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Dear Readers!

It has been the third year sinbgercathedra- Scientific Bulletin of
Plant - Economic Department of the European UnigeiStudies —has
been published as a Scientific Quarterly.

This volume, 29/1, of the Quarterly is the resuft stientific
cooperation of departments from PoZn@wolea, Warsaw, Krakow,
Tarnéw, Trnava, Zlin, Zilina, KoSice, Zagreb, BrrereSov and other
Polish and foreign scientific centres dealing wibues of economics,
organisation, management and marketing, especially,not only, in
arboriculture. It contains articles ordered by Hutorial Board, which
are based on the papers read at the Internatiareit8ic Conference ,Problems of economics and
business management of the wood industry entegpitseéhe perspective 12 years+ of the third
millennium” - Economic Forum 2012” in Laski neagphio which took place between 18th and 20
of September 2012.

The other part of the issue contains scientificckes sent to the Editorial Board in 2012 and
occasionally in the first quarter of 2013 and apprbfor printing following reviewers’ positive
opinions and necessary amendments.

This year, 2013, the Scientific Conference has lsempended for the first time in 18 years. It
was held annually in mid-September for 17 yeanomfl0 September 1996 to 20 September 2012.
15 Conferences took place at Laski Halls of Residerorest Research and Education Centre,
Forest Experimental Department in Siemanice. In61®@ first Conference took place at Zielonka
Halls of Residence, Forest Experimental DepartmeniMurowana Gélina. In 2004 the ninth
meeting took place in ¢pno.

The most important reason for suspending the EcanBorum Scientific Conference has been
financial problems related to its organisation.

Although the Economic Forum Scientific Conferena# mot take place this year, the materials
prepared for it may be published limtercathedrajournal provided they meet appropriate quality
standards and have undergone a complete verificatiocess by the Editorial Staff and received
positive reviews.

This quarterly was published under the auspicedA@M - International Association For
Technology Management. The members of this scientietwork volunteered to write their
reviews, prepare materials for publication and diérgific conferences. | would like to take this
opportunity to thank them for their contributiondaskedication.

Woijciech Lis
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Irena Bekier*

STRATEGIES FOR RESOLVING INTERPERSONAL CONFLICTS

Abstract: The paper presents methods of coping with integel conflicts and discusses
their characteristics. Considering the relatioretlire of a conflict, different solutions are po&sib
However, the way of approaching a conflict may ¢idifferent results. Each strategy can be useful
in certain conflict situations. The ability to clemoa proper conflict solving strategy increases the
chance for a constructive solution, and signifibardffects the individual performance in
professional and personal situations.

Key words: interpersonal conflict, behaviour, coping stra#ésgi assertiveness,
cooperativeness, conflict resolution style

INTRODUCTION

Conflicts are a regular part of our professionatl asersonal life. They are caused by the
diversity of human needs and personalities, as vesll environment variability, external
requirements and stress tolerance. People re&lzeonflicts are natural elements of interpersonal
relations, and at the same time believe that theyagative and should be avoided. Conflicts alone
are not bad, but they can destroy relationshipswvithey are not solved properly, or left unsolved.
Therefore, we should aim at learning constructppraaches to conflicts and resolving them to the
advantage of both partners. Acquisition of confiitinagement skills becomes as important factor
for job hunting, as the professional knowledge skitls. Good relations between people and fully
resolved conflicts highly improve efficiency andestiveness of professional performance, which
is why employers value high level of social skiligheir employees.

HUMAN BEHAVIORS IN CONFLICT SITUATIONS

The behaviour of an individual in a conflict sitiwext is determined by two basic skills:
assertiveness and cooperativeness. It is assuratth#ly are independent and that they may reach
different level in every person. By combining aseness and cooperativeness, and depending on
their intensity, five main ways of responding taflict situations may be distinguished [1]. They
are as follows:

1. Cooperation — individuals cooperate with thedrrtpers to achieve their own and their
partner’'s aims, look for win-win solutions, the agbns between the parties are improved and
strengthened.

2. Competition — individuals treat the conflict asgame, are focused on the success and
positive outcome for themselves, even at the expaisgood relations with their partner, use
pressure, blackmail, threats, employ power tactics.

3. Accommodation (yielding) — individuals give inttoeir partner's needs, even at the expense
of their own, they seek their partner's approval quick resolution of the conflict, which they see
as something destructive.

4. Avoidance — individuals withdraw, avoid conflittelieve it will phase out on its own, do
not tolerate conflict-derived tension and seek peac

5. Compromise — individuals are convinced that igieement is impossible, and believe they
must lose something to gain something else.

The following chart of people behaviour during dat$ forms a space where everyone can
place themselves, depending on their response®nbiats, and learn the level of their skills
determining the way they cope with this situati@p [

! Poznan University of Life Sciences, Departmeienfagogics, bekier@up.poznan.pl
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iih“ COMPETITI COOPERATI
COMPROMIS
:tivn AVOIDANCE ACCOMMOD
low cooperativeness high cooperativene:s

Figure 1. Chart of conflict behavior styles

An individually chosen method of solving a conflictay change if the persons involved
display completely different behaviour. This ind&sa relational nature of a conflict. The partners
may follow one of the three styles of conflict riedmn. The first is a complementary style when
the partners use different, but mutually reinfogcbrehaviours. The second, known as symmetrical
style, involves using the same tactics by bothnemst The third style in which the partners,
depending on the problem, shift from symmetricalcomplementary pattern, is called a parallel
style of conflict resolution. The use of a complemagey style of the fight-fight type is common e.g.
in mismatched marriages. This approach resultsawigg hostility and isolation, which are due to
recrimination. The situation is similar to a symnel pattern, where the partners are hostile to
each other and one insult leads to another, raguilti a spiral of escalation. The use of these two
styles brings a variety of effects, which are shawmable 1. Constructive symmetry is evident
when two people communicate assertively, listeredgch other, and work together to solve a
problem [3].

Irrespective of the style of conflict resolutionveey conflict is a struggle for a desired
outcome. There are several types of strategiesdaflict solving. Their choice depends on the
situation and the type of relationship with a partaf a specific conflict.

The first option is the WIN — LOSE strategy. Thisthod is chosen in either-or circumstances.
Sometimes it is forced upon in situations wherertsmurces are scarce and limited, e.g. when we
can not raise salaries, as the company is in a \ireakcial condition. It should be applied when
someone earnestly wants our defeat, or violatekatheln general, this strategy is considered, lapar
from a few cases, as destructive.

The second option of conflict resolution is the LEBBOSE strategy. It does not bring benefits
to any of the partners. Despite negative conseeseiicis quite a common way of managing a
conflict e.g. when we want to win with our partner.

Another strategy is a COMPROMISE. It is justifiethen the partners realize that there is not
any possible solution, and this solution is betitem none. The compromise is always a negative
option, when the partners can cooperate with etedr @and look for better solutions.
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Table 1. Complementary and symmetrical approaehdonflict
SITUATION COMPLEMENTARY SYMMETRICAL APPROACH
APPROACH

employee did not fulfill his
duties.

A boss is irritated because an| The boss complains and shouts. Th&he boss complains and shouts.

employee steps back and avoids thdhe employee reacts with anger
boss. (Destructive complementarity)and aggression.
(Destructive symmetry)

A boss calls a senior employee The employee says he feels The employee tries to make it
"dude". offended and explains why. The | clear that it was not nice. The bo
boss apologizes. (Constructive understands the allusion and sto

complementarity) using irritating expressions.
(Constructive symmetry)

5S
DS

The last method of conflict resolution the WIN-W8itategy. This method allows for working
out a solution satisfactory to both sides of theflct. Their relationship is based on cooperation,
without resorting to the compromise, and the primgoal is the realization of both partners’
intentions [4]. However, this method works well wihihe partners follow the scheme developed by
D. Weider-Hatfield. Here it is: a/ identify your eds, expectations and goals, b/ present them to the
partner of the conflict, c/ listen to the needsyolir partner, d/ identify all possible solutiong, e
evaluate them and choose the best solution, f/ampht the solutions , g/ evaluate the chosen

solution after some time

and consider its possision or re-implementation [5].

Table 2 presents the factors that should facilithge choice of an effective approach to a

conflict.
Table 2. The choice of conflict management strategy
when you discover your mistake,
LOSE-WIN when the issue is important to your partner arelawant to you,
(you lose) when long-term costs of winning are not worth therstime victory,
when you want others to learn from their mistakes.
when there is no time to work out common solutions,
WIN-LOSE . - )
(you win) when the issue is irrelevant to your partner armblmin_t to you,
when the partner does not want to look for a sotusiatisfactory for you.
COMPROMISE when maintaining _the relationship with your partigenot important to you,
when the issue is important, and your partner dogsise your approach.
when the goal is too important to settle with a poomise,
WIN-WIN when you want to maintain good relations with ypartner,
when your partner is eager to cooperate.

CONCLUSIONS

Conflict is an unavoidable element of interpersorelationships, and that is why it is
important to improve the skills of its effective nagement. There are different approaches to
conflict resolution, and each of them may be jiedifin different circumstances. However, the
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effectiveness of a specific approach depends rnigtmmone partner of the interaction. The conflict
partners can build the following relationships: wiim, win-lose, lose-lose or they can work out a
compromise. An ideal situation is resolving a chflvith win-win solution, when both partners
feel satisfied with the adopted solutions. Thisn@ always possible, but learning the ways of
dealing with a conflict allows us to increase thare of positive solutions both in our professional
and private life.
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Woijciech Cichy

AN INNOVATIVE PRODUCT CONCEPT ON THE BIOFUEL MARKET AND
PROSPECTS FOR ITS IMPLEMENTATION

Abstract: The paper presents the current state of the lakegesrds the production of energy
from renewable energy sources in Poland. In thist]/idevelopment conditions of a relatively new
industry, i.e. solid biofuel production, are preseh Organizational conditions (availability and
supply of raw material) and legal regulations wire basis for the assessment of the chances of
successful implementation of a new, innovative poddBearing the above in mind, the idea of a
new type of solid biofuel, which is to be produdgdEcoPowerPlant Company, is described.

Key words: bioenergy, market in solid biofuels, foresight hoats

INTRODUCTION
In the face of threats related to global warming ahmate change, the European Parliament
and the Council of Europe adopted a document [j2f &ims at promoting an increased proportion
of renewable energy sources in electricity productiThe provisions of the above mentioned
document stimulated a series of critical changedh wagard to energy production in Poland and
other EU member states. It turned out that in thedidions of Polish economy the fastest way to
comply with international obligations in the ardaetectricity and heat production from renewable
sources is to implement energy production technetogpased on fuels derived from vegetable
biomass (solid biofuely, which has been reflected in the guidelinesEoergy Policy of Poland
until 2030 [5].
As a result of these actions, EcoPowerPlant (ERR)pany was founded in 2010 for the
purpose of manufacturing modern biofuels (pelleAdjeady at the stage of designing the plant, it
was decided that the thermal energy surplus woealdiged for electricity production. A separate
activity of the company would be the promotion afeav, innovative biofuel.
The aim of this study was to verify if the premisedopted by the EPP's management, i.e.
manufacturing of innovative solid biofuels usingne®able energy sources, can ensure its business
success within the bioenergy market.
The starting point for the study was a Foresiglujgnt developed between 2009 and 2011,
which aimed at determining guidelines for priordggientific research with regard to fostering
innovation and development of Polish wood sectanmanies until 2020[3,6]. As a result of
studies conducted in the Bioenergy area using talptd method, a few predominant research
trends were identified, two of which deserve speati@ntion:
=  Multidirectional and effective use of available @dy biomass sources, including agrobiomass
and wood coming from fast-growing tree plantatiomsl, promote sustainable economic growth
and protection of natural environment”,

= Development of modern woody biomass combustiomnetogies will allow to use increased
amounts of lower quality wood and wood with littiglity value” [3, 6].

Taking into account the research guidelines inatea of bioenergy until 2020 [6], research
priorities were selected, including the following:

» Research on multidirectional use of available wobiymass sources that promotes sustainable
economic growth (Macro priority: Society and Envingent) in the optimistic scenario;

2 Wood Technology Institute, Pozinav_cichy@itd.poznan.pl

% Solid biofuels — solid fuels derived from vegegaiibmass

4 “Foresight w drzewnictwie — scenariusze rozwoja&anaukowych w Polsce do roku 2020” — projekt POIGQ101-30-
022/08 ["Foresight in the wood sector - scientifisearch development scenarios in Poland until 20E0project in the
framework of Innovative Economy Operational Prognag01.01.01-30-022/08]
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= Modern woody biomass combustion technologies fareloquality wood and wood with little
utility value (Macro priority: Raw Materials Basi)the pessimistic scenario.

METHODS

The study used Foresight methods, the main toaigoie SWOT analysis that enables
performing comprehensive assessment of both exteama internal environments of the
organization, and thus determining synergistic elets between organization's own potential and
the one of its surroundings [1]. On this basis, pany development scenarios were elaborated,
using certain elements of PESanalysis [4].

The study was conducted in the recently createdpeoy) EcoPowerPlant (EPP), located in
the western part of the Polish region of Wielkogalsn close vicinity of large forest areas, ondan
traditionally tied with agricultural vegetable proxtion. During the research, the company was just
finishing assembling its pellet production plantiwihe capacity of 8 Mg/h (approximately 50.000
Mg per year). What makes EPP stand out is its iatte& concept of manufacturing biofuel from
woody and agricultural biomass, using formulas tieitralize unfavorable agrobiomass properties.
Lower quality raw material will be used for OR@chnology-based heat and electricity production
in the cogeneration unit (CHP), which will allow diional production of approx. 1,8 MW of
electricity and 8 MW of heat per hour. The genatakectricity will be used for self-consumption
by company's own equipment, which will allow redwrigeneral energy production costs by 70%.
The economic effectiveness of the manufacturingcgse will be enhanced by the possibility of
applying support mechanisms provided for energgpecers using renewable sources.

The biggest challenge for EPP will be to launchrti@ufacturing process, as well as promote
and strengthen the position of its innovative bébfon the market. It is assumed that the successful
outcome of this task will ensure business succetsecentire investment. The investment's location
is of extreme importance for the successful outcofriae project: it will make it easier to employ
new workers, make contacts with outsourcing congmrand potential product end-users. An
additional asset for the investment is the proxinot a big urban complex and country's border.
The vicinity of a large wood processing plant wdhsure raw material supply that covers
approximately 40% of plant's demand. Short distainoen large forest areas (wood processing
plant) will allow to optimize raw material transpation costs and, as a consequence, reduce
project's environmental impact.

The idea of a new product — BioFuelMix (BFM) — egexnt as a result of the demand for
biomass fuels. Once real-life needs of potentialsamners were evaluated, a technological concept
for a new type of fuel was created. The EPP compangouraged by market demand, decided to
launch the production of pellets made from woodigas and agricultural vegetable waste, which
constitutes an innovation in terms of both prodiygte and technology. Considering combined
production of heat and power (CHP), as well asafsanovative technology (ORC), we can also
talk about innovation of organizational nature.

RESULTS

As the gathered data shows (Table 1), favorablatime of the company, availability of raw
material, modern production equipment and expeedmianagement personnel guarantee a success
of the planned initiative. An innovative produdiat fills a niche in the market and gains inteodst
its potential customers reaffirms this statememim@any's collaboration with a scientific research
center constitutes an additional positive factdre Tveakness of the project is the lack of its own
raw materials.

® SWOT — acronym for: Strengths, Weaknesses, OpjitaeiThreats
® PEST — acronym for: Political, Economic, Socialgfieological
" ORC - Organic Rankine Cycle
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One of company's opportunities (Table 2) was idiedtias continued importance of renewable
energy sources on the market, which in combinatith the boost in economic activity as regards
solid biofuels and the economic well-being of emelpctor enterprises guarantees project's
successful outcome.

Table 1. EPP's strengths and weaknesses deterosmedSWOT analysis

Strengths Weaknesses

0O No owned raw materials — the
need of purchasing
Obusiness cycle fluctuations 9
the market of wood products
and agricultural produce

O depends on harvesting (the 1
called "agrobiomass")
O Inexperienced production
personnel
O Necessity of promoting a new
product, BFM biofuel, so far
unknown on the market
O Prospects for beneficial sales
only for high quality products
O Unstable legal regulations
O possible elimination of the
support system for energy
produced from renewable
sources

O limitations while using
certain biomass residues

0 Company's location

Oraw materials base:
O proximity of large forest areaP(szcza NoteckandPuszcza DrawsRa-
wood processing plants
O farming land in the region
0good road and railway infrastructure
O raw material supply
O transportation of finished products
O proximity of large urban complexes, industrial @atand country's border
(potential consumers)

(0 Cooperation agreement with a neighboring wood Egiog company — ensuring
supply of cheap raw material in the quantity thraters 40% of company's
demand.

0O Manufacturing a product that is wanted on the maike herbaceous biomass
fuel granules (pellets)

O Preliminary agreements with potential product esdrsi

O New, modern manufacturing plant equipment purch&reed renown producers

0 Experienced management personnel

O Electricity production in a cogeneration unit:

O prospects for obtaining "green" and "red" certifésa
OO company's own electricity demand partially covered
O An idea for an innovative product
O Longstanding cooperation with a scientific researehter

>

50

Table 2. Company's opportunities and threats es#bdrusing SWOT analysis

Opportunities

Threats

Oincreasing awareness of environment-friendly
approaches in the society

Oincreasing importance of renewable energy
production sector

Oboost in economic activity as regards solid
biofuels and biomass in the country and abrog

Oeconomic well-being of energy sector
enterprises — stable economic situation —
increasing demand for solid biofuels

O Legal limitations regarding the possibility of
using higher quality roundwood for energy
production

O Constant, high supply of herbaceous biomass
from agricultural by-products

OA new product (solid biofuel) with enhanced
technological properties, anticipated on the
market

d

O Unstable legal framework with regard to energy pin
from renewable energy sources
O possible elimination of financial support mechardésm
0 EU abandoning its environmental policy
O Progressing economic crisis in the European Uniembrer
states
O high inflation rate
O Problems with raw material acquisition for biofuel
manufacturing purposes
O woody biomass
O agrobiomass
O Technical, technological and organizational protdeelated
to manufacturing of the new product (BFM)
Oinexperienced personnel
O non-alignment with the expectations of potential-esers
O ineffective promotion of the new product
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Radical legislative changes in the area of renesvaergy sources can lead to a loss of
interest of potential consumers in the new prodaunt, as a consequence, threaten the entire
investment. Threats arising from reduced biomapglgwr problems of technical or organizational
nature do not seem to be of considerable importance

The scenarios presented in Table 3 were supposedetermine to what extent the
implementation of a new product allows a succesktidiness outcome for the company. Three
development scenarios for EPP in relation to laimgcthe manufacturing of a new biofuel were
proposed: the optimistic scenario, possible toeahin conditions of political and legal framework
stability, stable situation on the raw materialsrkeé and constantly growing demand for solid
biofuels; the pessimistic and most likely scenanibere constant strengthening of the new product's
position on the market is anticipated.

Table 3. Possible development scenarios for EP&detg the implementation of the new product

Influence on

Outcome Factors .
business succesg

Optimistic scenario

BioFuelMix will become a Stability of political and legal framework High
wanted product on the biofuelg Stable situation on the market of biomass raw Medium
market. 100% of EPP's materials
manufacturing capacities will | Limitations regarding the possibility of using L
be used. "forest" wood for energy production ow
Increasing demand for solid biofuels from
agricultural by-products with enhanced High

characteristics

Pessimistic scenario

High utility value of BFM and | Stability of political and legal framework Mediunbow

EPP's manufacturing potential| Stable situation on the market of biomass raw Low

will not gain interest of materials

potential biofuel end-users. Unlimited possibility of using wood raw material igh
Most likely scenario

BFM will gain interest of Stability of political and legal framework High

energy specialists who use Stable situation on the market of biomass raw Medium

biomass fuels, however the materials

demand for this product will | Strong promotion of the new product High

increase at a much slower ratg
than expected.

Diversification of biomass-derived energy sources High

SUMMARY

The assessment of EPP's activity, performed usatected foresight methods, allowed to
identify factors determining the development praspéor the company. In each presented scenario,
political and legal framework, as well as stableiaion on the raw materials market, played an
important role. It seems that the impact of thesgadrs determines the development of the entire
biomass-oriented bioenergy sector in Poland. Thepreduct — BioFuelMix — which integrates the
properties of both wood and agrobiomass, conssitateattempt to avoid this problem.

Very good technical preparation of the manufactyriprocess, favorable location and
experienced management personnel make the inveslikedn to succeed in terms of production.

A possible failure of the project could only commerh external agents. Nothing indicates that
in the coming years the European Union will aband®environmental policy's main guidelines, a
result of which is the use of renewable sourceef@rgy production. Therefore, the only factor that
could pose a significant threat to the investmenhé situation on the biomass market. The location
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of the manufacturing facility substantially redudhsse threats. Everything seems to indicate that
EcoPowerPlant's operation will be a success.
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Jan Dobrovi®

THE REFORMATION OF CUSTOMS AND TAX ADMINISTRATION IN
SLOVAKIA —THE MODEL OF PLACE FOR COLLECTING TAXES , DUTIES
AND CONTRIBUTIONS

Abstract: Within the framework of the research on the issue,started form the existing
functional organizational structures and tax adstiation systems not only in Slovakia, but also in
Hungary, Poland, the Czech Republic, and Slovemigereas the fundamental assumption of the
investigation was increased efficiency of the gystes a whole. On the basis of a trend analysis we
assume that the upcoming reform of the tax andoustdministration will significantly contribute
to an increased efficiency of the system and, exslyt to a positive perception of taxes as sogiall
unpopular obligations.

Key words: taxes, tax reform, tax administration, efficienpygcess management

INTRODUCTION

The examination of Slovakia’'s tax revenue admiatgin should be perceived in a wider
context. In order to do it, it is necessary to tsfaom the existing functional organisational
structures and tax revenue administration systemslovakia, but also in the neighbouring
countries, e.g. Hungary, Poland, the Czech Repubiit Slovenia, while we think there is an
objective need to change the organisational strecand to carry out its process-orientated
optimisation, as well as to introduce marketinqpiples in the area of orientation on the customer
in order to achieve a positive image of the taereie administration in the eyes of the public. We
assume that the reform of the tax revenue and mssémministration currently being prepared will
significantly contribute to an increase in the @ffncy of the system and, eventually, also to the
positive perception of taxes as socially unpopaldigations.

DEVELOPMENT OF THE ORGANISATIONAL STRUCTURES OF TAX

SYSTEMS

Structuring by type of tax

The basic criterion for the start of the oldestetygf organisational structure of tax revenue
administration was the structuring of executiveibsdy individual existing types of tax. That type
determined the creation of separate multifunctiatepartments for each type of tax, while such
units functioned separately and mutually indepetigeifhe organisational structure divided in
such a way fulfilled its purpose, but, despite thighad its own functional shortcomings. It crehte
space for the duplicity of functions, which caugsefficiency. If a taxpayer was subject to multiple
types of taxes, the system became complicatedifoy With excessive amount of bureaucracy on
the one hand and, on the other, it was too contplicéo manage the performance by taxpayers,
separate control and debt collection. The inefficieof the structure made around the type of tax is
also underlined by the fact that there is an irmedgorobability of unequal treatment of taxpayers
and a decreased flexibility of the use of workgrscgalised in a certain type of tax. That evenyuall
makes the planning and coordination of activitieghe tax revenue administration managerially
unsustainable.

8 Jan Dobrowt, Eng., PhD. PreSov University in PreSov, FaculfyManagement, Departement of Management, ul. 17.
novembra 1, 080 78 PreSov, Slovakia, jan.dobrovici@usk
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Structuring by functional groups

This approach to the organisation of the tax meeeadministration’s work was made with
the objective to improve the standardisation ofkymmocesses to simplify the information flow and
procedures concerning taxpayers and to improveoiexational efficiency in general. Such an
organisational structure categorizes workers imtacfional groups (e.g. registration, accounting,
information processing, control, collection, apgeatc.), but in general, works along a type of tax
When compared with the structure described in tegipus section, created around types of tax, the
application of the organisational structure basedgmups increased the performance of the tax
revenue administration (e.g. provided individuatess points for tax enquiries, simplified the
system of taxpayer registration, access to tax paysnand accounting, etc.) and also increased the
efficiency of the tax control and debt collectiothe modern theories of management, however,
criticise such organisation of work for the divisiby functions, leading to the provision of poor,
insufficient services and standardisation that does bring efficiency to the tax revenue
administration due to taxpayers’ varied and diffgribehaviours in the fulfilment of their
obligations.

Structuring by individual types of taxpayers

The latest development in some developed countras brought a model of organising
services and law enforcement based on the prinoiptaxpayer segmentation (e.g. big taxpayers,
small/medium-size taxpayers, employers, etc.).hia tase the rationalisation in organising such
functions by taxpayer types is in the fact thathegoup of taxpayers has different characteristics
and behaviour and consequently represents a diffeeel of risk in relation to the tax revenues. |
order to manage those risks effectively, the taxemee administration needs to develop and
implement strategies (e.g. interpretation of tive, laducation of taxpayers, improving of the quality
of services, focused tax inspections) that areablatfor the unique characteristics and ways of the
fulfilment of tax obligations in the cases of indival types of taxpayers. From the management
perspective, such type of organisational structusates space for the delegation of tasks and a
vertical expansion of management, copying the neétisxpayers, through the centralisation of key
functional activities within a single managememntisture which consequently improves the level of
performance. Despite a multitude of advantages ésmdmodern management approach, the
application of such organisational structure is fmw in its initial phase. In some countries,
departments and divisions for big taxpayers aregogitroduced into the tax revenue administration
system.

TRENDS IN THE MANAGEMENT OF THE TAX REVENUE
ADMINISTRATION IN SLOVAKIA AND IN NEIGHBOURING

COUNTRIES
Each of the monitored V4 countries and Slovenidatecahe orientation of their tax revenue

administrations that corresponds with the decispagameters of the effective tax revenue

administration of the European Union countries. Tpeoming trends in the management of the tax
revenue administration (TRA), in relation with thmentioned facts concerning the TRA
management in the individual V4 countries and Shiaieirrespective of the advancement of their
economies, can be summarised into the followingsd\points:

a. Effort to increase the voluntary fulfilment of taand health and social welfare insurance
obligations, professionalism, partnership and ainess in the relations with the tax revenue
administration clients;

b. Continual activities supporting the decreasingaafdrrears and tax evasion;



18 % Intercathedra 29/1, 2013

c. Building an organisation communicating with its doyees and clients professionally, openly,
intelligibly and timely;

d. Effort to use human resources more effectivelybeoan employer offering a job perspective
and the growth of the employees’ professional level

e. The utilisation of the information technology iretiRA with the objective to get closer to the
taxpayer and to speed up the tax offices’ work gsses in the area of administration;

f.  To constantly look for new opportunities for thepimvement, increasing of the quality and
making services more effective without major matifions of the legislation;

g. Education and training of workers in order to ceeaimore versatile work potential;

Effort to implement an effective system for the sw@@ment of the quantity and quality of
work at all levels of the tax revenue administnatieet for each critical factor of success and
representing a measurable value.

As a starting point of the upcoming trends in Slogatax revenue administration we take the
Government’s Programme Declaratla 4.11.2002, which, in the part “Economic Policgéts out
the following objectives in the tax revenue adntnaiBon: simplify the tax legislation, update the
parts of the tax laws that allow ambiguous intetadren, simplify the sanction system in the area of
tax revenue, decrease direct taxes, shift the tadelm from direct taxes to indirect taxes, reassess
the application of property tax rates, unify incotag rates, analyse the possibility to introduce a
flat tax, strengthen the tax revenues of munidiesli specify own tax revenues of higher territioria
units, secure strict, direct, fair and effectivdlexion of taxes, decrease tax rates, restrict tax
evasion, and create a new system of horizontah€ia balancing.

~Slovakia is the eighth most attractive Europeanntry from the perspective of tax systems.
In the KPMG International’'s ranking, compiled oretbasis of a survey of European company
representatives’ views on the attractiveness ofaftin tax regimes, Cyprus was placed at the top,
followed by Ireland and Switzerland. All three ctiigs obtained high ranking positions thanks to a
unifieqointerpretation of the tax legislation, nimim changes in tax laws and relatively low tax
rates.’

The survey* was carried out by KPMG Internatioffaand its results reflect the views of more
than 400 tax specialists in multinational compameEurope. The evaluation criteria included the
attractiveness, administrative demands, consisteioog-term stability, extent of legislation, tax
rates and relations with tax offices. At the Euapéevel, according to the survey results, thetleas
attractive area is the extent of the tax legistatibhe order of the countries is specified on tasid
of “absolute attractiveness”, which was calculateda difference between the percentage of the
respondents according to whom the key aspectseaf domestic taxation systems were attractive,
and the percentage of not satisfied respondents.

Slovakia, and not just due to the last tax reveadministration reform of 2007 or the
introduction of a flat tax rate, joined the progige countries of the European Union and
significantly boosted its attractiveness and coitigehess.

From the perspective of tax management levels withlovakia, the current state can be
defined as an officially two-level management, bytthe transfer of some competences of the
Financial Directorate of the Slovak Republic (FR) $Rthe Tax Offices located in the central cities
of the Higher Territorial Units (VUCS), it is, im€t, a three-level management, which justificatson
based on the need to manage 102 tax office cemthesh is not possible to do from a single centre.
Such organisation of the tax revenue administrasarot optimal due to the following reasons:

® http://www-8.vlada.gov.sk/index.php?ID=918 — Prayme Declaration of the Government 2002
Yhttp://ekonomika.sme.sk/c/3685557/Slovensko-ma-osjpyitazlivejsi-danovy-system-v-Europe.html

™ http://www.kpmg.com/SiteCollectionDocuments/200@@@teandindirect TaxRateSurvey.pdf

2KPMG is a global network of companies providingviees in the field of auditing, taxes and consgltitts member
companies operate in 145 countries and employ rinane 123,000 workers
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- The performance of the main processes is fragméntehe territorial principle, while each tax
office (TO) centre (small, medium as well as largens all processes related to the
administration and control of taxes and tax execytiso it is not possible to achieve the
optimisation of the performance of such processesf @osts of their performance from the
perspective of the tax revenue administration wbale:

- The system of the deployment of tax offices iddliftexible, as it does not allow to adapt the
deployment of the basic organisational units tortbeds of taxpayers;

- In the current system of management, TOs repremer@dministrative level of management,
while there has been a long-term need in their workoncentrate the performance of some
processes (e.g. accounting, payroll) that are wssaeily split between the FR SR and the TOs
and increase administrative and communication desjan

- In the work of FR SRs’ employees, there are probl#émat are characteristic for organisations
that, along the line management, also apply otlypes of management (e.g. project,
specialised-methodological, etc.). It is, for ex#&npghe case of the assignment of tasks by
specialised managers of DR SR, which can collidimimg with tasks assigned by Slovak tax
office line managers.

On the basis of the above-mentioned facts theeginaf the reform being prepared takes
into consideration the principle of justice, nelitya simplicity, unambiguousness, efficiency and
the exclusion of double taxation. The Financiali®olnstitute’s analyses dated to 2001 — 2004
show the reasons for the clear need of a reform:

- Complexity of the tax law — lack of clarity;

- Numerous exemptions, liberations and reliefs, legdto social inefficiency, when the
production and consumption is not influenced by s@ply and demand, but also by tax
advantages;

- Variability of the specification of the tax basehiah allows the optimisation by the taxpayer,
which increases administrative costs and decrahsgossibility of control.

From the perspective of the management and orgamsaf the tax revenue administration, as
further reasons we can consider:

- Complexity of the organisational structure — dupfiof functions and powers at the central
and regional levels;

- A costly administrative apparatus of the FR SR;

- Non-transparent project management, decreasecdbpibgsd control processes;

- The taxpayers’ unwillingness to pay taxes;

The Slovak government’s intention, declared in tpeeviously mentioned Slovak
Government’s Programme Declaration, is to carrytbatreform of the tax revenue administration
in a way that makes it more effective, with theeative to methodologically help the taxpayers
with a good taxpaying discipline and to uncovemtyers that avoid the payment of taxes. The
objective is to create conditions for an effectoaordination of public administration bodies, to
guarantee the access by citizens via the Inteamet,to secure the interconnection of information
systems of public administration bodies. The refofnthe customs administration, with the vision
of uniting the tax, duty and health and social efinsurance premium collection processes, is
also a priority task of the Slovak Ministry of Fire. The reform should take place in two phases:
the first one will unite the tax revenue and cus@dministrations; in the second one, the tax, duty
and health and social welfare insurance premiutectdn will be united.

The first phase has the name UNITAS | and pait of a reform of the tax revenue and
customs administration. For that phase it is predoto examine the possibilities of process

13 RASNER, J., RAJNOHA, R.: Nastroje riadenia efieltitr podnikovych procesov (Tools for Managing Hfiéciency of
Enterprise Processes), Zvolen : TU in Zvolen, 2007.
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synergies in the tax revenue and customs admititsisa to adopt legislative changes resulting
from both audits and to subsequently coordinatartipdementation of changes in both institutions.
That determines the subsequent decision whethaytimization process will result in the uniting
of the tax revenue and customs administrations teetlner they will keep existing separately. It is
proposed to develop a feasibility study, which vdowdomprehensively assess the essential
preconditions, possible benefits, and risks ofingithe tax, duty and health and social welfare
insurance premium collection.

The second phase of the reform being prepared,calsed UNITAS II, and its launch will be
influenced by the successful realisation of theelfigsiof the UNITAS | phase. In the UNITAS Il
phase, after the development of process modeleimstitutions concerned, a process model of the
united collection should be developed, with a sghset change in the legislation and the
adaptation of the information technology (IT) sugpd the affected organisations.

The optimisation of the processes in line with #imove-mentioned intentions focuses in
particular on:

-  Centralisation of the tax revenue and customs naetlogy at the Financial Directorate (FR

SR);

- Centralisation of services for the public at the iR,
- Centralisation of the payment contact and of thmanting of taxes, fees and duties at the FR

SR;

- Concentration of the execution process at Fina@ittes (FOs);

- Concentration of the control process at the FOs;

- Concentration of taxes;

- Splitting of tax administrators’ tasks by the clwea of activities and the uniting of tax
administrators’ registration and administrative\aties;

- Centralisation of support processes at the FR SR;

- Unification and simplifying of forms for obligedxXpayers;

- Introduction of a unified identifier for natural g®ns and legal entities;

- Development of electronic services and eliminabbpaper-based communication;

- Development of electronic communication with otlpetblic administration bodies and with
other bodies and institutions;

- Reduction of bureaucracy through the introductibe-government, electronic communication
and digitising of files;

- Reduction of the taxpayer's loading by the remowflthe duplicity of the provision of
information to public administration bodies.

Through that process, Slovakia is getting closearoeffective taxation system, which will
mean an increased efficiency and competitivenesaiotountry within EU countries. The impacts
of the proposed changes can be split into two basegories. The first one includes the benefits of
the reform of the tax revenue and customs admatistr that have in particular the character of cost
and time savings, of increased added value and wdffigiency, etc. The second category is
represented by the expenditures made to achievidinadual objectives on the reform of the tax
revenue and customs administration. Both of thetimeed categories are further split into the
impacts on the taxpayer, i.e. the user, and theadatspon the public administration. The
expenditures and benefits of the reform either reeae-off, time-limited, or permanent character.
From the financial perspective, the impacts wifpeamanent or repeating effect are of the greatest
significance.

CONCLUSION
In the research of the issue, we started from #&tieg functional organisational structures
and tax revenue administration systems not juSiawvakia, but also in Hungary, Poland, the Czech
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Republic and Slovenia, while the basic assumptibrihe examination was an increase in the
efficiency of the system as a whole, through a geam the organisational structure and its
optimisation, as well as through the introductidmuarketing principles in the area of orientation
on the customer in order to achieve a positive griaghe eyes of the public.

The introduction of the reform in the financial admtration (FS) of the Slovak Republic (SR)
that is being prepared lies in the optimisationtttd number of TOs and in the change of the
organisational structure, which will bring signditt savings in their budgets. In the next phase, th
uniting of the tax revenue and customs adminismatiis being planed with the objective to
subsequently unify the collection of taxes, dutind health and social welfare insurance premiums.

From the managerial perspective, the following exatgons of the benefits of the reform are
significant:

- More efficient administration of the state’s re@hles with the possibility of their mutual
compensation and a stronger position in receivpsshi

- Optimisation of the number of employees by the ilation of the performance of duplicate
activities and by the reduction of management ot

- Decreased costs of the running of a united orghorsa
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Pavol Gejdo¥'

CHANGES OF CERTIFICATION OF QUALITY MANAGEMENT SYSTEMS IN
WOODS ENTERPRISES IN SLOVAKIA

Abstract: The article deals with the certification of Quglihanagement systems in enterprises
of wood-processing industry in Slovak Republicdéiscribes the changing attitudes, reasons and
causes of woodworking companies for the changedhen certification process of Quality
management systems according to ISO 9000.

Key words: woods enterprises, quality management system,ificatibpn of quality
management system

INTRODUCTION

The term quality is still more and more used inf@ssional practice and also in everyday life
because it is becoming the criterion according lactv the companies might survive or become or
extinct. Area of quality is one of the substantm@mponents in the company because without
quality goods and services, which firms offer orowl offer, company cannot exist. Only
expressive increasing of quality can guaranteectfieiency of production and competitiveness of
the company. One way to increase the quality andopeance of each organizations is the
implementation of ISO 9000.[6]

1. FUNDAMENTAL CHARACTERISTICS OF WOOD — PROCESSING

INDUSTRY IN SLOVAK REPUBLIC
The wood — processing industry currently has noitiposin Slovak market similar to
production of cars, is not involved in environméntiebate like power engineering, lacks
advertising campaign similar to that carried out éemical products nevertheless, wood and
furniture industry in Slovakia is more than necegsa
The wood — processing industry is one of the mgstathically developing industrial sectors in
the EU which representation is approximately 10%otdl EU manufacturing industry. It provides
us with a wide range of materials and products daserenewable raw material - wood. Due to its
rapid adaptability to market requirements and $iggmtly low capital investment it supports the
development of small and medium enterprises anateseemployment opportunities. Its advantage
is relatively small dependence on imported raw nmdtenputs. The development of wood -
processing industry felt a negative impact of thebgl economic crisis. The biggest change in
Slovakia, see the volume of the timber trade, wimcthe first quarter of 2009 compared with first
quarter of 2008 declined by 46%. Price of wood orldl markets fell by 15 to 20%, in Slovakia the
average price fell by about 24%. Stabilization gretlual increase in prices began in 2010.
The economic situation in wood — processing ingustiSlovakia.
Positives:
o export performance highlights the competitivenes®merprises production on foreign
markets,
o0 development and production of value added tax +awvigg trend in these indicators,
positive developments in timber industry, where yoan observe the growth of
manufacturing products with high added value

1 Ing. Pavol Gejdo$, PhD.,Technical university in Bvp Department of Enterprise management, Masagyias; 960 53
Zvolen, Slovakia, e-mail: gejdosp@tuzvo.sk, tef21@5 5206 491
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0 nvestment development has a positive, upward treledpite the increasing level of
investment, the investment in machine-technologypgent is still low,

o improvement in the economic situation in wood amahiture industry - since 2002 there is
a positive development of all economic indicatt$.

Negatives:

o high credit debt companies - credit debt equityyemnof around 100%,

o the amount of overdue maturity - a negative siamatis mainly in wood and furniture
industry, where the pointer shows an upward trend,

o adverse developments in pulp and paper industrinces2002 there is a decline in
investment activity, production, profits, value add1]

2. QUALITY MANAGEMENT BASED ON ISO 9000

The organizations today appreciate quality managémeinly due to the implementation and
preservation of quality management system by IS@9This is inadequate because the real quality
management in organization must be oriented onitguptoducts for customers. [2] Quality
management system may assist organizations inneimta customer satisfaction. Customers
require products with characteristics that satibBir needs and meet expectations. These needs and
expectations are expressed in product specificatind collectively referred to as customer
requirements. The quality management system appr@mcourages organizations to analyse
customer requirements, define the processes timatitmate to the achievement of product which is
acceptable for the customer and keep these pracesder control. [5]

The adoption of a quality management system shdadda strategic decision of an
organization. The design and implementation of oigEion’'s quality management system
influenced by:

 Its organizational environment, changes in thatrenment and the risks associated with

that environment,

 lIts varying needs,

* |Its particular objectives,

» The products it provides,

* The processes it employs,

* |Its size and organizational structure.

ISO 9000 specifies requirements for a quality managnt system where an organization:

* Needs to demonstrate its ability to consistentlyvte product that meets customer and
applicable statutory and regulatory requirements,

* Aims to enhance customer satisfaction through fifecteve application of the system
including processes for continual improvement &f siystem and assurance of conformity
to customer and applicable statutory and regulatgyirement. [4]

3. CHANGES AND TRENDS OF CERTIFICATION OF QUALITY
MANAGEMENT SYSTEM BASED ON ISO 9000 IN WOOD -

PROCESSING INDUSTRY IN SLOVAKIA
In the following charts you can see the changes taends in the implementation and
certification of quality management systems (QMBWbod — processing industry in Slovakia.
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Figure 1. The most important reasons of implemenrtaind certification QMS in wood processing
enterprises in 2009 [3]
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Figure 2. The most important reasons of implemantatertification QMS in wood processing
enterprises in 2011 [1]

As you can see over two years there has been guitedamental shift in approach and in the
perception of building and certification of qualitganagement systems in enterprises of wood —
processing industry. Companies acknowledge the faeduilding a quality management system
because it gives them competitive advantage antbweg the quality of their products etc.

The next factor which was monitored and comparealsdeith the benefit of certification of
quality management system. This situation is itetsid in figures 3 and 4.]
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Figure3. The benefit of certification of quality negement system in wood processing enterprises

in 2009 [3]
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Figure 4. The benefit of certification of qualityamagement system in wood processing enterprises
in 2011 [1]

As you can see from the graphs over two years gigi@ficant changes have occurred in the
perception of the importance of building and cexdifion of quality management systems. Among
the benefits that we can see there are for exangdereduction, productivity improvements and
others. This is due to the influence of global woctisis that also hit the industry and national

economy.
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CONCLUSION

Wood processing enterprises are at present exposstlong competitiveness but they have
many new chances, too. If they strengthen theidyebvity they can become successful companies.
All know-how, proposals, solutions, continual deyehent of employees and other factor can be
effectively applied in management of all types ompanies but we must find appropriate strategy.
Success of each company is conditioned by individbdgities of its employees.
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SELECTED DETERMINANTS AND CAUSES OF ARDUOUSNESS OF WORK IN
TIMBER INDUSTRY

Abstract: The article relates to arduousness of work andvslrparticular attention to the
problem of accidents at work in timber industry gamies in the years 2005-2011. A concise
description is presented of the issue of work andness caused by noise, mechanical vibration and
timber dust, as they are important factors affgcemployees’ health. The final part of the paper
shows conclusions which may contribute to raisimg standards of working conditions in timber
industry companies.

Key words: timber industry, occupational accident, arduousnesise, timber dust

INTRODUCTION

According to European Statistics on Accidents atrkVannually in the EU there are about
8900 fatal accidents at work, which means that samhident occurs every two hours. Whereas
every five seconds a less severe occupational exticid recorded. It should be noticed that men,
who are more often engaged in the more arduousdanderous tasks, are approximately three
times more likely to be exposed to risk of acciddnt comparison with accident rate in all
industries, accident rate in timber industry isatigely high (about 10% of accidents in all
industries)®. It is estimated that in EU annually there are 880 accidents on the way to and from
work with 3400 casualties.

Labour Force Survey research shows that 5% of thdgerecover from occupational injuries
are not able to return to their previous workpla®ecupational accidents entail not only health
impairment, but also great social costs as thegeabout 150m days of absence from work (or
even up to 210m days as other estimations sHow)

1. ACCIDENT RATE IN TIMBER INDUSTRY

Work in timber industry is accounted an arduous asewell as particularly dangerous.
Employees are very often exposed to various faetbish may constitute severe health or even life
hazard. Identification of those hazards, their sgbhgent monitoring as well as reduction, if their
complete elimination is impossible, is essentigdtotect employees from potential dangers.

According to current Labour Code regulatibhshe employer is responsible for occupational
health and safety in the working place. The emplageamong others obliged to protect life and
health of the employees by ensuring safe and hygweorking conditions by means of proper work
organization and exploiting achievements of scieara#technology.

Furthermore, the employer is obliged to provide ¢ngployees with information on life and
health hazards associated with particular workpétevities. In case of imminent danger to life or
health, the employer is obliged to order cessatfomorks and recession to a safe place.

Although the employers are very often convincetheir proper performance of the work task,
many accidents happen during work (tables 1-3)tinmber industry, in the years 2005-2011
annually the average of 2357 injured employees wemrerded.

There were on average 8 fatal accidents, 47 sewer@300,8 minor accidents (table 1).

5 Matopolska School of Economics in Tarnow, Agriatat University of Cracow
18 http://www. bhp. abc.com.pl

7 Ibidem

18 Kodeks Pracy of 28.06.1974, art. 207
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In total number of those who suffered during wahere were 87,4% men, 12,5% women and
0,3% adolescents (table 2).

Table 1. Persons injured in occupational accidentisnber industry except for furniture production

e Total In occupational accidents
Specification
In absolute .
In % fatal severe mino
years number
Wood 2005 2285 2.7 9 59 2217
manufacture 2006 2609 2.7 12 67 2530
excgpt for 2007 2710 2,7 3 45 2662
furz)”(;tljicft‘?on 2008 2697 2,6 7 53 2637
P 2009 1901 2,2 8 34 1859
2010 2141 2,3 10 45 2086
2011 2155 2,2 10 30 2115
Source: GUS 2009, 2011
Table 2. Injured in accidents at work by gender
Specification Total
women men adolescents
years
2005 209 2069 7
Wood manufacture 2006 248 2352 9
except for furniture 2007 349 2356 5
production 2008 396 2295 6
2009 263 1633 5
2010 263 1874 4
2011 295 1855 5

Source GUS 2009, 201%°
Among more serious consequences of occupationatieads (except for effects of fatal
accidents and accidents causing severe injurieapsgnce from work. In the analyzed period of
time, average annual number of days of incapaoityvork in timber industry (excluding furniture
production) amounts to as much as 108 300 days.Mbans an average of 46 days per one injured
person (table 3).

Table 3. Number of days of incapacity for work @diby accidents at work

Specification Number of days of incapacity for work
in absolute number per one person injured

years
Wood 2005 108561 47,7
manufacture 2006 127712 49,2
except for 2007 123097 45,5
foS'tUtr,e 2008 132473 49,2
production 2009 89142 47,1
2010 87051 40,8
2011 90528 42,2

Source: GUS 2009, 20%1

19 Gtéwny Urzd Statystyczny 2009, 2012
20 Ibidem
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2. NOISE AND MECHANICAL VIBRATION

According to EU statistics 30% of workers in Eurpieat is 60m people, for over a quarter of
their working time is exposed to danger of higrelswof noise.

In many timber industry companies, especially imbmnd medium ones, admissible norms of
noise and vibrations are significantly exceededm#ty lead to higher accident rate as well as
chronic and very often incurable occupational cdissa

While eliminating or limiting occupational risks kg, among others, mechanical
woodworking, in workplaces where admissible noisd gibration norms are exceeded, the time of
employees exposure to these factors should alsecheed, which ensures safer and less stressful
working condition&’.

Harmful and arduous influence of noise dependsamdy on its volume, but also on its
spectrum as well as whether it is continuous osgttulg. Degree of harmfulness is also dependant
on the time of one’s exposure to the noise.

It should be remembered that noise causes untimmedgness, general psychical fatigue,
worsened perceptiveness and labor efficiency. Eumbre noise hinders concentration which may
lead to making wrong decisions and thus cause actsd

Noise which exceeds 80 dB not only causes diffi¢altcure hearing damages, but also
detrimentally affects neural and circulatory system

Brief, unexpected and pulsating noise of more t8@rdB is especially harmful. Percussive
noise, which is characterized by high level of sbpressure, causes permanent damage to hearing,
usually classified as occupational deaffigss

The level and scope of detrimental influence ofation on human body depends above all on
its frequency and amplitude, as well as on itssmaission to particular organs of the worker, for
example while using percussive tools. Consequeategtrimental vibration influence on human
body are very complex and have diverse charadteyidt may cause of hypertensive disease, sight
disorders and balance disturbance. In many caseg&evs suffer from a so called vibration disease
syndrome with symptoms of pathologies in osteoaldic nervous as well as digestive system.
Furthermore, workers may suffer from psychosondisorders.

3. TIMBER DUST

Employees are exposed to timber dust basicallyngumechanical and further processing of
wood raw material. Among the most arduous work daste those which involve grinding, form
tracing, cutting and planing as well as when usiingular, band and mill saws.

Longtime inhalation of timber dust, especially @irth wood (beech, oak), may cause glandial
cancer of mucosal nose membrane and nasal siniisa® were also other ailments recorded, such
as: respiratory system, mucosal membrane and ss@asks as well as allergic pulmonary alveolus
inflammation, bronchial syndrome, bronchial hypsp@nsiveness, chronic rhinitis, allergic
conjunctivitis and skin inflammatiéh

Threat of exposure to timber dust among employaesived in mechanical processing of
wood raw material as well as its further processiagends most of all on effectiveness of machines
which intercept the dust and then effectively remaby pneumatic devices to safe storage.

2 |bidem

22 Muszyiski Z., Muszyski J.;2000. Wybrane zagadnienia z zazania w przedsbiorstwie a problem bezpieaztwa
pracy w aspekcie nowych regulacji prawnych. . [lafercathedra Annual Scientific Biulletin of Plaftgonomic
Department of the European Wood Technology Unitye8tudies Pozmanr 17, s. 91-96.

23 Muszyiski Z., Muszyski J.; 2003. Hatas i drgania mechaniczne w maly@iednich przedsbiorstwach przemystu
drzewnego. [w]: Intercathedra Annual Scientific Btin of Plant, Economic Department of the Europ&sood
Technology University Studies Poznar 19, s.99

24 Dutkiwicz J., Pramy Z. 2008. Biologiczne czynniki zaggnia zawodowego w przesteydrzewnym. [w]: Zdr. Publ.
118(2), s. 138-139.



% Intercathedra 29/1, 2013 31

Timber industry companies management should tat@ aeccount occupational safety and

ergonomic guidelines.

CONCLUSIONS

1. Arduous and dangerous working conditions as welpatential accident causes should be
eliminated or at least considerably limited invatlod industry companies.

2. The employer is obliged to ensure appropriate wayktonditions, whereas the employee
should firmly obey all the rules and regulationsafe handling of machines and devices.

3. Because of high risk of occurrence of occupatidmatards in timber industry companies,
permanent monitoring of working conditions is impBasable.

4. The employer is obliged to isolate loud workplaedth sound-absorbing shields and equip the
employees with means of individual protection froaise and mechanical vibration.

5. Timber dust produced during mechanical wood prorgsshould be entirely removed in a
stream of air through an adequate system.

6. Introduction of eco-management system in timberustiy should contribute to a more
effective, reliable and ergonomic production.
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STRATEGIC PLANNING —FIRST STEP TO EFFECTIVE MANAGEMENT

Abstract: This article is focused on the strategic plannimiich is one of the most important
processes in company management. The article idedivinto three main sections. First section is
oriented on the main requirements of the stratpinning. The second section deals with strategic
plan construction and its three main stages, ssessment stage, objective stage and evaluation
stage. The last section concerns control and mumif@f the strategic plan.

Key words: strategy, strategic planning, long-term planningpcpss, assessment stage,
objective stage, evaluation stage

INTRODUCTION

Strategic management was established in develomeurees in the area of large enterprises as
the reaction to new, unknown and surprising changesusiness environment. [1, 10] But the
processes of strategic management don’t mean @guidkeasy success. We can understand these
processes more as guidelines and recommendatimasigh which we obtain various solutions,
about which we have to further creatively speculate

Strategic management is currently understood asoeeps which main attributes are the
continuity, compactness and internal harmony. 8giatmanagement gives emphasis on the linkage
of strategy and the procedure for strategy implaatem. The special status has the evaluation and
control, which through a feedback initiates changestrategy implementation and in case of major
changes in the environment also in strategy fortiaria[3, 6]

Planning can be defined as the determination ofntlaén goals (objectives), formulation,
evaluation and selection of appropriate polici&gtegies and tactics, but also other activitied th
will enable achievement of defined objectives.9H,

STRATEGIC PLANNING
Long-term strategic planning is the process throwdhich are formulated long-term, i.e.
strategic objectives of the organization. It is thesis of strategic management. It is based on a
thorough analysis and subsequent determinatiolneoplan implementation. [2]
The basic steps of strategic planning processnarei 1 [8, 9]:
performance evaluation in relation to defined otiyes and identified differences,
assessment of the differences considering exteamalitions,
assessment of the differences considering intasgimptions,
identification of future goals considering arisitige to variations,
wide action plans that lead to achieving objectives
identification of resources unthinkable for funciéd areas to implement plans,
necessity aggregation of functional areas to négessSBU,
allocation of resources to each SBU,
reallocation of resources to functional areas,
10 distribution of resources within the functional ase
11. monitoring of resources utilization with functioreeas,
12. monitoring of resources utilization by each SBU.
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Figure 1. Planning levels and phases [8]

Long-term planning process consists of severalestagesulting in the construction of a
strategic plan. The phases of long-term stratelgierpng are:
1. assessment stage
2. objective stage
3. evaluation stage
4. strategic plan.
In the long-term planning is very important theuitibn of the planning team, that have to use
statistical and mathematical methods that are mdiaked on past data, which is often inaccurate
and therefore hinder the planning team from premet in time predicting of major future changes.
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STRATEGIC PLAN CONSTRUCTION
The strategic plan is a product of strategic plagrand management. The process of creating
the strategic plan is shown in Tab. 1 — Tab. 3]7,

Table 1. Assessment stage

ASSESSMENT STAGE

Inputs Activities
Impact evaluation of | Economic, political, sociable a technical factansl ¢heir impact:
the external condition > competition analysis,

»  resource analysis.

Evaluation of major economic trends (purchasing grouflation,
Estimated future taxes):

development > political stability and economic policy,

»  development of technologies,

»  competitive behaviour.

Evaluating of the strengths and weaknesses, lmnitisconstraints of
the organization:

. »  possibility of manufacturing facilities,
Analy‘_5|s Qf the » analysis of profiles bottlenecks,
organization strengths >  options, performance and quality of labour,
and weaknesses > analysis of performance and productivity,
» income, value added,
» research and development,
» financial analysis.
»  Owners: dividend policy, EVA, MVA, ROE
»  Employees: job stability, wage requirements, inscea
Analysis of the education
expectations of ownerg »  Customers: quality requirements, price, econorfeg li
and other interested design, technology of payments, service
stakeholders > Public: environmental protection, pollution and veas

management, economic stabilization and sustainable
development of regions

Table 2. Objective stage

OBJECTIVE STAGE

This phase plays a key role in the whole plannimg@ss. It decides about the
techniques of achieving the long-term objectivestdrts with setting long-term
goals and continues with setting tactical and stesrh operational objectives
through which then perform long-term goals.

Determination | Long-term goals, their measurability and evaluasbould be determined in the
of long-term following areas:
strategic

objectives position of company on the market,

overall performance and productivity,

innovation and new technologies and practiceszatilbn,
profitability,

managerial and employee motivation and performance,
public interest.

YVVVVYVYY
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Table 3. Evaluation stage

EVALUATION STAGE

SWOT analysis At this stage of the planning process compangvgwed using

SWOT analysis, first internal and then also externa

Evaluation of alternative
strategies company develops its strategic plan. The specifjedives of

The planning team determined the scope of stratdgjectives and
provides long-term alternative strategies thatcaresidered when th

1%

strategies are designed in detail at operational.le

Clearly defined, measurable and motivating comprsive strategic plan becomes one of the
main documents of the company through which thepam is managed, monitored and evaluated.
Advantages of strategic planning [9]:

YVVVVVYVYYYVY

long term view on activities of the company,

system approach,

target orientation and interdependence and coherahabjectives,

development of appropriate strategies and procésseshieve planned objectives,
company evaluation in terms of its strengths andknesses,

elimination of inefficiencies,

continuous improvement,

control function and a motivational factor.

Disadvantages of strategic planning [9]:

>
>

>
>

possible static, formal and non-motivating approach
excessive process bureaucracy,

complexity and time-consuming,

lack of flexibility and inefficient formal control,
excessive subjectivity of the long-term goals.

CONTROL AND MONITORING OF THE STRATEGIC PLAN

In monitoring and control of the plan are very usdhe feedbacks techniques, which are
provided by adequate information system. At pressatcan distinguish two main techniques used
in strategic planning [12]:

>
>

traditional (formal) technique,
modern (informal) technique.

The traditional planning system was used until 19¥KBen its weaknesses uncovered mainly
external shocks (e.g. increases in oil pricesapsk of financial markets). The main disadvantage
of this system was the lack of flexibility, whiclhgvented a timely response to changes in external

conditions.

Modern planning system has a good flexibility amh@atability in relation to unpredictable

changes.

Currently, prefers a balanced combination of bofilpraaches to planning so that the
advantages and disadvantages of both techniqudsataeced and as a whole bring higher added
value of the whole planning process. In the whdenping process there are useful computer-
generated models, which allow quickly created aatech outputs. Using them is then very effective
and comprehensive modeling of the future incurrechgon.
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Most useful are those analysis based on the Id\sales, selling price, profitability, total costs,
etc. The optimization models that use linear progneng techniques, probabilistic models and
other available techniques are even more devel$jed

CONCLUSION

When companies have a clear idea about the obgsctihich they want to achieve and know
how to achieve these objectives, i.e. clear styateégen they can effectively implement it,
systematically check and adjust if appropriate] [11

Strategic planning has also in today's turbulemirenment created a set of actions through
which the company can respond flexibly to changeblé environment and help companies gain the
competitive advantage.
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CSR CONCEPT AND THE VALUE CRISIS

Abstract: The main aim of this paper is to point out the rofeboth company and society
values in the context of the world economic crislewadays, we are facing the crisis which roots
in a lack of moral values, respectively, commusitieompanies and individuals lose their faith, that
these values are still valid and applicable dughapalization in market economy. We are focusing
on CSR and its role in current crisis.

Keywords: moral crisis, company values, CSR

INTRODUCTION

,In addition to the current financial, economic aedvironmental crises worldwide, we are
facing a crisis of values, ideas and vision. Thera need to find stronger common moral ground
among those who participate in the globalized ntptlee and in civic and public spaces.” (Global
agenda..., 2012) We think that the current crisi@n opportunity for global society to connect
values, ethics and morals with economic actindgnefdompanies, governments and individuals.

According to Schwab (2008, p. 109) the state potas declined and the influence of
corporations on environment, communities, the lieéscitizens is increasing. And that's why
communities, citizens look at corporations and daihlaelp, the answers and the leadership and on
the other hand, they also criticise the corporatiimn wrong doing.

People are looking for leaders, who have strongeslrules and this economic crisis is an
opportunity to establish a new model of the globatiety life with respect to natural resources,
human life and sustainable development of the eplanet.

The companies are engaged in society life and llaeg to take responsibility for their actions.
As Schwab mentioned (2008, p. 110) The World Ecaodforum has worked and developed
a framework to help corporates to engage in soci€he first was stakehold@rconcept; this
concept became a part of the Davos Declarationglwtiescribes the fundamental principles of a
corporation’s social and environmental respongibili

There are five core concepts, which can be apptiethe company — corporate governance,
corporate philanthropy, corporate social respofisipicorporate entrepreneurship and global
corporate citizenship (Schwab, 2008, p. 110).

.The Global Agenda Council on Values identified isbctechnologies as providing
opportunities to build more truly human and so®alerprises, driving greater transparency in
values and serving as potential enablers for corepaand the people within them to make better
decisions. The goal is to create concepts for mtsdservices, and tools that translate values such
as transparency, fairness, inclusiveness, and eempaewnt into tangible, personal experiences, and
to develop practical solutions and tools that allmempanies and their people to live up to their
ideals in their day-to-day decision-making and &a“ (Values in decisions making, 2012).

Our global society should rethink and redesignlithies between companies and goverments,
communities and other stakeholders. ,Beyond conweat concepts of corporate social
responsibility, the discourse has shifted to maneddmental questions of principle and values,
prompting us to rethink the very purpose of theegarise* (Values in decision making, 2012).

% Department of Marketing, Trade and World Foresfrige Faculty of Wood Science and Technology, Teahditiversity
in Zvolen Masaryka 24, Zvolen 96053, Slovakia, deek@tuzvo.sk; matova@tuzvo.sk

SN corporate stakeholder is a party that can affeche affected by the actions of the businesswalsale (Stakeholder,
2012) (e.g. public, customers, employees, compgtitommunities....). The group of the corporateedtalder varies
following the type of the corporation.
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We will be focusing on CSR concept as one of thesiibe solution for current value crisis.

CSR CONCEPT

In the pursuit of the creation of moral values witthe business environment it is possible to
explain this process by the example of the con&iwort between the two most general moral
principles — egoism and altruism, which are basegrinciples of individualism and collectivism.

"Egoism is the life principle when human’s actiegi following only their own interests,
ignoring the interests of other people. Egoismaamoral quality, was in the history of moral
consciousness generally evaluated negatively" @uafa, 2006, p. 6).

"Altruism is a moral principle based on the suppi@s of one’s own egoism (selfishness),
selfless sacrifice for the benefit of another, wWiingness to sacrifice one’s own interests foe th
interests of others" (Agafonova, 2006, p. 6).

The above-mentioned moral principles are not $grisbund and characteristic only for man
understood as mankind, but these principles a@ @laracteristic for business. If the companies
were to be oriented only in one direction, eithgoistic (achieving maximum profits regardless of
the ways and consequences, which companies causediety by their activities) or altruistic (the
company would absolutely deny the basic role ofirfess and would carry out only benefits for
society, irrespective of their own benefit) suckteyn would become unsustainable. Therefore, it is
necessary to constantly seek a compromise betwese two principles. The possible “compromise
area” is shown in figure 1.

A
egoism
(companies’
profit)

>
altruism (fully divided company’s
profit for society)

Figure 1. The compromise area between altruismegotm

To find the right level of companies’ behavior aseaponsible citizen of the society within
which the company executes its business is a v#frgult task and we probably can’t determine the
exact level of company’s involvement in this praceBssential idea is, that companies have to
realize that their only objective can’t be onlyithewn profit and their sole duty and obligation is
not just paying taxes and fees. As we mentionede@bihe state fails to ensure basic social needs
and therefore also the involvement of businessatthis process as one of the citizens of sgciet
is also important.

Corporate social responsibility is in professiongtles, but also among the general public,
better known under the abbreviated term "CSR". C&fRbe defined as an initiative that is based on
voluntary integrating social and environmental anes into everyday business operations and
interactions with corporate stakeholders. Beingadlycresponsible means not only fulfilling legal
expectations, but also going beyond compliance iamdsting “more” into human capital, the
environment and the relations with stakeholders.e Thxperience with investment in
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environmentally responsible technologies and bussirractice suggests that going beyond legal
compliance can contribute to company’s competitagsn Going beyond basic legal obligations in
the social area, e.g. training, working conditiomsnagement-employee relations, can also have a
direct impact on productivity. It opens a way of maging change and of reconciling social
development with improved competitiveness (Europ@ammission, Green Paper, 2001, p. 6).

The goal of CSR is to embrace responsibility fog tompany's actions and encourage a
positive impact through its activities for the emwviment, consumers, employees, communities,
stakeholders and all other members of the publicesp who may also be considered as
stakeholders.

CSR and the application of the principles of chafeyed in some way and denies), his own
view on the role of firm-level "profit only" (onlgain) to a broader perspective in the context of
today often discussed — the "3 P" — "people, plamefit". It is in this context, that it is pos$to
find parallels with the concept of sustainable depment and CSR, which also stands on three
pillars called "Triple-bottom-line" (triple base mpany income or even triple). It offers a view of
the society functioning in its economic, social @myironmental aspects

CONCLUSION

“People often assume that ethics and economy dgmtigether and that the market is a place
where ethical ideas are weaker than egoism, poafittention, damage of environment, etc.

An ethical code as “a means for implementation ofatity” in the commercial sphere may be
styled as a code of professional responsibilityjcivimay dispense with difficult issues of what
kind of behaviour can be considered ethical “(@diva, Kaputa, 2006, p. 12).

We can assume that corporations can't take the eviedponsibility for the global problems
and the current crisis. They also can't solve tlebda@ problems. The new model of cooperation
among corporations and the rest of the society ésdad, it means the cooperation among
stakeholders such as governments, transnationpbi@irons, communities etc. This new model
could be based on the strong and valid values.

The corporations can solve and help to solve tleeakproblems which are in the vicinity or
which are compatible with their objectives. The gibke way of restoring the faith in the value
among people is to act correctly with the employaes their families and local communities, the
corporations can also use their products as toomsanifest such values as "transparency, fairness,
inclusiveness, and empowerment®. As we mentionefbrée the power and influence of the
corporations is raising, if their behavior is catrand based on the strong corporate core values we
can expect the positive change in the whole world.

The CSR concept should help corporations find lwadretween their business objectives (e.g.
profit) and the global societal goals (e.g. sustbia@ development). The first step in this procsss i
to realize the responsibility for the next genenasi

As an example of the "responsible acting on theketarwe can give the wood processing
corporations which spend part of their profit onviemsnmental protection, which consists of
reducing emissions, recycling materials and the afseertified wood raw material sources. They
implement awareness in those communities that esgest to them and focus on solving those
problems that are professional in their field ofnpetence.
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Martina Merkova, Josef Drabe®

POSSIBILITIES OF RISK ANALYSIS IN THE INVESTMENT
DECISION-MAKING OF THE ENTERPRISE

Abstract: The aim of this paper is to identify critical facs that affect the expected profit and
cash flow in the implementation of investment petgealso achieve the objectives of investment by
applying the most advanced models used to quatméyrisks of investing. In the study there has
been performed the sensitivity analysis of invesiinaad the Monte Carlo simulation, an evaluation
of the results of analyzes and syntheses that baee used to support the investment decision-
making of the enterprise has been carried out.

Key words: investment, enterprise investment, investmentviagti risk of investment,
sensibility analysis

INTRODUCTION

The allocation of available financial resourcesfii®d assets, recovery of the property or
investments in modernization of production techgae are possible ways when a company can
ensure its prosperity, growth of value and develemmin order to ensure adequate use of these
investments it is necessary to analyze, evaluae #tonomic benefits and also analyze the risk
that is inherently associated with investing. In® possible to develop business activity without
taking risk. To find a suitable and acceptable hedabetween undergoing risk and a potential profit
is difficult. Although the perception of risk andnderstanding of risk improved recently,
identification of risk factors and the newest piwes of risk quantification are not themselveg abl
to prevent bad decision making and subsequent loss.

The aim of the article is to analyze the risk désted investment and to highlight the factors
that are significant risk carriers of investingwoeod production. The article suggestests investment
project accompanied by sensitivity analysis and de®nte Carlo simulation. On the basis of the
analysis the reached evaluations and formulatedlgsions are presented.

RISK ANALYSIS OF INVESTMENT PROJECTS

A risk analysis of the investment project is aniahirealization of the reasons that could cause
its failure. Risk analysis helps entrepreneurslém @ project in order to increase the probabdity
success.

Through risk analysis the company detects, whisk factors are important in terms of the
project and on the other hand, what means and me=asan reduce the project risk and how much
of risk is still acceptable for the business.

The base of risk analysis is a systematic procesgtking with risk and uncertainty, which
requires deeper knowledge of tools and methodsisikf decision-making, which leads to a
significant increase in the quality of planning awluation of business projects (Fotr, 1992).

The content of project risks analysis can be lyidiVided into some general points which are
characterized in Figure 1.

Among the tools and resources that can be usedetdify risk factors there are for example
check lists, discussions and interviews, auditgylte of financial controlling and financial anak;s
but also the various analyses of internal and eatdyusiness environment, be it a SWOT analysis,

%8 Martina Merkova, PhD. — Assoc. Prof. Josef DraldeikD. , Technical University in Zvolen, Faculty of diicSciences and
Technology, Department of Enterprise Managemer(g. Masaryka 24, 960 53 Zvolen, Slovak Republic
martina.merkova@tuzvo.sk, josef.drabek@tuzvo.sk,
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STEEP analysis, mind maps, brainstorming methad, Ietthe identification of risk factors there
should be involved the widest possible range adrggted managers. It should be emphasized that
the identification of project risk factors is theost important and time-consuming phase of risk
analysis. It requires experience, a systematic aggbr and ability to predict possible future
situations.

1. Determination of critical risk factors of theoject,risks identification

| 2. Determination of the significance in the crudsdtors |

RISK  —
ANALYSIS

| 3. Quantification of the risk |

4. Valuation of risk and proposal of measures itniahte the risk or
to reduce the risk to acceptable level

Figure 1. Risk analysis

Source: author’'s own study

Order to determine the significance of risks isgilde to use sensitivity analysis - where risk
factors are able to quantify, or expert evaluatidrich assesses the factors which are not able to
guantify and they are evaluated verbally.

Sensitivity analysis of investment is an importpatt of the investment decision-making on
investment projects. Its function is (Scholleov@)@):

- To stop in time the realization of the investmemjch although is profitable within
the means, its risk does not meet the goals ofdingpany. The expected deviation of
its return may in fact be so large that the proliglof the possible investment loss is
not at risk level acceptable by the owners.

- To mark critical values, which monitoring and cahtwill be necessary during the
investment realization, they have a significant actpon the investment value and
probability of change is high.

The basic equation for sensitivity analysis (Drglfeidach 2008) is:

P=Qx p—{(vl+v2+...+vn)><Q+f1+f2...+ fn+_:_—} (1)

Where:

P — Profit from the investment project per year

Q — Quantity of the production in natural unitsgpleg, m, ...) per year

p — price per unit

vl, v2,..vn — variable costs per unit

f1, f2,...fn — fixed costs per whole production

| — Investment

T — Time of the lifecycle (years)

The fundamentals of sensitivity analysis in investindecision-making are the detection of
sensitivity of the chosen criteria for possible mipas in risk factor values that affect the criterio
This means the goal is to determine how some clsaafjéactors such as the production volume,
production capacity, sales price and other afteetcriteria — for example the profit.

The basic form of sensitivity analysis is the oaetbr analysis, which determines the effects of
selected changes in individual risk factors for dm@sen criterion, i.e. while all other factors are
stable at their projected (planned, the most prig)atalues. The variation of individual risk facdor
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may have pessimistic or optimistic character andiatiens from planned (the most probable)
values of a certain size, for example £ 10%.

Risk factors with changes written above cause amhor changes to the selected criteria, we
considered as not important - it means that theitgety of the criteria for changes in this risk
factor is small. Conversely, factors which consadbde changes will cause massive changes in the
selected criteria are certainly significant. Thiecion is therefore very sensitive to changesase
factors (Hnilica, Fotr 2009).

The Monte Carlo simulation belongs to a class wiusation models that are used for complex
problems, which cannot use other methods and modklsisk measurement. Monte Carlo
simulation is based on the principle of roulettdieve the computer simulates different values of
each factor and their combinations in the deterthieeel of probability. The Monte Carlo method
is helpful in creating a vision of how individuadtors can progress (Fotr, 2011).

The base of Monte Carlo simulation is to generatarge number of scenarios (each of the
scenarios is one discrete arrangement) and theevatalculation of financial criteria for each
scenario. The result of Monte Carlo simulation igraph of the probability distribution of the
selected criteria.

The Monte Carlo simulation allows the simple anpidamplementation of a large number of
possible situations created as combinations ofilplesgalues of input variables, for example: sales
volume, price, cost, etc., to calculate the possidlues of a profit. The Monte Carlo simulation
requires the determination of probability distribats for all input random variables (risk factors).
Information concerning the distribution (type anargmeters of distribution functions) is entered
into a computer simulation model and by using adoam numbers generator we obtain discrete
values for each distribution, which combinationsyide calculation result, for example the profit,
cash flow, net present value (Varcholova, Dubovi2g@88).

Generating of scenarios (many times repeated ramkp@riments on the input data sample) is
carried out until they are provided stable resoltthe density in probability distribution. The vés
become more stable because the statistics datad@bkeribe it) change less with increasing number
of simulated calculations. Number of trials willryalepending on the using distribution functions.

1. VERIFICATION OF THE RISK ANALYSIS IN THE ENTERPR ISE
WOOD, LTD.

1.1. Evaluation of the economic efficiency of thenvestment project

The company Wood, Ltd. decided for the modernizatibthe production technology to obtain
the machining center and the application softwardHe construction and production management.

The selected technology and application softwaltg meets the requirements of the company.
The proposed technology will allow the productioh imnovative all-wood products; software
support will enable customers to implement thedrativity - unique production. The new advanced
technology of wood processing with application waite will increase the capacity of the company
production.

From the available input data (Tab. 1-3), we catad the net present value, internal rate of
return, profitability index and discounted paybamdriod. All calculated values of these criteria
testify in conformity to the investment's suitatyiliResults are presented in Tab. 4.

Table 1. Financial sources for the investmentquio€)

Equity Dept Total:
306 360 € 900 000 € 1206 360 €
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Table 2. Terms of the loan for the investment proje

Amount of the dept Annual payment Interest rate Payback period
900 000 € 150 000 € 5.75 % p.a. 6 years
Table 3. Operating costs (€)

Cost item / Years 1 2 3 4 5 6
Material costs 666 434 773 020 905 464 1002 390 1002 390 1002 390
Personal costs 403 704 484 598 592 877 691 794 709 155 690 732
Lease 23900 24 962 26 090 27 252 28 480 29775
Administration, Services 54 106 56 562 59 085 61774 64 529 67 450
Energy 54903 57 392 59 981 62 670 65492 68 446
Repairs and maintenance 49 127 51318 53 641 56 065 58 587 61210
Transport 32995 34 455 36015 37 642 39 335 41 094
Insurance 5045 5278 5510 5743 6008 6274
Promotion 83 744 92 047 96 196 116 345 105 357 109 772
Other costs 40 862 42 687 44 613 46 604 48 729 50 919
Operating costs 1 1414 820 1622 320 1879 473 2108 279 2128 062 2128 062
Amortization 188 774 187 612 185919 184 326 143 730 142 435
Interests 63 750 52125 40 500 28 875 17 250 8 625
Operating costs 2 1667 344 1862 057 2105 892 2321 418 2289 042 2279122

Table 4. Evaluation of the investment project bgiCHow (€)

Indicator /Years 1 2 3 4 5 6

Total income 1676 700 1957 460 2 258 200 2 558 940 2 678 000 2 678 000
- | Expenses 1414 820 1622 320 1879 473 2108 279 2128 062 2128 062
- | Amortization 188 774 187 612 185919 184 326 143 730 142 435
_ | Interests 63 750 52125 40 500 28 875 17 250 8625
=| Profit before

taxes 9 356 95 403 152 308 237 460 388 958 398 878
_ | Taxes 19 % 1777.64 18 126.57 28 938.52 45117.40 73 902.02 75 786.82
=| Net profit 7 578.36 77 276.43 123 369.48 192 342.60 315 055.98 323 091.18
- | Funds 10 % 757.84 7 727.64 12 366.95 19 234.26 31 505.60 32 309.12
=| Disposable

profit 6 820.52 69 548.79 111 032.53 173 108.34 283 550.38 290 782.06
+| Amortization 188 774 187 612 185919 184 326 143 730 142 435
=| Cash flow 195 594.52 257 160.79 296 951.53 357 434.34 427 280.38 433 21706
- | Dept payment 200 000 200 000 200 000 200 000 150 000 150 000
=| Net Cash flow -4 405.48 57 160.79 96 951.53 157 434.34 277 280.38 283 217.06

Discount 10 % 0.90909 0.82645 0.75131 0.8301 0.62092 0.56447

PVCEF per year 177 813.20 212 529.58 223 104.08 244 132.46 265 307.50 244 539.74

Present Value of Cash Flow - PVCF in total 1367 426.56 €

Net Present Value - NPV 161 066.56 €

Profitability index - PI 1.13

Internal Rate of Return - IRR 13.87 %

Discounted Payback Period - DPP 5.34 years
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As follows from the economic analysis of the projéy cash flow indicators, project is
feasible, effective, some values can be consideoederline. Project at the discount rate has leeway
to risk. The project should be implemented in pcact

1.2. Sensibility analysis

The sensitivity analysis clearly identifies whicacfors most affect the profit in presented
period. The planned profit was in amount of 398 878 the 6th year of life cycle. To evaluate the
factors in longer term, there primarily is the iropaf the selling price, the volume of production,
changes in cost price of inputs as well as chamgésbor costs per unit of output. Results of the
sensibility analysis for the planned investmenfgubare shown in Tab. 5.

Table 5. Project risk factor quantification (prdjeensibility analysis)

Risk ltem Unit Estimated | Estimated | Deviation |Profit aftef Absolute | Relative
factor value (€) |value (€/pcs) =10 % |change (€)change (€] change (%
Q [Production volume pcs 8B5 885 797 323 37§ 75500 18.93%
c |Price €/pcs 302599 302599 272339 131078 267800 67.14%
vi |Material expenses €/pcs 002 390.0p 1132.64 124591 298639 100239 25.13%
V2  |Personal expenses €/pcs| 690 732.00 780.49 858.54 329 8041 69 073 17.32%
Vs |Promotion €/pcs| 109 772.00 124.04 136.44 387 901 10971 2.75%
V4 |Administration, services €/pcs| 67 450.00 76.21 83.84 392 137 6748 1.69%
vs |Other variable expenses (35%)pcs| 17 821.6% 20.14 22.15 398 874§ 0 0.00%
Vs |Transport (30%) €/pcs| 12 328.20 13.93 15.32 397 09¢ 1782 0.45%
V7  |Energy (15%) €/pcs| 10 266.90 11.60 12.76 397 644 1233 0.31%
Vg |Repairs and maintenance (20%) | €/pcs| 12 242.00 13.83 15.23 397851 1027 0.26%
f1 |Lease (€) € 29775.00 29775.00 32753 395 90( 2978 0.75%
f, |Insurance € 6274.00 6 274.0( 6901 397 02¢ 1853 0.46%
fs |Other fix expenses (65%) € 33097.3533097.35 364071 395 568 3310 0.83%
f, |Transport (70%) € 28 765.80 28 765.80 31642 396 001 2871 0.72%
fs  |Energy (85%) € 58179.10 58179.10 63997 393 06( 5818 1.46%
fo  |Repairs and maintenance (80%)| € 48 968.00 48 968.00 53863 393981 4897 1.23%
fz |Amortisation € | 142435.00 142 435.00 156 679 384 634 14244  3.57%
fg |Interests € 8 625.00 8 625.0( 9484 398014 863 0.22%

P | Profit € 398 874

The results of the sensitivity analysis of the pebjby changing the project values £ 10%
shows that the dominant risk factors are the gglbnce (reduced profit by 67.14%), the volume of
production (reduced profit by 18.93%), materialtsggseduced profitability of 25.13%) and labor
costs (earnings decrease of 17.32%). The few sgnif effects can be considered other factors
such as depreciation, advertising, services, energpairs and maintenance, other costs,
transportation. Costs for rent, insurance and éstsrhave very little effect to the profit.

Monte Carlo Simulation
Step 1 - Installing Crystal Ball

The application of Monte Carlo simulation in thealsis of the investment project we
supported by the system Crystal Ball, which washeated with the model developed in MS Excel
program.
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Step 2 - Preparation of input data

Project description: The Slovak wood company withodpiction of small all-wood
constructions for recreational use, decides whetbeaccept the investment plan related tol
increasing of the production volume and diverstima of offered products. In case of the
investment realization, which is modernizing ofgwotion technology, another added value is more
efficient use of raw material. In addition, the ieymentation of the project will create new jobs for
the region with high unemployment.

Determination of key risk factors: Key risk factoxgre selected by using the expert method
with owners. We chose the probability distribution individual risk factors. Key risk factors that
affect the profit of the company (or the investmerdject) are:

1st price — it is the average selling price for rat wf the production (piece), triangular
distribution, the most probability value, min., max

2nd volume of production — it is the number of sofdts, BetaPERT distribution and the most
probability value of 10%, 90%.

3rd material costs — it presents the key raw irqosts, Beta distribution was set the mode is
the most probability value.

Other risk factors have no major impact. The siatisdependency between the selected key
factors was considered.

Definitions of investment options: We have proposaédrnatives for the project presented in

Figure 2.
Variant A
100 % Equity

Equity 306 360 €
\ Nent 900 0NN €

Varian
100 % Dept

Figure 2. Investment alternatives and scenariothiimvestment project

Variant B1
Planned volume
of the production

Investment project
VARIANTS:

Variant B2
Crisis scenario -
Decrease production

Source: authors

Determination of evaluation criteria and simulatiparameters: We defined two types of
variables:

1st variables which make the object in the simafatiare known as Forecasts in the Crystal
Ball system. These are the output variables ine&spf which the simulation is carried out. We
defined indicators in our case: Net Present ValN@\(), Internal Rate of Return (IRR) and
Profitability Index (PI) of the investment projetYe selected the number of simulations as 50 000.

2nd risk factors for the project are the input &bakes and their uncertainty is respected in the
shape of a probability distribution. These variahdee labeled as Assumptions in the Crystal Ball
system. In the case of two factors — the productmonome and the price — these are not statistically
dependent on each other and therefore may be gedermlependently during the simulation. The
next pair of factors — the price and material cestshows a statistical dependence and we have
considered it in the simulation.

Estimated project life cycle is six years; the totamber of risk factors is 13. We determined
the number of simulation steps as 50 000 due hjestasults.
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Step3 - Results of the simulation

Evaluation of the analysis: The values confirm thhé present investment project is
significantly profitable in variants A, B1 and Ché criteria values for the investment project fo t

various alternatives are shown in Tab. 6.

Table 6. The criteria for the different variantsttoé investment project

Variants NPV (€ IRR (%) PI DPP (years)
Variant A 264 481.60 16.64 1.22 4.94
Variant BI 161 066.56 13.87 1.13 5.34
Variant B2 -550 503.00 -4.90 0.54 10.10
Variant C 125 863.92 13.08 1.10 5.48

Results of Monte Carlo simulation for option B1 afgown in the graph of the probability

distribution of the output variable Profitabilitpdex (Figure 3). Results for other output variables
Net Present Value and Internal Rate of Return disaseheir statistical characteristics are presént
in Tab.7. Type of the probability distribution foilPV and IR we chose a Weibull distribution, for

IRR it was Beta distribution.

Table 7. Statistical characteristics of selectalicators — Variant B1

Statistic / Indicators |Profitability Index (IR) Internal Rate of Return (IRR) Net Present Value (€)
Fit: Weibull Forecast values [Fit: Beta Forecast values |Fit: Weibull  |Forecast values
Mean 1.040 1.042 13.73% 13.73% 154 822 154 839
Median 1.045 1.044 13.86% 13.87% 155 258 155 311
Mode 1.050 - 13.82% - 156 163 -
Standard Deviation 0.510 0.500 4.15% 4.15% 4362.19 4.307.70
Variance 0.2607 0.2509 17.22% 17.22% 19028 713 18 556 319
Skewness -0.9153 -0.5868 -0.1105 -0.1105 -0.5588 -0.5319
Kurtosis 4.44 3.76 2.96% 2.96% 3.38 3.57
Coeff. of Variability  ]0.490 0.479 0.302% 0.302% 0.0281 0.0278
Minimum 0.160 0.570 -160.77% 2.03% 123992 125 350
Maximum + unlimited 1.215 107.76% 40.57% + unlimited  |167 976
Mean Std. Etror - 0.000 - 0.08% - 19
S0 000 Trnials Split WView
IR B1
o0 2 800
0,05 2 400
= o.04 2 000 %'
= 0.03 | kS E
E 0.02 KNS "5
800D
0,01 1 A0
o.od> ] " . " " | o
0.88 0,95 1,02 1,09 1,16
| e — Fit: Weibwll - Forecastwvalues
P [1.00 Certainty: | 99.987 = 4 +nekonedno
Figure 3. Probability distribution of the varial®eofitability Index — Variant B1

Source: authors
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The statistical characteristics of the NPV of thejgct in variant B1 show that the indicator
Mean of NPV is 154 839 €, which is about 6 227 thss the estimated value of 161 066.56 € and
the Median is 155 311 €. The risk characteristice project i.e. Standard Deviation is worth 24
910 €, Variance has a value of 18556 319 € andtedfficient of Variability, which represents the
quotient of standard deviation and the mean, 19981 Skewness is negative, which means that the
NPV probability distribution is not symmetrical (aynetrical is when the skewness is zero), but is
skewed to the left, i.e. towards lower values. Tinaimum simulated value of NPV is from the
Median distant than the maximum simulated NPV.

The continued influence on the wood production t@sworld economic crisis that that has
been affecting Slovakia since 2008. The crisis vediected in an increase in prices of input raw
materials, rise in energy prices and fall in thended for long-term products.

Evaluation of variants suggests that the growttprafduction could not be associated with
growth of the project profitability because of tecline in selling prices and also increase in the
cost of procurement of input materials and eneapt

On the basis of the risk analysis of the projectNbgnte Carlo simulation the project is
recommended for implementation. Using Monte Carkthad Option B1 of the project has been
tested for which the probability of achieving po&tresults of net present value, internal rate of
return and profitability index consistently is 9%9The identified risk is acceptable for Wood Ltd.
Company.

CONCLUSION

Aim of the presented study was to identify factibvat critically affect the expected profit from
the investment project. The conclusions of the ifeitg analysis shows that assuming the
implementation of the investment the economic te§uiofit) of the project was most strongly
influenced by the selling price of the products #émeh change of the production volume, material
costs and labor costs. Dynamic methods of econernatuation of the project prove the project is
profitable and there is sufficient maneuver spacetfe risk.

The risk which relates to the realization of theeistment project is acceptable to the company
and it is possible to recommend the implementaticthe investment project.

The presented risk we recommend reducing througérslfication. Diversification gives the
possibility of increased width and depth of prodatge. Implementation of the project ensures the
company Wood, Ltd. additional space for the investidevelopment. New machining center will
allow the company to produce also other constragtinery products that will improve the
competitiveness of the company and ensure itslgyabi

The appropriate form of risk reduction we recommtnohcrease the volume of the production
provided the increased export of manufactured ptsdio the EU markets or markets of Russia and
Ukraine.
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PINEWOOD QUALITY POTENTIAL

Abstract: The scope of the article was to determine quadtys based on the selected large-
size and laboratory samples of coniferous pinewobthined from the central part of Poland
(Wieruszowski District), in order to evaluate theefulness of those elements for wooden
constructions. Physical and mechanical parametare heen determined which facilitated defining
quality and endurance ratios of semi-finished potsiu

Keywords: pinewood, quality, strength tests, components

INTRODUCTION

Wood used mainly for construction and finishing neémts is characterized with high
endurance, small dead load, as well as the simpl@i processing. It is used as the material
forbearers and parts of timber roof trusses alsploged in unfavorable weather conditions.
(Krzysik 1978, Kokoaiski 2004). Companies specializing in timber corgtomn develop through
the implementation of new technologies what faatiis development and continuously overcoming
the limitations concerning wood usage. In ordeshitain materials of required technical parameters,
complex endurance tests in accordance with theuadeoqhorms are necessary. ( Krzosek 2009,
Wieruszewski et al. 2009).

PURPOSE AND SCOPE OF WORK

The aim of the paper was to establish quality efficy ratio when processing large-size
pinewood. The research was carried out in ordeletermine quality potential for the production of
construction lumber through determining its phylsarad mechanical features. Under analysis also
came the issue of usefulness of sawn materialsingotafor production purposes and used as
construction elements by building industry.

METHODOLOGY

Raw material for the research came from forestidisrzedboréw, sub-district Sokolniki, and
it constituted of 8 logs which underwent crossiogtt bucking and planking. As the result of those
processes 32 solid flat-sawn and radial-sawn be@ns obtained. Pine stand was 112 years old.
Percentage share of tree classes looks as follows:

* Class A — 3%,

* Class B —19%,

* ClassC—-78% .

Material delivered to the sawmill where it was @esed was not homogenous quality-wise.
Quality presentation of the coniferous materiaivdekd in 2011 shows that 85% of that material
represented WCO class, and 12 % belonged to WBS3.cla

The tests of coefficient of elasticity were carr@ma in accordance with recommendations laid
out in norm PN-EN 384: Construction wood. Markingaracteristic mechanical features and
density. Determining elasticity ratio at static bery. Measurements were done using endurance
machine type: DM 2214 using instrumentation suéafor endurance testing. While determining
coefficient of elasticity during bending the obtihdata was used for calculating real values for
samples of moisture content of 12%, in accordanterorms PN-EN 1912;2010.

29 Faculty of Wood Technology of the University oélStiences in Poznab0-627 PozmaUl. Wojska Polskiego 38/42,
kmtd@up.poznan.pl
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From large size samples, for further testings oduesmce machine Zwick/Roell Z050,
laboratory samples were obtained. Subsequently thederwent research of their mechanical
features in accordance with PN-77/D-04103 norm ,dlo®etermining endurance for static
bending.” and norm PN-63/D-04117 ,Physical and naeital features of wood and the results
became the basis for the evaluation of qualityasé material from each sample as the indicator of
material potential for usage in construction.

Laboratory samples underwent testing in order terdéne main physical parameters of wood
such as its density. Another physical parametewobd, considered to be one of the most
significant is its density which closely relatesthe other qualities of that material. Density itegpt
was done in accordance with norm PN-77/D-4101 ,Wdoetermining density” and PN-EN 384
»construction wood. Determining characteristic maalal parameters and density”.

RESULTS

Wood sawing density is among the most importantsplay parameters and it is also a factor
having an impact on wood mechanical endurancehénresults (Fig 1) on pinewood density
accounting for an average for the material underdésearch were presented.
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0,4

0,3

0,2

0,14

Average density of the wood
[gicm3]

1 2 3 4 5 6 7 8 Awerage
value

samples

Figurel. Average wood density for individual sansple

Above pinewood density depending on the type ofi@g presented. It may also be noticed
that density ranges between 481 and 578 kg/m3inbest coefficient of elasticity was carried out
on 32 large-size samples out of which 16 were #aiwn and the remaining 16 radial-sawn. The
arithmetic mean of that testing on coefficient tséicity at absolute moisture content of 12% for
both flat-sawn and radial-sawn raw material forntbd basis for endurance classification in
accordance with norm: PN-EN 338 ,Construction woddurance classes.” Endurance class was
determined and the adopted criterion was the redudiverage coefficient of elasticity and 5%
guantile of elasticity module. Stress grading reswiere presented in table 2.

Therefore, solid pinewood large-size samples maygusdified as endurance class: C14/C20.
Solid pinewood large-size samples show low meclanialues required for individual quality
classes. Defects present in wood such as knotsilmatet to it to a large extend. Hence more and
more often glulam is used as the material deprofedefects due to which coefficient of elasticity
significantly increases.

Mechanical features which were tested on enduraraghine Zwick/Roell Z050 were carried
out on 64 laboratory pinewood samples represergunglity of the material and the potential of
obtained elements free from defects.
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Table 2. Presentation of endurance classes faethats of coefficient of elasticity according to
norm: PN-EN 338

(Wieruszewski et al. 2012)

Designations solid pinewood large-size samples
strength

class 1 2 3 4 5 6 7 8
Ci4 Meets Meets Meet$ Meels Meets Megts Mgets q%
C16 Meets Meets Meet$ Meels Meets 5% 5% 5%
C18 Meets Meets Meet$ 5% 5% 5% 59 5%
C20 Meets Meets 5% 5% 5% 5% 5% 59
C22 5% 5% 5% 5% 5% 5% 5%
C24 5% 5% 5% 5% 5% 5%
Cc27 5% 5% 5% 5% 5% -
C30 5% 5% 5% 5% 5% -
C35 5% 5% 5% - - - -
C40 5% 5% - - - - - -
C45 - - - - - - - -
C50 - - - - - - - -

Meets requirements — given batch meets standdetdiari
5% - 5% quantile of coefficient of elasticity meetsm requirements

Table 3. Assigning endurance class based on théiges coefficient of elasticity in accordance
with the norm: PN-EN 338

Designations solid pinewood laboratory samples

Strength
class 1 2 3 4 5 6 7 8
Cil4 Meets Meets Meetd Meets Meels Megts Mgets Meets
C16 Meets Meets Meetd Meets Meels Megts Mgets Meets
C18 Meets Meets Meetd Meets Meels Megts Mgets q%
C20 Meets Meets Meetd Meets Meels 5% 5% 5%
C22 Meets Meets Meetd 5% 5% 5% 59 5%
C24 Meets 5% 5% 5% 5% 5% 5% 5%
Cc27 5% 5% 5% 5% 5% 5% 5% 5%
C30 5% 5% 5% 5% 5% 5% 5% 5%
C35 5% 5% 5% 5% 5% 5% 5% 5%
C40 5% 5% 5% 5% 5% 5% -
C45 5% 5% 5% - - - -
C50 5% - - - - - - -

Meets requirements — given batch meets standdediari
5% - 5% quantile of coefficient of elasticity meetsm requirements

To determine the quality of the material under tegearch it was decided to interpret such
value as coefficient of elasticity. Average valuekich were calculated during the tests on
mechanical parameters using endurance machine dorthe basis for the evaluation and
classification according to norm: PN-EN 338. Cidarwhich was adopted for the classification
was the result of average coefficient of elastiabd its 5% quantile. Stress grading results were
shown in table 3.

Out of all results of coefficient of elasticity fpinewood it may be concluded that the material
from which the large-size and laboratory samplesewait out is not homogenous what can be
observed looking at various technical parameters.

Solid pinewood laboratory samples show optimum raacal parameters required for
individual quality classes. Interpreting table 2léhallows us to state that laboratory samples meet
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higher requirements than large-size samples. Hgmge samples free from defects may be
classified as C18/C24 in respect to their endurance

CONCLUSIONS
Based on the research the following conclusiong lieeen reached:

 The bigger the distance from the core on the ceestion of the material from which the
sample was taken the higher wood density. The tfenanged from 481 to 578 kg/m3 at
moisture level of 8%.

* The differences observed in coefficient of elastiaf various samples free from defects and
solid samples are the results of potential assumgptof eliminating defects from the material
through cutting and gluing in order to obtain lagiee elements.

» According to the norm: PN-EN 338 solid large-siaenples may be classified as C14/C18 ( in
reference to their endurance) and laboratory sasnpkey be classified as C18/C24, hence there
is visibly significant quality potential in proceskpinewood.

. Knowledge of physical and mechanical parametersispe in the article for the material
under the research allows for an adequate conysies, which to a large extend, helps to
forecast and clearly define quality and endurarazampeters of semi-finished products.
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PN-EN 384 Drewno konstrukcyjne. Oznaczanie waita@harakterystycznych wdaiwosci

mechanicznych igptasci.

10. PN-EN 338 Drewno konstrukcyjne. Klasy wytrzymago

11. PN-EN 1912 Drewno konstrukcyjne. Klasy wytrzymaio Wizualny podziat na klasy i
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COMPARISON OF CALCULATION METHODS FOR THE PRODUCTION OF
WOOD PELLETS IN TERMS OF SELECTED SLOVAK COMPANY

Abstract: Wood pellets are a high comfortable homogeneoels Which is wonderfully well-
kept and it regulates the heat. Heating using waskts is a real alternative to normal (fossiglfu
and comfort is close to heating with natural gake Tnain aim of the paper is to present the
possibilities of calculation method in wood prodegsindustry in Slovakia specializing in the
production of wood pellets.

Key words: cost, calculation, absorption costing, wood psllet

INTRODUCTION

Every business needs to have very precise infoomatbout the structure of the costs of
products offered and their reasons, if it wantbeéocompetitive. Precise and complete information
about the cost structure gives the company managean@ossibility to effectively manage and
optimize processes and products. Costing and binggate among the most important tools in the
value management of each company. Relatively watdge of tasks which relate to the calculation
(deciding the amount and range of performancesjngyi and valuation of assets created by own
activities, compilation of plans and budgets,), uisgs the creation of a complex system of
individual types of calculations and relations betw them, which form the so-called costing
system of company.

Calculation is the way of determining the total tsoef making and selling a product or
providing a service. The calculation is possiblexpress as an activity. Its target is to find aktu
alternatively planned (calculated) costs and tlst o pricing elements accrued to the calculating
unit. Result of these activities is calculation.eThalculating scheme has a certain integrated
structure and it indicates the highness of costs aher pricing elements of the calculation. The
term - calculation of the costs to outputs is ustterd in two ways [1]:

* as an activity determining the costs to outputs,
» as a result of this activity (concrete calculatodrthe costs to the calculating unit).

Costing represents the activity, which is calcuaead in a certain structure reflects the cost of
the products and services respectively in the padace of each company [5]. Its objective is to
identify the actual or planned costs and otherepciemponents per calculation unit. The calculation
according to the cost structure expressed in ailedion formula is classified according to the cost
and price calculation [2].

The cost calculation represents highness of indestests by valuation of their economic
efficiency in individual sections of the companyhelprice of the final product will be determinate
by their summary with the profit margin.

The price calculation endows the costs like thesfgom by selling prices of the products. It
shows the costs from the aspect of the effectieimésnvesting. This is so-called retrospective
style of designation of the calculation.

%Marek Potkany assoc. prof., PhD., Technical unitgia Zvolen, Department of Business Economy, M&saa 24
960 53 Zvolen, Slovakia

e-mail: potkany@tuzvo.sk
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The allocation of costs is a process of assignogj object calculation which is very closely
connected with that, what is the amount and streabfi overhead costs, i.e. the costs which cannot
be directly expressed in the calculation unit. Ehare basic methods of costing for that. The
calculation method is the method of determiningfioding cost incurred for the chosen subject
matter of calculation. The wood processing indusinyerprises are most frequently using costing
calculation based on the method of dividing caltareand absorption costing calculation.

1. WOOD PELLETS

Few decades ago, the question of how to replacktibnal heating ways emerged in the
Western Europe. This is when the idea of a “liquimbd” — pellets came into life. The key issue to
solve was how the wood provides for as comfortdidating as gas or oil. The solution is easy,
however little weird at first: wood needs to beidiged. “Liquid wood” called pellets was
developed 20 years ago in Austria and Sweden [9].

Forest and sawmill residues, agricultural cropdeess, and energy crops can be densified
into pellets. Pellets are cylindrical, 6 to 8 mndiameter and 10 to 12 mm long. Melin reports that
in North America, more than 1.2 million t of fuetlfets are produced annually [4]. Most of the U.S.
pellets are bagged and marketed for domestic pst®tes. In Canada, pellets produced from
sawdust and wood shavings are exported to Europmantries — Sweden and Denmark. Slovakia is
starting to discover the benefits of pellet produttand this type of fuel does not have a dominant
position in the market. The current consumptiorwoiod pellets has not been good enough for
domestic production.

Wood pellets are a group of clean renewable sowtenergy for heating. It is the fuel of
plant origin phyto fuel. Wood pellets have a cyhigdl shape with a diameter of 4-20 mm and
length 10 to 50 mm. There are two groups of pellets

» Wood pellets are a fuel made of 100% natural domesterial. Main raw materials
for pellet production are filings and shavings,. iee waste of wood processing
industry. Pellet production is free of any chemiaald synthetic additives. Lignin
acts as a binder contained in the wood itself, Wit high temperatures due to the
influence of friction reaches the plastic statecétgly, wood pellets have been
produced from the targeted fast-grown trees.

» Alternative pellets are made of straw (wheat, s@beans, barley, peas, rapeseed)
and agricultural waste (organic waste from indakteleaning and drying of
agricultural crops). The required strength and bilitp of alternative pellets
obtained by the addition of waste rapeseed or awefl seeds (2 to 3% of total) for
straw and other agricultural waste for pelletisiAdnis waste of oil reduces the
energy consumption in production, prolongs life aintbroves the quality of
pelletiser alternative pellets.

Wooden pellets make a perspective fuel of the ptesed future. They have a high heating
capacity (more than 18 MJ/kg), burning process learc and the produced heat can be very
effectively used to heat hot and service waterfeé@eburning makes a minimum ash content, not
containing any harmful substances, which can bd asea fertiliser due to its nutrient content. The
main reasons for heating with wood pellets are [7]:
higher energy efficiency
high heating capacity (up to 19 GJ/t)
low ash content (to 1%)
low water content (to 8%)
low storing capacities demands (approx. 650 kg/m3)
fully automatic operation and regulation
low production of emissions from burning

NN N N
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affordable price per a produced heat unit
fully-fledged compensation for other fuels
not dangerous in case of accidental burner overflow
renewable energy source for heating

Wooden pellets are made by pressing the inpuemaatin forming presses. Starting
material such as sawdust bark, which when burngtgid creates a high ash content. Then clean
and dry sawdust under high pressure extruded threuggll round holes with stainless steel, and
was heated to 100 ° C. Cellulose, which is locatethe wood due to temperature softens and
becomes sticky. This allows compressed sawdustpeiito shape without adding any chemicals or
synthetic additives.

Prices for heating using pellets can be compargld @ther forms of heating. Figure 1
presents basic information about the average anoostl of heating a house with an annual
consumption of 100 GJ of heat, which is 27.8 MWhhmy association of legal persons Biomasa [8].

ANANENRN
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Wodden pellets [
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Figure 1. Average annual cost of heating a housie @ansumption of 100 GJ/27.8 MWh [6]

2. SUITABLE CALCULATION METHODS FOR DETERMINING THE
PRICE OF WOOD PELLETS

Absorption costing is also referred to as the @bt method (in many specific methodical
variations — for example dividing costing, join guxt costing, absorbing costing or standard cost
method). Accumulates only product costs, direct emlifect, to measure product cost. The gross
margin (under absorption costing) is sales revanums all product costs, including applied fixed
manufacturing overhead. Absorption costing averajggroduct costs across units produced. When
there are large amounts of committed or fixed ¢astsking more units reduces the average cost per
unit, which may be a visible number. Also, placs@me units in inventory defers all the costs of
those units from being recognized as expense, winald increase currently reported income.

The absorption costing methods (also Full Costiaggn inventory valuation that includes all
manufacturing costs [3]:

- direct materials - those materials that becomengegral part of finish output and can be
conveniently traced into it.
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- direct labour - those factory labour costs tham de easily traced to individual units of
product by norm of hours.

- both variable and fixed manufacturing overheatha costs of a unit of product. These costs
are transformed to the product by margin of martufamy overhead by the suitable cost allocation
base.

In practice, there is possible to find and use nhasically two types of cost allocation bases
[1]:

» Natural allocation base (quantitative): unit quiedi of the processed material (given
in kg m3, m2) units of time (in hours of work theagoyee, machine hours, standard
hours). This type of allocation base excludes mmgeict of price inflation effects, but
their problem is more difficult to detect evidermfeprevious periods, or performing
specific economic and technical analyzes.

* Monetary allocation base: the value of direct matgr direct wages and production
costs are determined in monetary terms. Their tleteds relatively simple and
accurate accounting records of the documents, lrit problems are caused by
frequent changes in exposure time inflationaryaée

Dividing calculation is used in cases where thaésctr a certain period of time or for a certain
amount of production are covered by one uniformetgp performance. There are in particular the
productions of pellets, briquettes, while the metiiogy can be applied also in specific cases, the
processing of the logs by cutting on uniform typgdimber in the timber industry. This method of
calculation allocate to the costs to performancehenbasis of ratio relation of the joint expense
(with the possibility of their quantification in eéhtype-cost groups) to the quantity of calculation
units.

Costing methods which result from a specific cosiugp and do not regard all cost items
belong among non-absorbent costing methods. THauledéion can be specified as incomplete
(variable) costs calculation. The variable costimgthod (also: Direct Costing or Marginal costing)
Is an inventory valuation that includes only theiafale manufacturing costs:

« direct materials (those materials that become tyral part of finish output and can
be conveniently traced into it

« direct labour - those factory labour costs that lsareasily traced to individual units
of product by norm of hours.

» only variable manufacturing overhead in the co$ta onit of product. This cost are
transformed to the product by variable margin ohuofacturing overhead

An important value is determining the level of admition margin, as a difference between the
price of product and variable cost or gross margia difference between the price of product and
direct cost.

The cost of pelleting includes fixed (capital) anmkrating costs. The purchase cost of different
equipment was collected from the manufacturers @udlished literature sources. According to
important world experts state that biomass petiats be economically produced with a production
cost of $51/t, assuming a raw materials cost oft$drtd drying biomass from 40% to 10% moisture
using dry shavings as fuel [3]. In the productidmvood pellets costs are several times higher. Raw
material and personnel costs are the major costirat the cost of pellet production followed by
dryer and pellet mill costs. An increase in rawenal cost substantially increases pellet productio
cost. Scale of the plant, burner fuel options, tredfuel cost had a significant influence on pellet
production cost.

3. CASE STUDY
ROYAL PELLETS Company Ltd. was founded in 2010eatiaking firm commitment Italian
Design, Ltd. Head of the company itself as welltlas production line is located in Trdn. The
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company, which main business is processing lodsnder decided for by-products (sawdust, bark
and shavings) utilized in the production of woodlgis, which then wants to be marketed as a stand
alone product newly established subsidiary. The @aomw provides for pellet production line fully
automated modern Italian production. Monthly pelebduction capacity is around 500 tons.
Manufactured pellets meet high standards Austrtandard O - M7135 and German norm DIN
plus. ROYAL PELLETS company uses for its produdianaterial from Slovakia.

The problem of costing is that the company doesusetits own calculations and prices of its
products determined by the price of competing mactufers. At the basis of the information from
financial accounting we are creating generatedsgbosiget of cost for one year, for the calculation.
Limiting cost groups are: cost of materials (savwdusod shavings at the price 11.4 € for space
meter- s.m.), labour cost for 6 employees includitejutory contributions amounting to 35.2%, fee
for the rental of premises, land and machinery,rggnecosts, including electricity and gas,
amortization of fixed assets and other cost (fimgreost, telecommunication etc.)

Projected budget costs in each period of one ywasented in Table 1. Company plans to
produce in the period 2 160 tons of wood pellets] #he idea sale price includes a profit of 10%
return on cost. Calculation unit is high capacigglfbig bag) weighing 1 ton of wood pellets with a
length of 2-5 cm with a diameter of 6 mm.

Table 1. Budget cost for wood pellets production

Cost item monetary base
- cost of materials (sawdust, wood shavings) 14%660 (11.4 € / s.m.) 167 000 EUR
- labour costs (including charges) for 6 employees 56 400 EUR
- rental (production + storage. space) + energktelogy + service) 72 800 EUR
- amortization (line technology, cars, press, pagkhachine) 24 600 EUR
- other costs (fuel, insurance, interest, telecom. sesyiaecounting) 22 800 EUR
Total 343 600 EUR

The aim of the case study is to compare the twotmosimon methods of calculation
methodology. This is specifically a dividing calatibn methodology and absorption costing with
methodology of sharing by the used of monetarycalion bases.

Dividing costing:

Material costs (167 000 EUR/2160t) 7.3 EUR/
Labour cost (56 400 EUR / 2 160 t) 26.11EUR/
Overhead costs (120 200 EUR /2 1601t) 55.65 EUR/t
Total own costs 159.07 EUR/t
Profit (10% return on cost) 15.91 EUR/
Price without value added tax 174.98 EUR/t
Value added tax (20%) 35.00 EUR/t
Selling price with value added tax 209898R/t

Absorption costing
The schedule for the selection of monetary basketermined by the percentage of overhead
surcharges as follows:
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Total overhead costs x 100
Percentage margin of overhead cost = ------——------m-m-mmmmmem - (%) (1)
Value allocation base (material /laboustfo

Alternative 1: allocation base material cost
Percentage margin of overhead cost = (120 2000x/ 167 000 = 71.98 %

Alternative 2: allocation base labour cost
Percentage margin of overhead cost = (120 2000%/ 56 400 = 213.12 %

Alternative 1 Alternative 2
Material costs (167 000 EUR /2 160t) 77.31 EURI/t 77.31 EUR/
Labour cost (56 400 EUR /2 160t) 26.11HUR/ 26.11EUR/
Overhead costs (71,98 %) 5.65 EUR/t (213,12%) 55.65 EURI/t
Total own costs 159.07 EUR/
Profit (10% return on cost) 15.91 EUR/t
Price without value added tax 174.98 EUR/t
Value added tax (20%) 35.00 EUR/t
Selling price with value added tax 209.98 EUR/t

The results of the calculations we can conclude ttiex determination of selling prices in the
production of wood pellets as a homogeneous pramucselection of calculation method and
schedule basis is important, but the decisive fatdhe structure and value of individual cost
items. Selling price calculated in all cases at, B EUR / tone of wood pellets with value added
tax.

Without the application of cost sharing for fixeadavariable, it is impossible to apply a system
of calculation of variable costs in calculating tbentribution margin. Therefore, based on the
disposition of the case study data, we apply thecyle of incomplete cost calculation with the
calculation of gross margin (as a difference betwtbe price of product and direct cost).

Price witout value added tax 174.98 EUR/t
Direct cost (material cost, labor cost) 10FAIR/I
Gross margin 71.56 EUR/t

Gross margin is important information for decisimaking. This value informs how much the
product contributes to covering of overhead costs generate profits. Meaning, however, shall in
particular for heterogeneous productions.

FINALIZATION

Slovakia is starting to discover the benefits dfgigroduction, and this type of fuel does not
have a dominant position in the market. Problensloivak producers is that the prices of wood
pellets are determined by the market prices ofigor@roducers. The main aim of the paper is to
present the possibilities of calculation methodviod processing industry in Slovakia based on the
case study of selected company.

The pelletization of biomass consists of a seriesirot operations: drying, size reduction,
densifying, cooling, screening, and warehousinglePeroduction cost for a base case plant
capacity of 500 t/month. Raw material cost was lagest cost element of the total pellet
production cost (48.6%), followed by overhead ¢8896) and labour cost. It is possible state that
the determination of selling prices in the prodomctof wood pellets as a homogeneous production,
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selection of calculation method and schedule hasmon-important, but the decisive factor is the
structure and value of cost items.

Pellet heating is considered to be a CO2 neutrdlhe@ving a considerable contribution to the
air protection. People using wooden pellets fortihgado not contribute to the global climate
change and at the same time they help reduce thealglvarming and prevent other natural
disasters. Before you decide for a certain eneogyce, you should compare investment costs to
heating costs and take account of their probabieeldpment. This is the way how to easily
calculate the pellet heating costs [8]:1 kg of gislicontains approx. 4,8 kWh of energy,1 m3 of oil
correspond to approx. 2,1 ton of pellets, 2.1 tbpadlets correspond to approx. 8-10 m3 of lump
wood. Transition from oil or gas heating to pelletsuld save up to 35% per a family house.
However, the main “end user” is our environment andre generations.
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Zygmunt Stanula, Stanistaw Bigkowskp*

WOOD SUPPLY IN POLAND IN RELATION TO THE EXPECTATIONS
OF WOOD INDUSTRY

Wood, xylem (ksylos in Greek means wood) is the e&on a compound heterogeneous plant
tissue which is created in the process of vasquiants growth. Depending on the fundamental
directions of its anatomy (longitudinal radial, ¢ptudinal tangential and transverse) it manifests
various mechanical characteristics. As an orga@iewable resource, it has been accompanying
people on everyday basis since prehistoric timeslization development has also promoted wood
utilization as a resource essential for distineaaror developing industry. It has been currently
estimated that wood is used in over 10 thousandicappns® The versatility and in numerous
cases even irrevocability of wood usage makesighly desirable resource. Its temporary shortage
causes many conflicts between the sellers anduyerbs as well as the recipients themselves.

MONOPOLY OF THE STATE FORESTS NATIONAL FOREST HOLDI NG

According to the data of Central Statistical Offitee area of forests in Poland currently
amounts to 9 329 thousands of square hectarestdtie subsidies which were implemented in
Poland following our accession to the European baiod which embraced farmers who decided to
plant forest on their grounds the ownership stmgctf Polish forests has recently changed. From
year to year there has been a small increase ishthee of private forests. Even though privately
owned forests currently account for over 18% of tibial forest area in Poland (table 1), those
forests are very fragmented and individual ownexslly ever possess forest area large enough to
justify implementing rational forest policy. In ogountry the domineering model is the one where
forest only accompanies the main farming activitga average area of private forest amounts to
0,54 ha, while an average forest area at a farowves twice that size approximately 1,30 Ralh
such situation private forest owners are not reafiferested in active forest management.
Additionally they do not possess specialized eqeiptmvhich forces them to use expensive services
of external companies or do that themselves whiocbsdnot favor rational sales of possessed
wooden resources. Most frequently it is being usedheir own purposes especially as a heating
fuel. Such management induces the situation whgrplg of round wood from private producers is
marginal and annually amounts to 3-4% (Table 2sdreces from private forests are treated by
wood recipients processing them further as an iadik source of cheap round wood which does
not have any significant impact on the productibthe majority of those recipients.

Analyzing table 1 and 2 — one may state that duéstéorest area owned as well as average
annual size of round wood being possessed, whicuats to approximately 95% of wood supply
State Forests National Forest Holding may be cemsttl an undisputed monopolist and in many
cases it is the sole wood provider (natural monspolDue to its substantial dominance in the
supply of wood onto domestic market State Forest8oNal Forest Holding fully controls wood
sales in Poland. Moreover, despite the fact thatsts are owned by Polish State Treasury
according to 88 paragraph 1 point 5 of NationaleBts Status which has been binding as of 18th
May 1994 , (...),General Director determines espégidl..) the rules of wood sales by National
Forests”.(...) That record clearly establishes thatdupreme right to set the rules concerning wood

31 Stelmet Sp. z 0.0. S.K.A., Gorzowska 20, 65-¥@rz Gora, Poland, tel.: 0048 68 329 38 96,

fax.: 0048 329 38 07, z.stanula@stelmet.com, kbieski@stelmet.com

% According to: W. Kokogiski: Anatomia drewna. PozrnaR 2002. page.5

% p. Golos, S. Zaf. Stan lasow prywatnych i perspektywy ich rozwtjuPolityka Léna Paistwa i Narodowy Program
Lesny. Warszawa 2005. page.36
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sales is the sole responsibility of National Fae&eneral Director, who while making such
important decision has a special duty to take amtmount the needs of wood industry.

Table 1. Forests ownership structure in %

Year
Elements 2001 2002 2003 2004 2005 2006 2097 2008 2009 2010
(%]
.PUbI'C. In .total, 82,6 82,6 82,5 82,5 82,3 82,2 82,1 8210 818 81,5
including:
those under Stateg
Forests 78,3 78,3 78,3 78,3 78,2 78,1 78,0 77|19 77,8 77,5
management
Private 17,4 17,4 17,5 17,5 17,7 17,8 17)9 18,0 218, 185
Source: Lénictwo 2011, Central Statistical Office, Warszavid P
Table 2. Wood acquisition
Year
Elements 2000 | 2005 | 2007 | 2008 2009 2010
[thousand m3]
Total, including: 27659 31945 35934 34273 34629 6354
Merchantable bole, including: 26024 29725 34146 0324 32701 33568
Public forests, including: 24593 28601 32797 3115931612 33568

Those owned by Polish State

. o 24446 28472 32657 31011 3148p 32325
Treasury, including:

State Forests National Forest Holding 24097 2816432314 30695 31188 31882
National Parks 231 198 234 216 192 201
Owned by communities 147 129 140 147 13( 131
Private forest 1432 1124 1349 1248 108p 1243
Small-sized timber 1634 2200 1789 1866 1928 1899
Rootwood 0,3 0,2 0,1 0,1 0,2 0,1

Source: Lénictwo 2011, Central Statistical Office, Warszavid P

STATE FORESTS NATIONAL FOREST HOLDING WOOD SALES
RULES

Until 2006 practically the only form of wholesalé round wood in Poland was through trade
negotiations and contracts were signed with indigldforest districts, regional or general
directorates . In case of the sales of the mostique type of wood periodical submissions have
been and still are in practice. In 2006 new rulewaod sales were introduced — forest and wood
portal was set up and an Internet system of wotabs seas implemented by State Forests. Its aim
was to bring along a full transparency of all opierss related to wood trade. Its authors also
assumed that it should have diminished the sodgliay area in the sales of that product. During
the subsequent years of sales carried out vialtheatnet tool the process has been undergoing
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various changes and modifications. In its curreotmf it provides wood sales for clients
representing wood industry in the following stages:

- Internet limited auctions on forest and wood gloaire informally called “portal”. Since 2009
such auctions have been organized every six maritisthey are restricted only to those clients
who have a so called “purchase history”; that eytbought round wood from State Forests in the
previous year.

- System Internet auctions using application calleddrewno”, are referred to as ,e-system
auctions”. They are also organized every half a.y€hey have a form of open internet auctions
which can be attended by every company or an iddalifollowing deposit payment.

- Internet auctions in ,e-drewno” applications ar®rmally called ,e-drewno”. Those in terms
of rules governing them are identical with systerteinet auctions and the only difference is that
they are organized very irregularly throughoutwhmle year.

- Other auctions and submissions — are open ausctib especially valuable types of wood
(such as veneer wood). Sales are often very ing@ioh nature as they may concern one log only.

Wood sales system in Poland has been and stiflusiieg a lot of controversies and conflicts
between State Forests and representatives of wahgtry. Wood industry has been continually
accusing State Forests of monopolistic practiceshenside of wood supply. The decisions of
present State Forests Director , who this year iapgub an advisory group consisting of the
representatives of various wood industry sectora/@ls as National Forests brings along a lot of
optimism. This group drafted a project of changethe current system of wood sales, which apart
from a series of facilitations for the buyer alswisages the implementation of long-term contracts
for wood supply which should result in at leasttigaistabilization of wood market in Poland.

CLASSIFICATION OF TIMBER OFFERED BY STATE FORESTS

State Forests offer merchantable timber in foundbérmde categories that is: small-sized
timber, medium-sized timber and large-sized tindsewell as rootwood. Individual sectors of wood
industry try to adjust the profile of its produgctito the resources available on the market. However
even at this stage there have been conflicts efast being the result of the possibilities of gsin
the resources on offer, for example on one handggnedustry is able to use the whole volume of
timber sold (and burn it all), while on the oth@nld for the production of veneer or lathed elements
there is a demand for a specially selected material

Small-sized timber so called ,slash”. It's chageaidtics are diameter up to 7 cm with bark at a
lower, thicker end, sufficient snagging and allogvifor the majority of faults among them large
curvature and fall-off. This material is offered & form of pole-wood and slash assigned for
heating. Elements classified within that group@ed mainly by pulp and paper industry as well as
the sector of wood-based materials and for hegingoses. All of that influences its price which in
comparison with the remaining trade groups is tveekt. With an exception of M1PO (small-sized
coniferous timber assigned for mechanical procegjsiit is material obtained in small quantity,
specialty selected for specific characteristicglusethe producers of garden architecture for hthe
elements and its price often exceeds the pricargélsized timber.

Small-sized timber used by pulp and paper induatrg the sector of wood-based materials
during processing is being further fragmented ctigs. In that case one can state that there are no
significant differences between the recipients’ eotptions and the products offered by State
Forests. The most controversies arise from a latgeber or curvatures and defects in snagging,
which has negative effects on material efficiensyveell as the possibility of optimal usage of
transport space which significantly increases trexall costs of transport.

Medium-sized timber (S), is the material of toprdéer ( at a thinner end) without bark of 5
cm and more. Depending on the harvested materialnteasured individually in groups or piles.
The most typically offered material is a so-callpdlpwood”, which can be obtained on the market



64 % Intercathedra 29/1, 2013

in S2A standard (that is medium-sized timber fatuistrial usage) and S2B (medium-sized usable
timber). Division into material S2A and S2B wasraatuced a long time ago but only this year,
present General Director of State Forests issudideative number 34 dated 17 April 2012 which
regulates standard technical requirements for graibips of material. Currently it may be stated that
this directive finished a conflict that lasted famany years and related to the quality and
measurements of medium-sized timber: S2A and S2&exf by State Forests and a compromise
has been found that was accepted by both the sslieell as the buyer.

The remaining elements from that group of mediureditimber, yet offered by State Forests
in significantly lower quantities are: S3 (pole§4 (fuel wood), S10 (mine-timber) and S11
(pillars). Wood material from that category is usedpulp and paper industry, sector producing
wood-based materials and only recently in wood $twgu sectors producing wood garden
architecture and pallets.

Large-sized timber (W) is the material of top diaengat a thinner end) from 14 cm without
bark, measured in individual units or in case gged wood, due to the onerousness of so called
Jindividualized =* receipt an alternative receipt in piles just likecase of medium-sized timber is
also accepted. In a group of large-sized timberettage two subgroups: large-sized timber for
general usage and special large-sized timber .

In case of the latter one, that is so called maltesith choice, which constitutes timber
classified as valuable (informally called: veneplywood, match-stock, tele-energetic or tele-
technical wooden pylons ) there have not been aggmeomplains concerning its form and quality
as it is regulated by clear norms which have beeeted by both the recipients and State Forests.

The most controversial has been material from lsiged timber assigned for general usage
called W_STANDARD, in case of which there have beemor discrepancies between industry
expectations and what State Forests have beenmngffén terms of its quality as well the length and
class. The recipients of that material are maiswmills as well as the producers of wood garden
architecture who due to the character of their pctel expect certain features from the round wood
which they purchase. Also the wood packaging ingusspecially pallets sector uses in its
production approximately 20% of large-sized timb&lower quality classes (C and D; 80% of it is
pulpwood = that is medium-sized timber: S2A and B5ZBn one hand the material should meet
their quality standards on the other it should heseeptable price.

In group: W_STANDARD there are 4 quality classes BA C, D) and 3 classes related to
thickness (1, 2, 3), which in total make up 11 /& material. The best and simultaneously the
most expensive quality classes A and B constitatawerage up to 20% of the material offered in
W_STANDARD; while the differences in prize betwetre subsequent quality and size classes
amount to a dozen to several dozens PLN. QualityscC meets both the expectations of sawmills
as well as producers of garden archite¢turReceipt of material in quality classes: A, B dnd
exposes them to unjustifiable economic loss, asptieelucts manufactured using material from
quality classes A and B (a much more expensive nagtevill not be obtained at a higher cost and
the material from class D, due to its acceptablkedas — in many cases does not meet sawing
criteria . It can be stated that each quality grotiparge-sized timber offered individually would
find its recipient as timber of A and B class isighly demanded by the producers of plywood and
veneer and class D may be successfully used bygmdpaper industry as well as the producers of
wood-based materials.

Sales of merchantable timber of W_STANDARD in itsrent form is convenient only for the
sellers as it saves them costs and problems retateskparation of large-sized timber which
becomes a sole responsibility of the buyer. A lohdolution for this problem seems to be a gradual

#Method of receiving round wood based on indivicaggessment and receipt of each unit. — annotatich IStanula
% Informal name used for production of garden aretitire made of wood. Annotation by SiBa@vski
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introduction of logged wood into the sales of StRteests. However the one being currently on
offer only partially meets the expectations of salvimdustry (very rarely being available in qualit
classes A, B and D). It is offered in individuahdghs in thickness classes. The buyer bearing in
mind the variety of its products is not able to tise whole of the purchase in an optimal way.
Therefore part of that timber is sawn with a sutisaéh material loss. Also the quality of logs on
offer seems to be far from ideal as in majoritycases they are possessed by harvesters. Very often
during machinery operations some of the logs anegbi@cidentally debarked which deprived of its
natural protective layer in a form of bark sigrafintly faster due to changeable Feather conditions
loses its value.

Rootwood (K) is a material possessed in marginahtjty (from 100 to 200 m?3 per year - table
2). It is obtained from whole rootwood - it is salled stump wood or splint rootwood divided into
chips.

Sales of merchantable timber in Poland currenttiuges a lot of emotions both on the side of
the seller as well as the buyers. The most contse® arise from the conditions of sales as well as
the quality and division of the material offerededétiations between the representatives of State
Forests and wood industry that have been carriedaua long time now have been gradually
bringing positive results what was proved by introdg in 2012 basic technical standards for
medium-sized wood: S2A and S2B as well as detengichanges that will be binding as of the
beginning of 2013 in currently used sales regutatiorhich in a way threaten both the interests of
the seller as well as the buyer. Unfortunatelyrehleave still been many debatable issues that
require further talks and negotiations. Let us hdpat in the future they will be solved and
stabilization in the unstable wood industry will dehieved.
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Edita Szombathyova, Jaroslava Janekova, Andrea KszovE®

OPTIMISATION OF RELATIONSHIPS IN WORK SYSTEM

Abstract: The goal of solving relationships in the systemanan — machine — environment® is
reaching the optimal functionality of the system minimal costs so that well-being, health
protection and safety of human at work may be rma@ed. In this article is introduced a simple
model which can be utilised at optimisation of weisition as well as workplace as a whole. The
solution is proposed so that it may respect theclsmgonomic criteria.

Keywords: workplace, work system, optimisation, work comfedlue analysis.

INTRODUCTION

The work system comprising human, machine (tecte)igmd environment is a complex unit
the optimal functioning of which is based on invgastion and solution of different criteria
influencing the given system. If these criteriarda reach the necessary values, it is inevitable to
take measures and propose alternative solutionslifoination of problems. The optimal solution
requires also enumeration of costs connected whrtical, organisational or other measures.

WORK SYSTEM
The unit composed of human, machine and environmeas not consist only of individual
elements, but also of connections between thenwvithal elements of the system together with
mutual connections create a new quality with speéatures and values. Criteria of system human
— machine — environment should reach values whishira such adjustment of work for human that
the damage of human health may be prevented andltamaously the given work may be
performed effectively. It is necessary to respbese criteria in the phase of planning of the syste
because corrections of already existing and functgpsystems are economically unfavourable.
Criteria for planning or optimisation of existingovk system can be divided as follows:
* Dimensions of workplace:
1. minimal workspace area,
2. height of manipulation (working) plane,
3. area of reach of upper limbs,
4. area of reach of lower limbs.
* Work position:
5. appropriateness from the point of view of performaextk activity,
6. location of controls within the reach of limbs (\ehrespecting the basic work position),
7. location of indicators within visual field of workgwhile respecting the basic work
position),
8. possibility of change of work position during shbreaks at work,
9. prevention of physiologically unfavourable work pimss.
* Work movements:
10. enabling change of activities of individual musgteups,
11. respecting of economy of movements.
* Workload:

*|ng. Edita Szombathyova, PhD., Ing. Jaroslava Jamé&kPhD., Ing. Andrea Krauszovéa, PhD.
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12. observing limits at manipulation with burdens,

13. equipment of workplace with mechanisation.
Action of harmful factors of work environment:

14. respecting valid Slovak Technical Standards, rdguia and other measures,
15. screening control of permitted values of factors.

Optimal arrangement of relationships in work systeontributes to work comfort and
utilisation of working capacity of worker. At thamme time it decreases the negative health action of

technical equipment and technologies as well agdnmful factors of working environment.

POSSIBILITIES OF OPTIMISATION OF WORK SYSTEM

For optimisation of work system a model was createdich respects the basic ergonomic

criteria. The proposed model consists of seveegiss{Fig. 1):

Creation of workplace with utilisation of anthropetric data (utilisation 5, 50 or 95 percentile

according to character of work activity).
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Figure 1. Model of optimisation of work system tie basis of ergonomic criteria

Source: own elaboration
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Individual components of the model contain speafta which are usable for its application at
planning or optimisation of the workplace.

The model is elaborated in the form of a simplegpam which is usable in practise. A part of
the program is the database of valid Slovak Teahr8tandard, regulations of the Ministry of
Health of the Slovak Republic and Directives of tGevernment of the Slovak Republic or
recommended parameters according to professidaadtire.

The selection of regulations and standards, whiah \alid in the Slovak Republic for
individual ergonomic criteria, can be found in Tab.

Table 1. Ergonomic criteria and regulations foirtihneeasurement and assessment

Criteria Regulations Brief characteristics
Antropometry TNICENISO/TR 7250-2 Statistical reviews of dimemsioof human body in
individual populations of member countries of 1SO.
STNENISO 14738 Anthropometric  requirements for jgpg of
workplaces at machines.
STNEN 547-3+A1 Anthropometric data.
Perimetry STNEN 894-4 Location and arrangemenisgldys and controls.
Outreach area Notice No. 542/2007 Area for moveasnaf hands at work in standing

position and sitting position.
Area for legs.

Controls Notice No. 542/200. Types, shapes, positions aadrtanner of control.
STNEN 60073:6/2002 General rules for allocation ceftain meanings tq
individual controls.
STNEN 894-3+A1 Controls.
Communications STNEN 60073:6/2002 General rules dibocation of certain meanings 1o
optical, acoustic and other communications.
Workload Notice No. 542/2007 Protection of health again$tysgcal, mental ang
sensory load at work.
STNENISO 10075 Ergonomic principles in relatiormental workload.
STNENISO 10075-3 Principles and requirements for thows of
measurement and determination of mental workload
Lighting STNEN 12464 Lighting of workplaces.
Notice No. 541/2007 Values of maintained illuntioa on workplaces.
Noise Government Regulation Limit and action values of noise exposition.
No. 115/2006
Microclimate Notice No. 544/2007 Protection of hkahgainst load of heat and cold |at
work.

Source: own elaboration

For correct functioning of the model of optimisatiof work system it is necessary to check
and update the validity of regulations for indivad®ergonomic criteria. It is possible to utiliseeth
model also for partial solution of problems in gsthuman — machine — environment, for example
solution only of the field of work load or individufactors of working environment.

ECONOMIC ASSESSMENT OF OPTIMISATION OF WORK SYSTEM

Selection of optimal solution of work system carréalised by help of value analysis, which is
based on two basic principles: analysis of objaotcfion and analysis of costs invested to assure
this function. Both principles are included in cdexpcriteria of object effectiveness (relations, (1)

).
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> F,
E=2 (1)
2N,
i=1
O Measured/alueof illumination .ot Measuredralueof noise )
=" 1 Standardied valueof illumination | Standardied valueof noise

Where:
E - rate of effectiveness of new value of prodsetyice, etc.,
°Fi - functionality of new utility value = expectans,
Ni - costs for assurance of new utility value,
n - number of monitored criteria.

The result is a number which can be assessed gnlyoimparison with a similar object or
proposed alternative solution.

CONCLUSION
The rate of effectiveness of new utility value,. isgjustment of parameters of workplace,
optimisation of work load and adjustment of indivéad factors of working environment to permitted
values (expectations) can be increased as follows:
* increase of functionality by increasing the levefudfilment of some or all functions of
the object at maintaining costs necessary forlfoént of these functions,
» by simultaneous increasing of functionality andrdasing of costs,
* Dby significant increasing of functionality at modts increase of costs.
The advantage of value analysis lies in the unityeohnical and economic thinking without
subordination or super ordination of one aboveother.
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Peter Trebuia — Milan Firo®’
M ETHODS FOR MODELING BUSINESS PROCESSES

Abstract: Constantly increasing demands for experimentaletiog of engineering processes
across the board helps fill a very powerful compuiespite this fact, it is extremely important to
find and verify the mathematical model, which aifuaorresponds to reality. This allows you to
perform difficult analysis of observed values obselr phenomenon. By this purpose, we need to
design methodologies for modeling which is the afrpresented article.

Keywords: methodology, modeling, process, ARIS, MMABP, BSP

INTRODUCTION
Understanding the problem for our efforts is that will facilitate decisions about the
correctness of hypothesis.
The work that we perform is then reduced to thivahg:
» finding sufficient information for decision making,
» formulation of reasonable requirements and isdugtswte want to answer,
» selection of the correct method of modeling a patér process.

Enterprise modeling captures, shapes, visualizingwkedge, skills and knowledge to add
value to the business, describes the needs of dassiaffairs, functions, behavior, information,
resources, organization, economic or other asédte enterprise as the basic economic and legal
form of organization of production, trade servigesl economic systems based on commodity-
money relations.

REASONS FOR MODELING
Reasons for modeling are:

» diagnosis of failures and irregularities,

 restructuring of the business unit as a whole deoto improve performance,

* reengineering processes,

* wide range of system integration,

* tune the organizational structure given the chanbumsiness environment,

» compliance with standards, implementation of quatihnagement.

Business model cannot be monolithic, but a grolyster models, the company views from
different angles.

Modeling business processes allows us not onlyatyae and monitor processes, but mainly
is focused, organized and efficiently uncover n@partunities to improve the business.

The process approach to the introduction of knogdechanagement in the company can
transfer the knowledge and business processes.

The basic principles of this approach are as fatow

» linking information and knowledge from those whovéato those who need to be
implemented in knowledge flow accompanying thewéatis of business processes.

* Information and knowledge are brought into the ps3cin many ways, especially by
workers, but also of information and knowledge Isaseis important to perceive the
context of the process.

» Knowledge of the most cumulative points in the dieci-making processes.

3" doc. Ing. Peter Trebia, PhD., Dr.h.c. Ing. Milan Fb, PhD. Technical University of Kosice, Faculty Méchanical
Engineering, Institute of technologies and ManagamBepartment of industrial engineering and marmagat, Nmcovej
32, 042 00 Kosice, Slovak republic, tel.: 0042169628235, email: peter.trebuna@tuke.sk
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» Knowledge of practical significance only if it leado effective action, thus to improve
decision making within a business process.

THE TYPOLOGY OF METHODOLOGIES

1. ARIS - Architecture of Integrated Information Syste The author is professor of
methodology A.W. Scheer of the University of Saadiken. The methodology does not define
the exact procedure, rather it is a set of insigims tools, which is shown in Fig. 2, which is
used for modeling various aspects of existence gpetation of the company, including the
processes.

/ Ax\
B
/ Organization View \

il | B,

—1 Function

Dala View Conbol View .
View

Product/Service View

Figure 1 Two main views of ARIS methodology

2. Methodology BSP: BSP methodology was introducedBd in 1981 as a method designed to
analyze the proposal and called enterprise infaomatarchitecture, the design and
implementation of the IS.

Information architecture should:

» support all processes in the enterprise,
» respect the organizational structure,
* meet all short-and long-term information needshefarganization.
BSP methodology defines 14 basic steps:
1. Getting the award (contract) by senior managemenpy. depending on the extent
of the department.
2. Preparation of studies, that is to say settingsttteedule, meeting documents, and
the selection of managers.
The study.
Defining business strategies.
Defining business processes.
Defining data classes.
Analysis of the current state of information sugpor
Discussed with management the results of the asalys
Formulation of conclusions of the analysis.

©ooNO kW



72

% Intercathedra 29/1, 2013

10. Defining information architecture.

11. Validation studies on the impact of IS management.
12. Identifying priorities for IS development.

13. Draft recommendations and a roadmap.

14. Presentation of the results.

Business objectives Business applications
'
Business organisation Business ptocesses
i
Business processes Applijaiions
!
Business data inqiqses

Information architecture

Dasign and

Plairnin ) :
d implemeantation

Figure 2. Scheme of BSP methodology

3. MMABP methodology (Methodology for modeling and bs&és of business process) -
modeling methodology and analysis of business [psES
It is intended to create a model of a process that:

respects the objectives, status and characterdgdtite® enterprise (organization),
respect the need for objective, which may play ampartant role in the business
(organization),

is optimal in the economic / effective than a singlense, while maintaining full
functionality,

to process optimization, system introduction angl@mentation processes.
Methodology for analysis of processes governedibsetinterrelated principles:

The principle of modeling

The principle of different process architectures

The principle of abstraction

The basis for the specification of business praease:

identified core activities,

understanding of the basic events and the expeespinse;

understanding of the basic objects of interesttan life cycles.
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ANALYSIS AND MODELING OF THE PRODUCTION PROCESS

For the analysis of a particular production procesems to be the most appropriate
methodology MMABP.

MMABP methodology is divided into three phases wh@ze closely related with each other.
In the first stage are identified and subsequemtiglyzed elementary processes. Linkages between
the elementary processes are defined by its ing@tidomponents. Consequently, in this phase is
analyzed and the consistency of the proposed ekanygorocesses.

It has a great impact on the analysis of produdtiime in its various stages, as it can thus be
based on the analysis to reduce production tinmetghd second stage are identified, then the third
stage analyzed the key processes. Key processeaspplied to the particular product which is
produced.

CONCLUSION

Output modeling should not only be modified procesedel, but also simultaneously
emerging object model organization, as well asipbssther intermediate and secondary outcomes
(as long as have more general significance not famlthe formation of the final process model and
to the terms as far as possible to ensure theircluhsistency. It is obvious that the above
methodology for modeling business processes in rotde be practically useful, must be
accompanied by the appropriate permitting processleting tools in accordance with these
principles.
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Peter Trebuia, Jana Halkinova®

THE IMPORTANCE OF STANDARDIZATION AND NORMALIZATION  IN
CLUSTER ANALYSIS

Abstract: The values of each character as they are ofterrabglts of measurements in
different units, and it can cause that some charageem to be dominating a few other characters
influenced the course of cluster analysis. The oeslof cluster analysis based on the quantitative
expression similarity relations, it would not workith data-dependent unit of measurement.
Therefore, it is appropriate to transfer their euters to standardization or normalization.

1. OBJECTS AND CHARACTERISTICS OF CLUSTER ANALYSIS
Objects intended for cluster analysis are subjectphenomena that are characterized by p
features. Characters are differentiated:
1. Qualitative characters - describing a finite setesins, which can be assigned codes.
Can be distinguished:
 nominal (1 - white, 2 - red, 3 - black)
» ordinal that can be arranged (1 - light, 2 - medi@mdark).
Special type of qualitative characters are calaary (dichotomous) characteristics (gender -
male / female)
2. Quantitative characters - real or interval in wholenbers (length, temperature).

2. STANDARDIZATION OF DATA CLUSTER ANALYSIS

Standardization means assigning appropriate ai gigr of the importance of all of the source
matrix.
Whether a given matriX = (x;) data typen x p In our case, a data matrix
11

1

O N W N

Types of cluster analysis of objects in space atingrto the data matrix is graphically
illustrated in Fig. 1.

a4
3 - w
24 = @
14 =
a -
0] 2 4 B 3 10

Figure 1. lllustration of the objects of clusteabysis
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Each column in the matrix for each charas{€j=1,...,p) be made following adaptations data:
1. calculated the mean value of tl;ajej -th featurex; and standard deviatiofor j =
1, 2, ..., paccording to the relation

_ 13
Xj=EZ:l:>$j,

s = 3]

i=1

2. original valuesx; thej-th character of theth object is converted into so-called.

standardized values as foIIovz_s: % =%, fori=1,2, ..., n, =1,2, ..., p
|

S.
J
Individual standardized characters are no longgeddent on the units of measurement, but
they become dimensionless.

Input data matrix (Tab. 1) in the simplified entnya table is standardized as follows:

Table 1. Input data matrix EO

Object = 1. character | 2. character
1 1 1

2 2
3 6 3
4 8 2
5 8 0
Mean value:
X=4,8
y=16
Sample variance:
SXX:;l[(l—4,8)2+(1— 49 +(6 4F+( 8 4B+( 8 48= 12
syy:fl[(l-l,a)w(z- L9 +( 3 LF+( 2 16+( 0 8= o,

Standard deviation:
S =.12,7= 3,¢
S, =4/0,66=0,8:
Standardized data:
1-48 1- 1
= = 71=(-1,06:-0,7
A ( 3,6 o,stj ( 3
1-48 2-1,6
= - "1=(-1,06;0,
A ( 3 0,8] ( 9
1

6
_ 4,8; 3 ,6J - (0,33;1’ 73
3,6 0,8

S

0]
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_(8-4,8 2-1,6/_, oo
A‘_( 36 0,8]_(0’89’0’3
_(8-4,8 0-1,6/_, 0.
A_( 3,6 QSJ—(QS&QQ

Determined by calculating the standardized vald¢seinput data matrix are shown in Tab. 2.

Table 2. Standardized data input matrixe E

Object | 1. character | 2. character

1 -1,06 -0,75
2 -1,06 0,5
3 0,33 1,75
4 0.89 0,5
5 0.89 0.8

3. NORMALIZATION OF DATA

The aim of normalization is to give character te tiesign values range from 0 to 1, which can
be achieved by matrix Euclidean norm. Euclideanmuonatrix is one of the essential standards. It is
defined as the square root of the sum of squaresatix elements:

W= 255

wherea; is the element of the matrix on théh row andj-th the columm is the number of
rowsm is the number matrix columns matrix.
Normalization of data from the input data matxis as follows:

|Al, =2+ 27 = 1,41
Al =1+ 2% = 2,24
|Al, =V6*+F = 6,71
|Al., =8 +2* = 8,2t
A, =V& +0* =8

Euclidean norms input data matky are reported in Tab. 3, and the resulting norradliz
values are in Tab. 4.

Table 3. Euklidean norm

Object | 1. character | 2. character HAH

E

1 -1,06 0,75 1,41
2 -1.06 0.5 2.24
3 0.33 1.75 6.71
4 0,89 0.5 8.25
5 0,89 0.8 8
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Table 4. Normalized input data matriy E

Object | 1. character | 2. character

1 0,71 0,71
2 0,45 0,89
3 0,89 0,45
4 0,97 0,24
5 1 0
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Rafael S. Wollny®

TOTAL SUPPLIER M ANAGEMENT AND PRODUCT RECALL
M ANAGEMENT IN AUTOMOTIVE

Abstract: In this article the relationship between Total fligr Management and product
recall is presented. Survey results will confirmatthlotal Supplier Management (TSM) is an
important success factor of Product Recall ManagerfigRM).

Based on a survey on quality assurance and praecetl management in automotive, the
different group opinion on market positions and ihgortance of major aspects of quality
assurance and product recall management has babmeoh

In result, the importance and details of total di@ppmanagement compared to quality
assurance and product recall management could roelated. This information has been derived
step by step and by means of direct auto-correlatchniques. Both motivation and hindering
factors for supplier integration are discussed, #&ndould be shown that good total supplier
management helps reduce costs and product faygt®uimg collaboration.

TSM has a positive effect on current and futurgaredness for quality assurance and product
recalls, and will be an absolute necessity foritisted modern markets.

Key words: product recall, supplier integration, unsafe piduhypotheses, matrix,
correlation.

1. INTRODUCTION

The recall of a product is an expensive and traiemaicident for manufacturers and
customers. The manufacturer has the responsibalitgmove the product from circulation and use
to prevent damage and injury. The customers may that they must stop using an essential item
because of a serious hazard. It is to everyoneisefiiethat this be done expeditiously and
economically. In some instances government agemeiedorce the recall of a product. It is in the
best interest of the manufacturer to see that ¢oallr be promptly performed. In all cases the
manufacturer bears the cost, therefore it is adggaus that the task be performed as economically
as possible, which depends on the result of hagdlithe critical situation:
Avoiding and correcting defects that may cause dgnaa potential harm.

Major improvements in the economy of recall caruiteBom preplanning. Many people in
large organizations today simply think procuringdhrct liability insurance will take care of the
liability responsibility for unsafe products. Thaaly provides protection against financial losses d
to claims and lawsuits and normally does not ptodg@inst the high cost of handling a product
recall. This is why manufacturers have to do algdole to avoid defective products, and be ready
with an immediate recall plan.

Prevention in modern business structures impligsgnation of all suppliers of modules and
components, as complex products can only be gusednt every single component is thoroughly
tested and assured. It also means that companidglaselves integrate in manufacturers Quality
Assurance (QA). Though at first view this is ungl@at as manufacturers often pose hard quality
assurance criteria, but in the long run customsatssfaction and thrust helps improve the product
market position and ensures the delivery contratticompany.

% Rafael S. Wollny is in a sales management positoone of the world’s diversified technologicadamanufacturing
leader in automotive safety which produce a largayof active and passive safety technologiesarabsis systems.
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It hardly passes one day, on which a manufacflideres not have to recall one of his products
because of checking, routine maintenance or rewriifhus spectacular product recall actions in
the automotive industry cause for million-damagaia@gnd again. Organizations can avoid possible
product errors and product recalls with their ficiaheffects through improving their quality safety
system and a continual prevention.

The causes for this change are:

* Global development.

» Higher complexity of products and organizations.

» Shorter development time and shorter product ifdec

» Higher outsourcing of components or even whole rabbe groups by vehicle
manufacturers (VMs)/ Original Equipment Manufactar@OEM) to “Tier 1” suppliers.

* More and more components will be delivered by “Tl&rsuppliers from all over the
world.

The automotive industry is particularly affected thyese problems, because it manufactures
vehicles in large series (OE) over comparativehglperiods with hard cost goals and high quality
yardsticks, and it has to supply also after End Rsbduction (EOP) with spare parts in
Parts&Service ((Aftermarket is the topic term whicén be divided in Independent Aftermarket
(IAM) and OES)). This situation forces the vehiolanufacturers and their suppliers for spare parts
to new concepts in management. Many reasons spedhkef fact that the number of the recalls will
increase. The numbers of the German Kraftfahrt-Bsacht (KBAJ* show a frightening, constantly
rising tendency of the number of recall actionsitse: Kraftfahrt-Bundesamt, annual report 2010).

The figure 1 shows this development of the prodwecall actions from 1998 to 2010 in the
following overview.

Actions
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Figure 1. Product recall statistic from 1998 to @01 Germany'?

0 All names of manufacturers, suppliers, sub-supglietc. are anonymous.

“! The Kraftfahrt-Bundesamt (KBA) is the official GamFederal Motor Transport Authority which proviadormation
and services for vehicles and their users. Thetfataft-Bundesamt is within the scope of the Gerifeaeral Ministry of
Transport, Building and Urban Affairs and their kzsare allocated by laws and ordinances. www.kba.de

2 Annual Report from the Kraftfahrt-Bundesamt (KB&port from 2010.
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2. PRESENTATION OF THE PROBLEM

For the long-term future safety of organizationfjch are in an intensified competition, e.g.
vehicle manufacturer and supplier industry, produetall processes and analyzing their
requirements are essential because it supportpl#mmning and the network of the organization
substantially. In an accelerated and stronger nmedkan in the past management is faced with new
challenges. Concepts which have been developedrmef times are often insufficient in a
globalised world and is not enough as answer to qeestions. To that extent it is sensible to look
for new solutions and use experiences of others.

In recent time above all the number of recalls he tutomotive manufacture and supply
industry found large attention.

A substantial challenge consists of it, that sevi@hanges and the high dynamics in the
sociocultural, technological, ecological, econorhaad politically legal surrounding fields of the
company have grown and new tasks in a ever moreesgjge becoming market fulfill, in which
many companies must maintain ground.

Reasons for this development are the ever shortetupt life cycles, shorter development
times, technological complexity as well as in theaduction on the market come prematurely due
to the ever stronger pressure of competition, whintbnsifies the market situation increasingly
from Eastern Europe (e.g. Poland, Slovakia, CzegpuBlic, Rumania, etc.) and especially the new
economic powers e.g. China, India and Russia, Brdkexico and South Korea, in addition,
Australia, Gulf or the Baltic states would like tompete on eye level with the old industrial
nationé®for markets and resources. In addition, it is oftenlonger possible to recognize product
specific deficits and possible damage because ofeased technological complexity of the
products. Due to these numerous changes thereaeeand more questions. Which business basic
attitude leads to the largest effects? Which ggiagemake a contribution to success? What product
recall resolution mechanisms are successful? Untleah conditions are they successful? Why are
they successful? There is an increasing scientiferest in explanation because of novel changes,
different open questions and at the end risen mtoecalls.

3. TOTAL SUPPLIER MANAGEMENT AND PRODUCT RECALL
MANAGEMENT

In a more and more changing world Supplier Managenrmaust note completely new
challenge and lead his global supplier network.ofistic implemented supplier management which
Is preventive and lasting is necessary becauseewf existing risks for the supplier/customer
relationship. Especially in the automobile and endtive supply industry must lead, monitor and
control their supplier network efficiently, becausese industry companies manufacture complex
products during a high external creation of vallieis can be supported by a high performance
network of all suppliers, which will be realized Blotal Supplier Management”.

Definition of tsm*

Total Supplier Management brings together the ceteplange of other relevant and important
disciplines “elements” as an integrated solutiooomporating by the Information Technology
platform. Important elements are Procurement Mamege, Risk Management, Supplier

43 By “old industrial nations” will be understood USAapan and Western Europe, which controlled thdaveconomy in
past.

* Reference sources in literature could be not foundeems that there is rare literature (potergia@ven research gaps)
which could show a full consolidated picture of miiportant disciplines (Purchasing Management, Ri&knagement,
Supply Chain Management, etc.). This full pictuithall important implemented “elements” can be se® described as
“Total Supplier Management”. In this work will beade an own definition which will be linked to ProtiRecall
Management.
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Relationship Management (SRM), Supply Chain Managgm(SCM), etc. The result is a
combination of ultimate savings and efficienciespirocess and cost potentials and the elusive
'single view' of supplier activity. Total Supplidtanagement is incorporating a high level of value
added.

Total Supplier Management is setting on preverdiod capability which allow monitoring and
controlling suppliers over all areas and life cgcle

From the beginning deficits will be recognized gmddduct failures availed. Cost-intensive
special measures or rework will be avoided. Thesscqgss improvements are a substantial
advantage because it is a competition factor.

TSM puts the customer in the position to lead, nosrand control their suppliers holistically.
In addition, it evaluates and prognosticates thaiesements of all suppliers. It identifies
achievement deficits preventively, introduce caiivecmeasures immediately and ensure material
availability and quality effectively. With the helpf a risk management you can evaluate events
such as insolvencies, misalignments or approadahesladised, in order to avoid and/or minimize
acute or threatening risks. Additionally, an inegdrtmental or cross-functional team supports with
risk evaluation and suitable measurements. In otdeget an efficient co-operation between
supplier and customer it must be ensured that ralkgsses are standardized. Due to all parties
establish a solid basis for a stable and partnensfated “supplier/customer relation”. The Total
Supplier Management supports and coordinates iualligt the selection, integration and controlling
of the suppliers and therefore it can be statedBM is an important element of a Product Recall
Management.

4. TOTAL SUPPLIER MANAGEMENT IS NECESSARY FOR PRODU CT

RECALL MANAGEMENT

A survey on quality assurance and product recalhagament in automotive is conducted
through 2ask. More than 10,000 contacts from ahsarof automotive industries have been asked to
participate. Topic of the survey is to analyze tommfidence in quality assurance depending on
company size, type of business, industrial sectic, and chances for improvement; the
preparedness for product recall now and for futecgirements. Aim of the survey is to obtain a
statistical analysis on the market structure amgmzation schemes in practice, and an analysis on
most important factors for improvements and hinagfactors, and future expectations. One of the
answers addressed is, which specific company ctesisteccs and types of organization structures
and opinions leads to the best results in confidemc quality assurance and product recall
management. Regarding mathematical theory of 8tati® scheme is developed to answer specific
questions from the survey using Top Correlationiis Tarticle will be focused on the context
between risks and product recall related issuediaally, the correlation results which confirm tha
Risk Management is an important success factoleonent of a Product Recall Management.

4.1. The survey
In total, more than 10000 people have been comtdbteugh e-mail. About 850 have taken a
look at the survey, more than 167 (count still @ging) have answered so far. At 155 answers we
have made an evaluation.
The survey consists of 19 questions in 29 fieldstotal, 146 features can be selected. The
survey can be divided into the following parts:
* Language Selection
Question 1: English / German
» Company characteristics
Question 2: Number of Employees
Question 3: Volume of Sales
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Question 4: Branch of Trade (raw materials to iehmcanufacturers)

Question 5: Types of Products (semi finished gdodshole systems)

Question 6: Kind of business (vehicles, differgmiets of parts, semi finished goods)

Question 7: Industrial Sector (metal works, elauts, etc.)

Question 13: Comparison to Competitors

» Company Organization

Question 8: Strategy used for Quality Assurance @ndtomer Complaints (QM, 1SO9001,
PRM)

Question 9: Description of QM and PRM System

Question 10: Organization for product recalls.

» Data acquisition on QM and PRM Opinions

Question 11: Preparedness on Product Recalls

Question 12: Factors for successful QM and PRM Maneent

Question 12: Factors for successful QM and PRM Maneent

12.1: Communication, 12.2: Organization, 12.3 Reses| 12.4: Costs andSavings, 12.5:
Awareness.

Question 14: Most important Benefits for QM and PRMnagement

14.1: Economic Advances 14.2: Trust and Honour3 fidaranteed quality,

14.4: Gain experience, 14.5: Safety and Security.

Question 15: Main prejudices or Hinderings for QMi&?RM

Question 16: Achievability of key goals for QM aR&M Management

Question 17: Chances for Improvement through Quafissurance and Product Recall
Management

Question 18: Development of Product Recalls inndvet Years

Question 19: Preparedness on future requiremer@d/irand PRM

4.2. The Company Structure Observed

Regarding the survey, more than currently 11, 468feehave been invited through e-mail to
participate in our survey. 850 have had a lookatsurvey, and 167 have participated.

Evaluation data for 155 participants:

Table 1. Branch of Trade.

17.8% motor vehicle manufacturers7.7% automotive suppliers
6.7% automotive suppliers 16.8% processing and manufacturing
2% raw materials

Table 2. Turnover of companies participating irs thurvey

4.7% <2 mil. € 9.3% 2-10 mil. € 12.7% 10-50 mil. €
15.3% 50-200 mil. € | 24.7% 200-1000mil. €| 8% 1bn.-5bn. €
9.3% 5-20 bn. € 10.7% 20-100 bn. € | 5.3% > 100bn. €

Company turnover and employees have a 1:1 cowaltabi3% are exactly 1:1 increasing and
41% with turnover directly above (26%) or below ¥4)5
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Employees

50 00 250

250 00 1,000
10050

less than 10

1,000 [ 5,000
more than 100,000

5,000 U 20,000

20,0001100,000
Figure 2. Number of Employees.
Table 3. Types of Products
28.0% whole systems 23.2% modules
36.7% components 12.1% semi finished and raw materials

Companies divide into (whole systems and modules @mponents), and (semi finished
goods and components). There is no strict separati@ompanies with whole systems to
components tick about 25% raw materials, and 50-@d8férent product types each. Semi finished
and raw materials companies produce componeni®% &nd other products in 50% of all cases.

Motor vehicle manufacturers concentrate in 43% dwle systems; other products are ticked
with 19% each. Automotive suppliers produce compts€40%) and 25% modules or whole
systems each, 10% else. Engineering services AB#/-4ll, raw materials mainly semi finished
goods and raw materials (75%) and components (25%).

Table 4. The Kind of Business.

21.0% OEM (Original Equipment ManufactureriL4.0% special purpose vehicles
27% OE suppliers 14.3% OE spare parts

10.2% free market spare parts 7% remanufactured parts
6.3% semi finished and raw materials and

components

The kind of business divides quite clearly intofetiént sectors. The average side clicks per
entry are 25% for OEM and OE suppliers, 30% forcsdeurpose vendors and semi finished goods
and raw materials, 35% for free market spare @arts40% for OE spare parts and remanufactured
parts. Companies producing OE spare parts ofte@Brsuppliers (75%); remanufactured parts are
free market parts (80%), semi finished goods amwd maaterials often originate from original
equipment suppliers (80%).
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4.3 Description and visualization of the used cortation-matrix

In the following will be described the correlatiomatrix design which will be used for the
examinations which will be discussed in chapter 5.

Due to that it is better to give an in-depth dgs@n for a better understanding. In the
following example the following two variables whle used: Question Number 4: Your Company’s
Branch of Trade Question Number 19: Is Your Compampuality assurance and Product Recall
Management system prepared for future requirements

»Question one“ vs. ,Question two"

Choices for 1 Your Company's Branch of Trade vs. ]

»Your Company's : Is Your Company’s quality assurance and product recall system prepared for future requirements? |
o] = 1 o] o) 1 7= 1o [ !

""" ]
: motor wehicle manufzcturing H : 4 : 2 178 072 Column sum of all participants
| _— L — — from automotive suppliers
I aranclive supplisr H 19 ¢ _5__ ;_P 22 069 that answered question 2
- |
: anginsaring sarvices 4 5 1 iz =5 0.0G A d f
] S I EEGE > verage grade for
R e e ——s— | { e n _ig|®w lem nm preparedness (question
1 . == 2) of group processing
: raw materials H '] 3 23 047 and manufacturing.
1 . computed like school grades:
I ba span s annd lugislivs . - - Yes, very well = 1, hopefully=3,
T i = no, not yet =5 etc. With 2, 12, 8,
R Su H 158 075 3, 1 people of grades 1,2, 3, 4, 5.
coese, \

o 'O
Rowsfocerags Grade| 182 229 ¢ 253 (275 25 Qo Sum of ALL participants

il
b2

2200 that answered
Fow Standard Devistionl- 089 081 | 104 |oa7 o5 o&s™ question 1 AND question 2

- - . - o r— .

Standard deviation from = = i) . ] & 2
average grade to determine E % ] I z | E a
sharpness of correlation = ‘g;: ,3; E | g 5 E
the deviation to the average w [ S | E 2
grade for all rows or columns. Eo _ | X ]
5 &

Choices for ,Is Your company'‘s Quality
assurance and product recall system prepared

1
|
|
1
1
|
The average deviation is *. I
|
1
1
|
|
1
1 .
______________ for future requirements

Figure 3. Description of correlation-matrix.

4.4 Hypotheses regarding Total Supplier Management

The following topics are addressed: Collaboratiod e integration of suppliers,

Fault identification and supplier reliability, gaiof experience through product fault
management and supplier reliability.

The wish for collaboration and the integration of sippliers.

Question 16: With regard to your company, please tlze achievability of the following key
goals of quality assurance and product recall Mamant! Collaboration of company, suppliers and
clients.
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Question 12: How would you rate the following fastéor a successful implementation of QM
and Product Recall Management in your company? I&upptegration in company processes.

. . ) 16: collaboration of company, suppliers and clients
16: collaboration of company, suppliers and clients % of 155 samples

vs, 12.2: supplier integration in company processes a0

a0
138 053 20
10
183 072
—

255 1.04

weell achievable |

li mited achievability |+

28 147

will achiewable
limited achievabiliy
not achievable

niot achievable H a.

12.2: supplierintegration in company processes
% of 195 samples

40

Rower Sumn - 025 0g3

Rovwr Awerage Grade - 153 1598 245 32 367 039

Riowey Standard Devistion - 0.7 072 0BE 075 0834 075

neaded |

|
|

highly i mportant |

important |

not that i portart |-

of no i mportance |

Colurmn Surm |-

Colurnn Average Grade [

Column Standard Dewia |
highhly important
important
needed
not that important
of no impotance

Figure 4. Collaboration of company, suppliers alnehts vs. Supplier integration
of company processes.

 There is a direct correspondence between importafcsupplier integration and
achievability of collaboration between company,digrs and clients.
 The average column grades for the collaboratiorh wéspect to the importance of
supplier integration changes from 5.0 ="not achid&afor no importance of supplier
integration to 1.38 ="well achievable” for highlgpnportance of supplier integration.
e 67% say that collaboration is (well) achievable aupplier integration is (highly)
important.
* 15% believe that supplier integration is neededhvaverage grade of achievable to
limited achievability (2.55) for collaboration obmpany, suppliers and clients.
* Only 5.5% say that supplier integration is less ontgnt with average grade (3.4)
="limited achievability” for collaboration.
» 20% say that collaboration is well achievable amgp$ier integration is highly important.
Fault identification and supplier reliability: wheto blame?
Question 14: Regarding your company, which are rniwst important benefits of quality
assurance and Product Recall Management? Idetitificaf fault originator.
Question 14: Regarding your company, which are migst important benefits of quality
assurance and Product Recall Management? GainiErper Identification of reliable suppliers.
» There is a direct link between Identification ofiftaoriginator and Identification of fault
originator.
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 If identification of reliable suppliers is assure¢den identification of fault originators is
assured as well. More than 48% of all participdyage this opinion.

» 20% say that identification of fault originatorsdaof reliable suppliers is (really) needed.

14.4: identification of fault originator

14.4: identification of fault originator % of 155 samples

vs. 14.4: identification of reliable suppliers

30

245

reslly needad 0.47 0
15

0.75 10

5

u=eful 085

|
B

useful
assured

07

realy nesdad

assured 07

BEs 14 4: identification of reliahle suppliers
: % of 155 samples

20

Row Sum

Riower Aoverage Grade - 1.7 188 35 413 475 0418 25

20
Rovwr Standard Dewistion | 078 082 052 069

o
=
w
o
By
w

15

10

useful

Fi]

as=sured |

B

really neaeded |
Colurmn Surm -

useful

Column Awerage Grade |
Colurmn Standard Dewis |
aszured

realy nesdad

Figure 5. Identification of fault originator vs.dditification of reliable suppliers.

Gain of experience through product fault managememd supplier reliability:
What to learn?

Question 14: Regarding your company, which are migst important benefits of quality
assurance and Product Recall Management? Idetitficaf reliable suppliers.
Question 14: Regarding your company, which are rniwst important benefits of quality
assurance and Product Recall Management? GainiExperthrough product fault management.
* There is a direct link between Identification ofiable suppliers and gain experience
through product fault management.
» 30% say that both identification of reliable suppdiand gain experience through product
fault management is needed.
» 70% say it is useful to assured.
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14.4; identification of reliahle suppliers
% of 158 samples

14.4: identification of reliable suppliers 20

vs. 14.4: gain experience through product fault management

25

20

reslly needed H a 178 073 15

196 058

useful H

332 102

uzeful
assured

4.11 0392

h
redlty needed

zssured H 453 049

ey
=

R Sum 019 078 14.4: gain experience through product fault management

% of 155 samples

Rores Arverage Grade -

-
o
=
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250

Rowr Standard Dewviation -

=
o

really needed |

057 087 077 067 076 0F

15 E

u=zeful

10F

assured

Colurmn Sum |-

aH

Colurmn Average Grade |
Column Standard Dewvia |-
useful

assured

realy needed

Figure 6. Identification of reliable suppliers @ain experience through product fault management.

Conclusion:
» lIdentification of fault originators goes hand inndawith identification of reliable
suppliers.

» Collaboration is important for the integration afppliers into company process, which
helps ensuring reliable suppliers. Supplier integra support supply chain process
optimization.

e Profound product fault management helps gain kndgde even when suppliers’
reliability cannot be fully assured.

Hence it can be confirmed:

» H1: Supplier integration has a positive effecte@ducing errors because of supply chain
process optimization.

» H2: Total Supplier Management has a positive efi@echanage a product recall.

5. AUTOCORRELATION STUDY

In other words, the importance of supplier inteigrat correlates most with:
Awareness, Cooperation and Collaboration, ImmediaiReplacement Requirements,
Experience and Education of Personnel, Future Msrkad System Robustness, and results in:

Integration of Suppliers in Company QA, and Cededion due to Integration of all Suppliers in
Manufacturing.
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The Most Important Correlations to Supplier Intéigna [>20% correlation] are

Correlation 12: How would you rate the following factors fosaccessful implementation of QM and PRM in Your
Company? 1. ORGANISATION: Please rate... suppfieggration in company processes
0.497902 AWARENESS: Please rate... attention andlilsiity
0.475177 COMMUNICATION: Please rate... cooperatinith customers, suppliers and public authorities
How would You rate the development of product rscfar the next years?
0.447458 - o ; ; I
subject: transition from integrated service to indiage replacement
"How would You rate the following factors for a sessful implementation of QM- and Product recall
0.441667 ) S
management in Your Company? Subject: Awareness
With regard to Your Company, please rate the aeluiity of the following key goals of quality assuce and
0.394048 o . . -
product recall management! Subject: collaboratiocompany, suppliers and clients
0.377193 RESOURCES: Please rate... experience mibgees
0.354209 RESOURCES: Please rate... educated petsonn
"How would You rate the development of product tiscir the next years? ", "improvements as futarket
0.343132 h P
will stabilize
0.330561 How would You rate the development of pmbdecalls for the next years? improving systebustness
With regard to Your Company, please rate the aeliiity of the following key goals of quality assurce and
0.292003 : . )
product recall management! integration of suppliers company QA
0.252381 How would You rate the development of product rscr the next years? centralisation due togragon of
’ all suppliers in manufacturing.
. With regard to Your Company, please rate the actuiity of the following key goals of quality assumce and
Correlation : , "
product recall management! integration of suppliets company QA
0.480952 AWARENESS: Please rate... commitment fodpct quality and safety
0.431034 COMMUNICATION: Please rate... informatervices (data resources, journals, market intaitg)
0.40765 AWARENESS: Please rate... commitment foresp and sustainable development
With regard to Your Company, please rate the aetuiity of the following key goals of quality assumce and
0.402222 ; SR
product recall management! Company integrationiwitfients
0.363904 AWARENESS: Please rate... attention anglilsiéity
0.344828 How would You rate the development of product riscfar the next years?
’ will there be problems due to standardized massooents for potential product recalls?
0.334483 RESOURCES: Please rate... experience gbgees
How would You rate the following factors for a sassful implementation of QM- and Product recall
0.315735 : .
management in Your Company? Subject: Awareness
0.310345 RESOURCES: Please rate... educated peisonn
0.292003 ORGANISATION: Please rate... suppliergné¢ion in company processes
0.287755 With regard to Your Company, please rate the aetuiity of the following key goals of quality assumce and
’ product recall management! Introduction of Quadigsurance standard procedures
How would You rate the development of product risclar the next years?
0.277778 . ) A :
increase cause of introduction of new technologies
With regard to Your Company, please rate the actuiity of the following key goals of quality assumce and
0.268824 o e
product recall management! qualified personnelteaiding
0.238095 COSTS and SAVINGS: Please rate... insesmand contracts
How would You rate the development of product risctalr the next years? decentralisation to module
0.216667
manufacturers due to modern IT
0.216054 How would You rate the development of product riscfar the next years?
’ centralisation due to integration of all suppliersnanufacturing
0.206221 With regard to Your Company, please rate the actuiity of the following key goals of quality assumce and
' product recall management! consistent fault analysi
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In other words, achievability of “Integration of |guliers into Company QA” relates to the
importance of and awareness for commitment for pecoquality and product safety and society, the
importance of information services across comparied the experience and education of existing
personnel and hiring of qualified personnel andhing is based on insurances and contracts and
decentralisation to module manufacturers due t@diuiction of modern IT and correlates with the
achievability of “Companies Integration within Gits” (... reflexivity), and supplier integration in
company processes, and introduction of new QA stahgrocedures and is seemingly initiated by
the use of standardised mass components, anddteage of product recalls due to the introduction
of new technologies, and improves consistent faugiysis.

6. COST REDUCTION THROUGH SUPPLIER INTEGRATION

Supplier Integration implies strict shared qualggsurance directives within the supplier
network. Therefore, suppliers participate in thalyy assurance model, so that less “surprises” are
found in case when product complaints should ocaodiso, supplier reliability is increased, as it is
assured that supplier products meet company regairtes. Hence it can be stated that supplier
integration helps to save costs. It also helpsniprove cooperation and awareness for the total
product, so that then product recall rate is peelyiinfluenced.

. Lo 12: supplier Integration in company processes vs
18: Introduction of suppliers into Company QA vs

14:Cost reduction and reduction of damages and recall rates 14:Costreduction due to reduction of damages

well achievable - 1.23 highly i mportant 121

112 important

1.08

limited achievability - 115 needed

1.09 nct that i mportant - 2 g 2 3 15 24 085

not achievable 1.1 of noimportance 2 4 3 =] 344 147

Row Sum | 114 Row Sum - 38 112

Row Average Grade |~ 2.34 2.69 2.55 2.29 1.96 Roer Average Grade- 166 196 221 182 188

Row Standard Deviation |~ 0.85 0.9 0.92 0.83 0.96 Rowe Standard Devistion- 07 056 1. 074 104

e
%0
=3
=]
o
@

really needed |
useful -
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useful |
assured |

Column Average Grade [
Column Standard Devia

reslly neadad |
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Column Arvrerage Grade |
Colurnn Standard Dewia

Figure 7. Total Supplier Management helps reducoggs.

Both images show that with increasing achievabibtysupplier integration, cost reduction is
more and more assured. On the left, most cleadg f®m the side of vehicle manufacturers and its
suppliers, or tier-1 suppliers and their procesdieg-2 etc. suppliers, etc, a clear one-to-one
correspondence. On the right, analysis is seen &gupliers with regard to their integration. Astfir
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guess, integration should mean more costs and fskssuppliers. But it also causes more

transparency. So, the importance of supplier imtiégm is not so high where the costs pressure is
low, but those already integrated consider it ghllyiimportant, because it is part of the contract.
And also, where cost savings due to reduction afatges is really needed, supplier integration is
considered very important.

7. SUPPLIER INTEGRATION AND HINDERING FACTORS

The integration of the company’s quality assuraamo@ PRM system into the client’s system is
well achivable as long as there are no additiomatscand maybe the client gives in on higher
prices, and the question of extra qualification artta staff is kept as low as possible. It is fedi
in achievability if the company has extra costs Hr&client doesn’t give in, or bureaucracy occurs.
Also it depends on the management focus. It is barachieve when the company is pressed for
time and if product faults are not that serious.

Company integration within clients ws. Hinderinogs

not achievable [=Z]
[15]
limited achiswvabilityw [=H1]

=]

vaell achievable [=4)

integration of suppliers into camparny 24 vs. Hinderings

not achievable [=]
=1
limited achisvabilitw [S50]

I5E]

vuell achisewablae [Z29]

not interested
no support

M BXp&riEnGe
bureaucracy
ni time

without achiewement guarantes
tao difficut to manage
inzufficient elient interests
insufficient mothation
resenvations against innowations
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niot focuz of the management
ni give-in due to striet cost cuts
n qualified perzonnel

there's no money for that
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Figure 8. Different opinions between Suppliers @fignts on supplier Integration
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A company, which wishes to integrate its client® iits quality assurance system, sees costs as
main hindering reasons. If they have the urgeritegration, management of the clients has to give
in. Mainly insufficient client interests and costpansions then are the most important hinderings
from clients. Generally, a company sees less hinggrin integration of clients than vice versa,
because it is easy to propose, but difficult toekpecially for several customers.

Advantages are that staff is delegated to supahdrtime and costs can be saved.

8. SUPPLIER INTEGRATION AND MARKET POSITION

Supplier integration and market position is a weaplic. If there is but one well-known long-
time supplier, then it is likely that during thenfpterm relationship between vehicle manufacturer
and supplier, intensive collaboration has beenbésked. Hence, it is likely that this supplier is
well integrated into company QA. Both “talk wellj each other.

But on free market, with few competitors, it sudgels more economic for suppliers to avoid
the issue of intense collaboration and integrat&angn next contract there is no guarantee thgt the
get the contract, and then what to do with alldghality assurance structures buildt up, whereas the
other competitor could avoid it, and give lowercpgs for the same product by not showing the
internals of his production, with similar but marest-effective results?

Then, if the business structure gets more competithe pressure on give-ins to get contracts
increases. Hence, the vehicle manufacturer oltsupplier can dictateon quality control and PRM
requirements. Hence, the more tense and critialidustrial situation of suppliers, the better
becomes the integration with clients, for the adage of the client. However, the more criticalpals
the less reliable the supplier will be, as it might be stable anymore.

Market Position of Suppliers vs. Integration of Suppliers
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highly irmportant
itrportant

needed
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B
Oooooao

of no iraportance

201

top position
leading third
competitive
tense

critizal

Figure 9. Market Position of Suppliers vs Integratof suppliers.
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9. PREPAREDNESS VS. SUPPLIER INTEGRATION

100 F

a0+

G0 -

O ses, very well

I
0 hopefully

20 i O no,not et

well achievable
limited achievability
not achievable

Figure 10. Preparedness for Product Recalls vpl@uapntegration

FPreparedness for Product Recalls ws Integration of Suppliers
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Figure 11. Preparedness for future RequirementSwysplier Integration

It can be learned that Suppliers Integration hasremense effect on Preparedness for product
recalls. This is not surprising: If collaborationdaintegration with suppliers is bad, then product
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recall is left to the vendor. It is much harder &odts are much higher to identify faults, andixo f
and exchange components within adequate time aufficient client integration. Especially in
recent times of modularization, suppliers’ integmathas become a highly important necessity. The
times where integration is unneeded (right edgeg lugfinitively gone.

Hence, integration of suppliers now and in futiweniost important for handling product fault
situations and gain experience in avoiding thesmsons, for the sake of our all safety on a globa
market.

Supplier Integration vs Fault identification
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Figure 12. Supplier integration is absolutely nekfbe persistent fault identification.

10. CONCLUSION

A major increase in Product Recall Actions has Heend in Germany in the last decades. As
modern markets more and more tend to diversity mirldwide module and component
manufacturers, the role of reliable suppliers imltfadentification becomes more and more
important. This topic is addressed by Total Suppilanagement (TSM). Based on a self-report
study in automotive conducted in summer 2011, & slzown that collaboration is highly important,
and TSM helps to identify reliable suppliers, amtbiove product fault management and gain
experience for product recall actions.

Integration in the company quality assurance mamagé has to be seen from two sides, from
suppliers and vendors. And in a hierarchical mactufang process, suppliers themselves become
component vendors (Tier-1) with their own proceggihier-2) etc.

It could be shown that total quality managemenesasosts and reduces product faults.

The motivation for supplier integration is awares)esosts, market structure and future
development Hindering factors for supplier integnatare: different benefit balance between
vendors and suppliers, costs and give-ins, buttats®. A major influence on the achievability and
give-in preparedness in supplier integration iskagsituation. Both cases market domination and
high diversity ease supplier integration.
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Due to its key role in collaboration and supply iohasupplier integration is an absolute

necessity for successful quality assurance and ctafée product recall management
both now and in the future.
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