are treated as consumers ... Faded was tferedi€e between quality and quantity of
economic growth, expenditures and profits assatiatith economic growth, and the growth
became the parent category, even if we do not kninerincrease of what it is about [S. Kuznets
1965].

Keynes' macroeconomic theory of GDP growth becahee lasis for state intervention.
Governments in different countries have begun te se GDP is not only the basis for
macroeconomic decisions, but also a tool to pronteéé own political successes or failures of
economic policy to hide by changing the way thersaration of its value. National accounts are in
the realm of methodology detached from the re& sfzhe macroeconomic environment.

SYSTEM OF NATIONAL ACCOUNTS

Global manual for the System of National Accou(B\A) is established internationally by a
special committee involving experts from the majernational organizations: the United Nations,
the European Commission, the OECD, the IMF andWeld Bank. Every few years, the SNA
methodology is subject to revision. Last update Shidk place in 2008. The European Union uses
the methodology of the regional European SystenNafional Accounts (European System of
Accounts, ESA). It shall be adjusted to changethénmethodology internationally. Adaptation to
revised SNA 2008 Europe acts as ESA 2010. Polédkelall EU countries, have used ESA 2010
national accounts for 2014 years. This time alsoebted from the policy of the extended
calculations.

SNA 2008 as well as ESA 2010 shows in the GDP @orapts as new items of expenditure
items previously considered to be elements of inégliate consumption. The revision is a count as
final products indicated in the SNA 2008 productsvipusly recognized as indirect. In order to
maintain the triple equality: production = incomexpenditure, the SNA 2008 requires recognition
in the national accounts of income from illegalidties. Increased by the amounts listed in the
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SNA 2008 items of intermediate consumption and mmedllegal GDP gives a basis for higher
contributions to the EU budget, the UN and oth&srimational organizations.

Introduced in national accounts methodology newesufor recognition of intermediate
consumption, indicate that expenditure in the GDIPne longer be treated as an expense, and so
thus will increase GDP. The most significant changeth the biggest influence on the structure of
GDP components, refer to the capitalization of exiitere on research and development and
capitalization of expenditure on weapons systemddth cases, these expenses will cease to be
treated as current costs (intermediate consump@m) will be treated as gross fixed capital
formation, stored in a formula as an investmentA 2810 treated similarly artistic works which are
the subject of intellectual property rights, sushfigm and television productions. On the grounds
that movies and TV series are shown repeatedly) é&vedecades, are exported abroad, they bring
income to producers, copyright owners and operatbislevision.

Inclusion in the national accounts illegal actedtiaround the world raised a lot of emotions
and moral concerns in the first decade of the tywirdt century. In Poland, Central Statistical
Office (CSO) according to changes in the ESA 20dtiheted the illegal activities associated with
prostitution (only the activities of the protectidrprocurer), drugs and cigarette smuggling. Of
course CSO did not carried out any primary resedrebause it is after all undeclared economy. In
relation to the activities of illegal Central Sttital Office can not based on the Statistics Act
request reports. To estimate the size of illegtVities were used police statistics on the nuntfer
crimes, reports the Ministry of Finance on the wofkthe customs services, publications of the
National Bureau for Drug Prevention, reports okingational organizations: TAMPEP (European
Network for HIV / STI Prevention and Health Pronastiamong Migrant Sex Workers) Office of
the United Nations. Drugs and Crime - United Nagi@ffice on Drugs and Crime (UNODC), the
European Monitoring Centre for Drugs and Drug Addit - European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA). According to tf&NA 2008 quality data obtained by
specialized centers it is sufficient to make thinestes on that basis. Prevention programs irevolv
the collection of data useful in statistics, whare used for calculating the monitoring indicators
(for example, to require police to record priceslafgs). The reports provide data about the sdale o
illegal phenomena, as well as prices on illicit keds. The analytical work are also important source
of information about the organization of illicittavity and nationality of persons involved in tjal
activities. A valuable source of knowledge are gisgss releases and internet services.

The impact of such estimated value of the actigifggal) on GDP was low. In the years
1995-2013 the share in GDP amounted to 0.48% @0 [Implementation of the European System
of National Accounts 2014 Central Statistical Officin other countries, new rules for counting
also gave about 1% of GDP. In Poland, the resilisadier studies by Central Statistical Office
(CSO) of undeclared work show at least a few paaggnof its share in income. Research experts
in this field show the importance of a greater shafrthe gray economy in GDP. According to the
calculation Friedrich Schenider'a in 2014. Grayneeoy in the countries of the European Union
(EU 28) accounted for 18.6% of GDP. The gray eocon@n Poland in 2014 accounted for 23.5%
of Polish GDP. [F. Schneider 2015].

What is therefore legitimate share of undeclarediviies: our work in households,
volunteering, cultivation plots and gardens, fighirevenues from online betting sportsbook, forrex
market and others. Does it make sense to estirhatedlue which is incalculable. Including to
national accounts estimates the value of illegéividies, does not increases GDP. It is in fact a
social cost burden on the budget, redistributivaseguence of socially desirable activities [E.
Maczynska 2013]. Shopping and spending in the gray ecgnara financed with income from
legitimate economic activities. Income from theygegonomy is used to finance purchases on the
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markets of legitimate economic activities. Prasiiin, drug smuggling and trade does not multiply
GDP, but they have the impact on its redistribution

Anything can be a component of GDP. Just identiiy aame the illegal activity.

This may be regarded as "dirty money londering” dbgtisticians. This will not change
certainly real size of economic and social reditiBut it will bring positive consequences for
governing politicians - improving relations of budgleficit and public debt to GDP, which will
increase contributions to the EU budget, the UN@her economic organizations.

GDP GROWTH RATE AND UNEMPLOYMENT IN POLAND

In economic theory is known regularity showing timerdependence between economic
growth, GDP growth rate and the rate of unemploymehis pattern is demonstrated empirically
on the basis of the American economy by Arthur OkDRun A. 1962] Okun's Law indicates
negative correlation of GDP growth and the unempient rate [R. Hall, J. Taylor, 2007]. Okun's
Law states that for every 2% decline in real GDBtiee to potential GDP, the unemployment rate
increased by 1 percent. Always when productioneiases by 2% faster than potential GDP,
unemployment rate reduced by 1 percentage poishaivs that changes in unemployment rates can
be well predicted on the basis of GDP growth. Re#ld by interchangeability decline in real GDP
and an increase in unemployment. If, for exampl¢hat starting point we have GDP at 100%
potential level, then down to 90%, the unemploymaité will increase by 1 percentage point, eg.
From 6% to 7%. The actual GDP must grow at the seateeas potential output, that there is no
increase in unemployment (to reduce them must daster).

The relationship between economic growth and uneympént presented by A. Okun has the
form of a simple statistical relationship and givése to easily predict cyclical fluctuations in
unemployment. Continuing research relationship Mlitbtuations in the unemployment dynamics
of economic growth shows the complexity of thisatieinship, variability over time and variation
among the economies [M. Drozodwicz-Bi2012]. In selected OECD countries growth rate aded
to lower the unemployment is higher in the US ecoyp@nd is about 3% per year, compared with
Britain, France and the Netherlands - there is al286 [P. Maleszyk, 2014, pp. 31-42]. These
countries have different labor market models ali$i@rdpersistent lowest unemployment rate - the
level of unemployment at which there is a balamcéhe labor market and optimum utilization of
labor (in the assumptions Okun's unemploymentobto).

In the US, the condition of the economy is assesseithe basis of the unemployment rate. The
main economic indicator is released monthly by Department of Labor, the unemployment rate
and the number of new jobs. In European countriles, economic situation commonly used
indicator is the rate of GDP growth. Announced lyernments at the end of the year the rate of
growth is today the importance of more propagahda economic. Lack of credibility, measured in
GDP affect its quality - trust, peace, aestheties Mlaczynska 2013]. Does GDP measures the
standard of living in a situation when the statistshow the growth, while there is growth in
unemployment and poverty, and the picture of thisR@conomy comes out of statistical data for
last six years (Table 1).

In the Polish economy in the years 2005-2008 thaiomship between economic growth and
unemployment is consistent with Okun's law. In yiears 2009 -2013 there is a parallel growth of
GDP and rising unemployment. The interpretatiorihid phenomenon requires a reference to the
beforementioned unreliability of rate of GDP grbwdata and the turmoil in the Polish labor
market. Economic growth in the second of the hgjitéd periods can occur due to increasing
government spending, including EU funds. Infraditee investments, including those relating to
the organization of UEFA EURO 2012 football gantés, LNG terminal in Swinoujscie and many
others, were an important component of the PoliBiP@ this period. Implementation of many of
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these investments has been entrusted by the gogatrto foreign companies. What undoubtedly
limited the opportunities for Polish companies saritactors, suppliers and the creation of new
jobs. The registered unemployment rate does natdses until 2014.

Table 1. GDP and unemployment recorded in PolandsYea

Years GDP previous | The unemployment | GDP 2005 constant Risk of poverty rate
year=100% rate at the end of Xl prices (after social transfers

2005 103,5 17,6 100 20,5

2006 106,2 14,8 106,2 19,1

2007 107,2 11,2 114,0 17,3

2008 103,9 9,5 118,3 16,9

2009 102,6 12,1 121,7 17,1

2010 103,7 12,4 126,3 17,6

2011 104,8 12,5 132,2 17,7

2012 101.8 13,4 134,6 17,1

2013 101,7 13,4 137,0 17,3

2014 103,4 11,5 1414 -

Source: http://stat.gov.pl//obszary-tematycznekypecy/bezrobocie-rejestrowane/stopa-bezrobociatach-1990-
2015,4,1.html?pdf;
http://stat.gov.pl/download/gfx/portalinformacyjpytiefaultstronaopisowa/1772/1/5/roczne_wskaznikknmekonomiczne_
cz_iii.xls data dogpu 25.05.15r.

This means that in the registers of the unemplagetistrict labor offices in December 2014
was recorded 11.5% of participants in the Poliflotanarket. And even if the unemployment rate
measured by economic activity of the population was digit, it is the registered unemployment
rate indicates the effectiveness of governmentcigdion the labor market. Needless to say, this
high level of unemployment recorded in 2009-201shamed at an enhanced migration of Poles,
according to data (2005-2009 Central Statisticdlc®fhalf a million people, 60-70 thousand per
year between 2011-13) [Information sizes and dwest of Polish temporary emigration in the
years 204-2013]. The number of people registere@ngployment offices at the end of 2014
amounted to 1825.2 thousand. This was 332,7 thdggagople less than in December 2013. At this
point, we do not know how many people in 2013 Retand seeking employment abroad.

Rising government spending did not limited unemplent. Many of government spending
was not rational. GDP growth with unemployment oawihg to be a dozen or so percent was
possible thanks to imposition of more working hoamsl efficiency of work. One can calculate that
more than 40% of GDP in the years 2005 to 2014eatated, achieved at the expense of an
extended working time, from the point of view oktindividual redeemed by fatigue and stress.
This increase did not reduced the risk of povetiys indicator taking into account of social
transfers is constantly, above 17%. There wasthdupolarization of income.

CONCLUSIONS

The author of this text shows the drawbacks of GBR measure of the rate of growth and the
level of socio-economic development. However, thieasure is used to analyze the economic
growth in Poland in the years 2005-2014. Like magthors who write on the GDP, the author
indicates imperfection of this measure and stdiaswe do not have a better measure (indicator) .
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Certainly the rate of growth of GDP as a measurecafnomic growth is not viewed as universal
measure nowdays. Conducting government's econoolicypwe have to use GDP, as well as
inflation and unemployment.

GDP growth as the main tool of economic policyitiis to be the basis for decisions in the
economy it must be free from political influenceghe methodology of collecting and processing
data must be credible and reliable. Without th@abdity of methodological approach GDP will be
the basis for erroneous decisions of the governn@iven the unreliability of domestic product
measurement, the private sector should assessatwhgof the economy rather on the basis of rates
of return, industrial production and employmentrtioes GDP growth.

To assess the level of human life, we can use tindth Development Index (HDI) where
outside national income per capita is taken inttaat, average life expectancy, level of education
and illiteracy among adults. Human Development Refbhe Human Development Report) is
published every year by the United Nations DevelepitiProgramme. The document is intended to
promote a common understanding of the social dewvedmt in the world. According to the HDI
ranking of Poland is a country at a very high lesetievelopment. In the first place in the ranking
since many years is Norway, in 2014 Poland rankegdsition. Such classification can now be
verified in the opinion of residents, citizens dfferent countries drawing on knowledge of the
world of direct observations during trips abroadvi@mdmmon and widespread source of knowledge
via internet .
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