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Ladies and Gentlemen!

This edition of Intercathedra 2011 which publishes a range
of scientific papers from universities resultednfroco-operation of Central
European academic research centers. Those pagerarify relate to
economic issues in the following areas: economy,nagament
and marketing, especially but not exclusively, hia forest and wood
products industry as well as other related fields.

In response to a significant interest in our sdfienfournal, Members
of Editorial Committee decided that starting from012 -
TheINTERCATHEDRA - a Scientific Bulletin of the Economics
Departments of the European Universities, will bblshed regularly as a Quarterly.

International scientific collaboration presentedntercathedra 2011inks a number of cities:
Pozna, Zvolen, Warszawa, Krakéw, Tarnow, Trnava, Zilingosice, Zagreb, Brno, Presov
and other Polish and foreign scientific centers.

The Intercathedra2011 includes, inter alia, papers presented atEeenomic Forum 2010",
held in Laski near kpno (14 - 18 September 2010), which concerned theew Challenges
in management of supply chains in wood industrerenises”. The main contents of the 27
edition of Intercathedracovers however scientific articles that will besalissed at this year's
Economic Forum 2011 in Laski, neaepho (the conference center of Poznan Universitizifef
Sciences) on 13 - f5September 2011. This time the topics will refer "the conditions
and development perspectives of wood industrgrenises in the situation of recovering from
the economic crisis in Europe and the World” .

Academic conferences known as “Economic Forum™takeng place annually - since the early
nineties of the 20th century. According to the itiad, Economic Forum 2011 is organized
by the Department of Economics and Wood Industryndggment in Poznan University of Life
Sciences, in cooperation with:

* IATM - International Association for Technolo@§anagement,

» Forest Experimental Station in Siemianice,

» SITLID - Wood Section of the Association of Engérs and Technicians of Forestry and Wood
Industry in Warszawa,

« Institute of Wood Technology in Pozna

Economic Forum 2011 is the ®7international scientific meeting of the universisyaff
conducting scientific work in common and relateceasr of research. This meeting gathers
engineers, specialists in particular sectors, a6 agyoung scientists and entrepreneurs. These
initiatives are supported by IATM - Internationalsgociation for Technology Management —
an international scientific organization, whichrigs$ together universities of Central Europe that ar
conducting research in the field of economics aatiagement in industry, in particular in the forest
and wood industry.

In this Intercathedrapublished for the first time as a quarterly, weoglsiblish articles resulting
from the joint research undertaken by scientistsmfruniversities in Pozma and Zvolen,
implemented within the EU progranstirvey of Consumer Attitudes Towards Wood Protiucts

Intercathedra 2011is issued under the auspices of IATM, whose memitwve provided
materials for the volume, were responsible forrégiew, and prepared both mentioned scientific
conferences. They deserve our deep gratitude.

Wojciech Lis
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Jan Dobrovit

M ANAGEMENT TRENDS IN SLOVAKIA 'S TAX REVENUE
ADMINISTRATION AND ITS PROCESS MODEL FOR SLOVAKIA 'S
ECONOMIC PERFORMANCE

Abstract: Within the frame of the research on this matter, caee out form the existing
functional organizational structures and tax adstiation systems not only in Slovakia but also in
Hungary, Poland, Czech Republic and Slovenia, wdserdhe fundamental prerequisite
of investigation was increasing efficiency of thatem globally. On the basis of trend analysis we
assume that upcoming reform of Tax and Customsradiration will significantly contribute to the
increasing efficiency of the system and in the emdhe positive perception of taxes as a socially
unpopular obligations.

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

INTRODUCTION

The examination of Slovakia’'s tax revenue admiaigin should be perceived in a wider
context. In order to it, it is necessary to staohf the existing functional organisational struetur
and tax revenue administration systems in Slovakid,also in the neighbouring countries, e.g.
Hungary, Poland, the Czech Republic and Sloventslewwe think there is an objective need
to change the organisational structure and to dopitbcess-orientated optimisation, as well
as to introduce marketing principles in the areamméntation on the customer in order to achieve
a positive image of the tax revenue administrafiorthe eyes of the public. We assume that
the reform of the tax revenue and customs admitistr currently being prepared will significantly
contribute to an increase in the effectivenesshef gystem and, eventually, also to the positive
perception of taxes as socially unpopular obligatio

1. 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 multifunctiadegpartments for each type of tax, while such
units functioned separately and mutually indepetideThe organisational structure divided
insuch a way fulfilled its purpose, but, despitatf it had its own functional shortcomings.
It created space for the duplicity of functions,iethcaused ineffectiveness. If a taxpayer was
subject of multiple types of taxes, the so adjustgdtem became complicated for him, with
excessive amount of bureaucracy on the one handamthe other had, it was too complicated
to manage the performance by taxpayers, separateotand debt collection. The ineffectiveness
of the structure made around the type of tax is afederlined by the fact that there is an increased
probability of unequal treatment of taxpayers andeareased flexibility of the use of workers
specialised in a certain type of tax. That evehjuahakes the planning and coordination
of activities in the tax revenue administration imgerially unsustainable.

Structuring by functional groups

This approach to the organisation of the tax reeegmministration’s work was made with the
objective to improve the standardisation of workgasses, to simplify the information flow and

! Ing. J4n Dobrou, PhD., Katedra manaZmentu, Fakulta manaZmentu§d®ska univerzita v PreSove, Ul. 17. novembra 1,
080 78 PreSov, Slovenska republika, jandobrovic @iste.sk
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procedures concerning taxpayers, and to improveofferational effectiveness in general. Such
an organisational structure places workers intoctional groups (e.g. registration, accounting,
information processing, control, collection, apgeakc.), but, in general, works along a type gf ta
When compared with the structure described in tlewipus chapter, created around types of tax,
the application of the organisational structureeldasn groups increased the performance of the tax
revenue administration (e.g. provided individualcess points for tax enquiries, simplified
the system of taxpayer registration, access t@#gxnents and accounting, etc.), and also increased
the effectiveness of the tax control and debt ctbe. The modern theories of management,
however, criticise such organisation of work foe tivision by functions, leading to the provision
of poor, insufficient services and standardisatitat does not bring effectiveness to the tax regenu
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 countiees brought a model of organising
services and law enforcement based on the prinoptaxpayer 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 thathegwup of taxpayers has different characteristics
and behaviour and consequently represents a diffeeeel of risk in relation to the tax revenues. |
order to manage those risks effectively, the taxemeie administration needs to develop and
implement strategies (e.g. interpretation of thwe, leducation of taxpayers, improving of the quality
of services, focused tax inspections) that areablgtfor the unique characteristics and ways of the
fulfilment of tax obligations in the cases of inidival types of taxpayers. From the management
perspective, such a type of organisational strectueates space for the delegation of tasks and a
vertical expansion of management, copying the neétixpayers, through the centralisation of key
functional activities within a single managememtisture, which, consequently, improves the level
of performance. Despite a multitude of advantaged iis modern management approach, the
application of such an organisational structurefas, the present, in its initial phase. In some
countries, departments and divisions for big tagpayare being introduced into the tax revenue
administration system.

2. TRENDS IN THE MANAGEMENT OF THE TAX REVENUE ADMI NISTRATION
IN SLOVAKIA AND IN NEIGHBOURING COUNTRIES

Each of the monitored V4 countries and Slovenidatecthe orientation of their tax revenue
administrations that corresponds with the decisparameters of the effective tax revenue
administration of the European Union countries. Tiheoming 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 Shiaseirrespective of the advancement of their
economies, can be summarised into the followings\points:

a) effort to increase the voluntary fulfilment of teand health and social welfare insurance
obligations, professionalism, partnership and atness in the relations with the tax revenue
administration clients;

b) continual activities supporting the decreasingaafdrrears and tax evasion;

¢) building an organisation communicating with its doyees and clients professionally, openly,
intelligibly and timely;

d) effort to use human resources more effectiveljgpe@n employer offering a job perspective and
the growth of the employees’ professional level;

e) the utilisation of the information technology iretifRA 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 mamifions of the legislation;
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g) education and training of workers in order to aeestmore versatile work potential;

h) effort to implement an effective system for the swament of the quantity and quality of work
at all levels of the tax revenue administrationt & each critical factor of success and
representing a measurable value.

As a starting point of the upcoming trends in Slagatax revenue administration we take the
Government’s Programme Declaraffoof 4.11.2002, which, in the part “Economic Policgets
out the following objectives in the tax revenue adstration: simplify the tax legislation, update
the parts of the tax laws that allow ambiguousrprigtation, simplify the sanction system in the
area of tax revenue, decrease direct taxes, $lgiftax burden from direct taxes to indirect taxes,
reassess the application of property tax ratedy uncome tax rates, analyse the possibility to
introduce a flat tax, strengthen the tax revenuemunicipalities, specify own tax revenues of
higher territorial units, secure strict, directir fand effective collection of taxes, decreasertars,
restrict tax evasion, and create a new systemrigdmtal financial 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 ofeftim tax regimes, Cyprus was placed at the top,
followed by Switzerland. Both countries obtainedhranking thanks to a unified interpretation of
the tax legislation, minimum changes in tax lawd ealatively low tax rates>

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

Slovakia, and not just by the last tax revenue atstmation reform of 2007 or by the
introduction of a flat tax rate, joined the proggige countries of the European Union and
significantly boosted its attractiveness and coiitipehess.

From the perspective of tax management levels witBliovakia, the current state can be
defined as an officially two-level management, bytthe transfer of some competences of the
Slovak Tax Revenue Directorate (DR SR) to its detdcoffices (DO), it is, in fact, a three-level
management, whose justification is based on th& mneemanage 102 tax offices, which is not
possible to do from a single centre. Such organisadf the tax revenue administration is not
optimal due to the following reasons:

- the performance of the main processes is fragmentdtie territorial principle, while each tax
office (TO) (small, medium as well as large) rutispaocesses related with the administration
and control of taxes and tax execution, so it ispussible to achieve the optimisation of the
performance of such processes or of costs of flegfiormance from the perspective of the tax
revenue administration as a whéle;

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

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

4 www.kpmg.com/SiteCollectionDocuments/2007 CorparatindirectTaxRateSurvey. pdf

*KPMG is a global network of companies providingviees in the field of auditing, taxes and consgltitts member
companies operate in 145 countries and employ riane 123,000 workers.

® Rasner J., Rajnoha R.: Nastroje riadenia efektitinpodnikovych procesov (Tools for Managing théediveness
of Enterprise Processes). Zvolen . TU 2007.
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- in the current system of management, DOs repremergdministrative 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 wsserily split between the tax revenue
directorate (DR SR) and the DOs and increase therastrative and communication demands;

- in the work of DOs’ employees, there are problehnat are characteristic for organisations that,
along the line management, also apply other tygesianagement (e.g. project, specialised-
methodological, etc.). It is, for example, the cafethe assignment of tasks by specialised
managers of DR SR, which can collide in timing wabks assigned by line DOs’ managers.

On the basis of the above-mentioned, the concephefreform being prepared takes into
consideration the principle of justice, neutraliggmplicity, unambiguousness, efficiency and the
exclusion of double taxation. The Financial Polingtitute’s analyses dated to 2001 — 2004 show
the reasons for the clear need of a reform:

- complexity of the tax law — lack of clarity;

- alot of exemptions, liberations and reliefs, legdito social ineffectiveness, when the
production and consumption is not influenced by supply and demand, but also by tax
advantages;

- variability of the specification of the tax basehigh allows the optimisation by the taxpayer,
which increases administrative costs and decrehsgsossibility to control.

From the perspective of the management and ordarisaf 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;

- acostly administrative tax revenue administradpparatus;

- non-transparent project management, decreasedpibgsd control processes;

- the taxpayers’ unwillingness to pay taxes;

The Slovak government’s intention, declared in theentioned Slovak Government’s
Programme Declaration, is to carry out the refofmthe tax revenue administration in a way that
makes it more effective, with the objective to noatblogically help the taxpayers with a good
taxpaying discipline and to uncover taxpayers thattid the payment of taxes. The objective is to
create conditions for an effective co-ordinationpoiblic administration bodies, to guarantee the
access by citizens via the Internet, and to setheeinterconnection of information systems of
public administration bodies. The reform of thetonss administration, with the vision of uniting
the tax, duty and health and social welfare instegremium collection processes, is also a priority
task of the Slovak Ministry of Finance. The refoshould take place in two phases: the first one
will unite the tax revenue and customs adminigiredj in the second one, the tax, duty and health
and social welfare insurance premium collection el united.

The first phase has the name UNITAS | and partta$ ia reform of the tax revenue and
customs administration. For that phase it is predoto examine the possibilities of process
synergies in the tax revenue and customs admitisisa to adopt legislative changes resulting
from both audits and to subsequently coordinatertidementation of changes in both institutions.
That determines the subsequent decision whethesptimization process will result in the uniting
of the tax revenue and customs administrations tether they will keep existing separately. It is
proposed to develop a feasibility study, which vadoudomprehensively 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 preparedcalted UNITAS II, and its launch, will be
influenced by the successful realisation of theeffies of the UNITAS | phase. In the UNITAS I
phase, after the development of process modekleimstitutions concerned, a process model of the
united collection should be developed, with a sgbsat change in the legislation and the
adaptation of the information technology (IT) suppaf the affected organisations.
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The optimisation of the processes in line with #i#ve-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 FR,
centralisation of the payment contact and of thmanting of taxes, fees and duties at the FR SR;
concentration of the execution process at Finar@ffites (FOs);
concentration of the control process at the FOs;
concentration of taxes;
splitting of tax administrators’ tasks by the claea of activities and the uniting of tax
administrators’ registration and administrativeiaties;
centralisation of support processes at the FR SR;
unification and simplifying of forms for obligedxpayers;
Introduction of a unified identifier for natural g®ns and legal entities;
development of electronic services and eliminatbpaper-based communication;
development of electronic communication with othablic 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 remafahe duplicity of the provision of information
to public administration bodies.

Through that process, Slovakia is getting closearoeffective taxation system, which will
mean an increased effectiveness and competitivesiessir country within EU countries. The
impacts of the proposed changes can be split imboltasic categories. The first one includes the
benefits of the reform of the tax revenue and cust@dministration that have in particular the
character of cost and time savings, of increase@@dalue and work efficiency, etc. The second
category is represented by the expenditures madehieve the individual objectives on the reform
of the tax revenue and customs administration. Bdtthe mentioned categories are further split
into the impacts on the taxpayer, i.e. the used, the impacts on the public administration. The
expenditures and benefits of the reform either lmeae-off, time-limited, or permanent character.
From the financial perspective, the impacts witheamanent or repeating effect are of the greatest
significance.

CONCLUSION

In the research of the issue, we started from #igtieg functional organisational structures
and tax revenue administration systems not juSidawakia, but also in Hungary, Poland, the Czech
Republic and Slovenia, while the basic assumptibrihe examination was an increase in the
effectiveness of the system as a whole, throughamge in the organisational structure and its
optimisation, as well as through the introductidmmarketing principles in the area of orientation
on the customer in order to achieve a positive eriaghe eyes of the public.

The introduction of the reform in Slovakia’'s taweaue administration (TRA) that is being
prepared lies in the optimisation of the numberta¢ offices (TOs) and in the change of the
organisational structure, which will bring signdiat savings in their budgets. In the next phase, th
uniting of the tax revenue and customs adminigtnatiis being planed with the objective to
subsequently unify the collection of taxes, dutied health and social welfare insurance premiums.

From the managerial perspective, the following et@ons of the benefits of the reform are
significant:

- better administration of the state’s receivablethwhe possibility of their mutual compensation
and a stronger position in receiverships;

- optimisation of the number of employees by the mlation of the performance of duplicate
activities and by the reduction of management st
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- decreased costs of the running of a united organisa
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NEED OF DEVELOPMENT OF INNOVATIVE METHODS
OF CYANOBACTERIA DISPOSAL IN STAGNANT WATERS IN CUS TODY
ON WATER MANAGEMENT DEVELOPMENT IN  SLOVAK REPUBLIC

Abstract: Contribution is focused on problem of eutrophimatof stagnant water, current
situation in specified area and existing legislatim water management in Slovak Republic.
It describes consequences of eutrophication, custate of natural swimming pools water quality
in Slovakia, comprehensively evaluates summer sowgason, natural swimming pools in 2010
and stresses the need of developing new, econdyitgds demanding and environmentally
friendly methods that will be effective in fight @igst excessive growth of cyanobacteria water
blooms.
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INTRODUCTION

Human society produces large amounts of substahe¢saffect their quality of all parts of
environment. As plant growth is influenced by preseof nutrients in soil, as well as aquatic plants
depend on nutrients in water. Currently major effir made to uncover specific causes of
cyanobacteria creation not only in backwaters.

Development of a mass of water cyanobacteria blosma direct consequence of
eutrophication. Occurs primarily in summer monthhew there is enough sunlight and heat.
Development of water bloom forming cyanobacteriegoading to [1] [3], the primary result of
increased nutrient inputs, eutrophication, whictcurs in warm and sunny summer months.
Prokaryotic, gram-negative group of bacteria that simple and phototrophic organisms called
cyanobacteria.

Situation in Slovakia in this area is not flattgyingiven the large number of water areas
affected by high degree of eutrophication. Biolagiphysical - chemical, mechanical, electrolytic,
or other methods exist used to reduce the occugrehcyanobacteria in stagnant waters, more in 3
3 3 3, which are not the subject of this contribntiHowever, these methods carry a number of
disadvantages, so it is still necessary to devalp ones that are will be more efficient in fight
against excessive development of cyanobacteridelmgntation and modification of technology to
reduce the occurrence of cyanobacteria in stagmamérs project goal, which research team
consists of staff of the Mechanical Engineeringuigdn Kosice is to contribute to development of
innovated experimental facility based on electiolyhethods to revitalize stagnant eutrophied
waters, which will be less challenging and econathydriendly to environment

EUTROPHICATION IMPLICATIONS

As a result of eutrophication in the disruptiontbé ecosystem a depletion of biodiversity
occurs in the aquatic environment. Side phenomewgoar here: excessive growth of water blooms,
decreased self-cleaning ability of water, disruptad water oxygen, production of cyanobacteria
toxins, changing of species composition and lackigft, lack of drinking water, aggravated by
water treatment, water supply problems in operatibnTable 1 provides an overview of adverse
events and effects of eutrophication in aquatidrenment.

Tab. 1. Overview of adverse events and effectaisbphication 1

Adverse event Effect
- increase of water pH,
distortion of oxygen | - in morning hours unacceptable anoxic environmentfoer organisms,
regime - death of organisms

microbial decomposition of large amount of deacealgnd cyanobacteria,
cyanobacteria toxins a threat to humans and animals in contact withdrigbncentrations,
excess of nutrients favors rapid plant growth,

change in species - water tank overgrowing

composition - impeding light penetration into the lower waterdksy

- secondary structural changes in organisms senitilght,

- deterioration of drinking water,

lack of drinking water | - reduction in recreational use of water,

- costly treatment of drinking water,

deterioration in water | - increased concentration of phosphates in water,

treatment high cyanobacteria concentration in drinking watauirces,

clogged filters

- deterioration of organoleptic characteristics eated water,

- emergence of secondary microbial contamination ndurlecomposition of organism
in distribution networks,

hygienically unacceptable release of substancesnater.

problems in water|
supply plants

n
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APPLICABLE LAW IN SLOVAKIA

Appropriate measures to prevent risks are takeneidiately when signs of proliferation of
cyanobacteria and occurrence or suspect of healthrtls. About these measures also public is
informed. Appropriate regional office for publicdith must use appropriate media and technology

including Internet for active and rapid dissemioatof information to inform the publié.

CURRENT STATUS OF WATER QUALITY OF NATURAL SWIMMING POOLS IN
SLOVAKIA

During summer season 2010 was into water qualdgssnent included 77 natural sites. This
is bare ground area (gravels) and water reserV@R)( used by public for recreational purposes.
Regional office for public health allowed operat@il8 locations, which run organized recreation.
About partially organized recreation is possibleaik in some locations. Organization of such sites
is carried out by municipalities and operators arraunding beaches, treatment of surface water
and beach equipment if necessary were operateldeblydach itself. The frequency of water quality
monitoring was dependent on site and was aboutweeks. In case of operation of swimming
pools water quality monitoring was ensured by ofmeraRegional office for public health ensures
regular monitoring of natural pools with unorganizecreation which had the highest attendance
during season, eventually are included in the nooinigg of EC. Monitoring of minor recreation sites
with weekend recreation was due to financial pal#s#s of Regional office for public health only
about 1 to 2 times per season 8. During summeroee2810 were on natural swimming pools
collected a total of 531 water samples. There Haeen 7755 physical-chemical examinations,
microbiological and biological indicators of quglitn tab. 2 is a summary evaluation of summer
tourist season on Slovak natural pools in 2010.

Tab. 2. Evaluation of summer tourist season onddmatural pools in 2010 8

Samples Indicators
Ec| B 5 - = =
Region g g ;—: 3] 3 E 9 c% 5 'g-, 'g-, % =

X > o < o) o)

L Z L
Banskobystricky 82 31 37,8 1340 46 4 2 ho
Bratislavsky 120 59 49,17 1210 66 16 - b0
KoSicky 127 61 48,03 1979 90 14 19 b6
Nitriansky 37 36 97,3 651 87 3 il g3
PreSovsky 64| 18 28,18 1132 24 3 4 17
Trentiansky 32 16 50 507 27 B R 22
Trnavsky 49 13 26,53 649 15 - - 15
Zilinsky 20 7 35 292 9 E 2 1
Total 531 241 46,39 775pb 373 43 B0 300

Indicator limit value (LV) was exceeded in 241 séespand 373 variables, which is 45.39% of
total number of samples (compared to 2009, wheb438.were non-compliant samples. This is an
increase by about 7%). From the unsatisfactory obiotogical characteristics, intestinal
enterococci represented the largest number, leskeEshia coli (E. coli) and coliform bacteria
occasionally. In most cases repeated sampling reoedi the persistence of contamination and it
was a short-term contamination, which could becéfé by rainfall. The site on which they were
recorded problems also in the past with the ocoggeof cyanobacteria, also confirmed their
occurrences in 2010. At these sites is necessaP@1i to increase the frequency of monitoring,
although it was not always needed given to themlmer and, if necessary end of season to join a
bathing prohibition 8.

In next table, chosen limit values of water quatibncerning cyanobacteria are presented.
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Tab. 3. Chosen limit values of water quality indéza concerning cyanobacteria 7

. . - Monitoring
N. Indicator Symbol Unit Limit value frequency
1 Cyanobacteria with the ability to form a wate CB cells/ml 100 000
bloom Before season start
Chlorophyll and the dominance Cla I 50 and during bathing
of cyanobacteria in the plankton o season 1 x 14 days
3. | Transparency PR m 1,0

Pool operator ordered measures to eliminate, aeds ban, if bathing water quality unfit for
swimming or other defects were detected in opanatioresort. If unsatisfactory water quality was
found in natural bodies of water without an operatounicipalities on whose territory water area
was were awarded of obligation to designate tha boards about the unsuitability of bathing water
for health reasons. During summer tourist seasdrD 2@ere not recorded in most pools serious
deficiencies in quality of water that would endantfe health of bathers and vacationers. Most of
shortcomings identified by the measures imposedgldylic health authorities were immediately
removed by operators. Complaints about operatiorpudilic swimming pools were recorded
sporadically. By local doctors and specialist waot reported diseases that would be incurred in
direct connection with bathing or swimming poolsidg the season. In relation to season it can be
concluded that natural swimming pools (SP) unstabdather has affected mainly launch and
operation of season in second half of season. @oese reduction in traffic on the SP in recent
years is the reason for their lack of interest pgrators. According to reports of regional offioe f
public attendance on all SP decreases and focusesakends 8.

NECESSARY PRECAUTIONS WHEN SOLVING EUTROPHIED WATER AREA

Aquatic ecosystems affected by excessive input wafrients, particularly nitrogen and
phosphorus, causes problems. Existing techniques hat been in combat against eutrophication
and subsequent excessive growth of cyanobactdeatiees. It is necessary to constantly develop
new efficient and effective ways to minimize alrgadccurred eutrophication. Equally it is
important and necessary to eliminate or minimizéhter eutrophication of these waters.

Research institutes are trying to improve techrsguaethods and equipment and develop new
ways, which would become effective for the dispafatyanobacteria. Project Implementation and
modification of technology to reduce the occurrenge cyanobacteria in stagnant waters
implemented at the Technical University in Kosidena at extending existing technologies of
removal of cyanobacteria, which was successfulgdu® reduce eutrophication of stagnant water
on electrolysis-based methods at small water bodies modified and used for large bodies of
water. It focuses on further development and apptia of existing patented technology to improve
the quality of stagnant water and need to implertesttnology into practice. The base of solution is
to patent solution of the Industrial Property OdfiGazette) no. 282797/2002. Planned duration of
project activities is 30 months, starting from 2010

Aims of this project are:

- development and application of patented technofogymproving the EU environment for needs
of implementation into practice,

- modernization and streamlining of support for reskea development and improving the
infrastructure of higher education,

- increasing of economy competitiveness,

- reduction of regional disparities,

- hew innovative SMEs creation,

- hew jobs creation,

- improvement of educational process at universities.

Other specific objectives of project may include:
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- adaptation of existing facilities for revitalizatiof stagnant water,
- extend their use to large lakes,
- testing and verification of proposed technology,
- measuring water parameters before and after tregtme

Experimental equipment will be tested on lakes lie wicinity of Kosice. Disposal of
cyanobacteria will be conducted in following stages
- radical electrolytic action of depth electrodes,
- surface collection of cyanobacteria floated levels,
- installation of floatation with separate power slypp

These devices can be installed on long-term watdace. With photovoltaic cells are energy
self-sufficient and thereby reduce energy consumnpfrhese simple devices and their applicability
will have a positive impact on aquatic ecosystemanan health and improving the hygienic
condition of water bodies.

CONCLUSION

Minimizing the impacts of eutrophication of surfagaters is a complex problem not only in
Slovakia which solution is not easy, but it is resay to take steps that could contribute to
minimizing the impact of these water bodies. Ihéxessary to constantly develop new efficient and
effective methods for their disposal. Equally intpot is a need to build wastewater treatment
plants with increased removal of nutrients, expand reconstruct public sewerage systems, sludge
treatments, clean rain waters and building rainwegservoirs. Use friendly agricultural products,
not overfeed fish in ponds, and use eco-friendlggphate-free detergents and reduce emissions of
nitrogen emissions from car traffic 1.
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| NCREASING THE EFFICIENCY OF BUSINESS PROCESSES IN FURNITURE
COMPANY IN SLOVAKIA

Abstract: The paper deals about process management FMEAothedind its impact on
economic performance and the results of the orgéiniz Through process management and
FMEA method could be detected in organizationsal-productive cost which increases overall
costs of the organization without a positive effectcreating value and satisfying customer needs.

Key words: Process, quality management, costs, FMEA

INTRODUCTION

The term quality is still more and more used infessional practice and also in usual life
because it is becoming the criterion according hictvis decided about surviving or extinction of
companies. Area of quality is one of the substantiemponents in the company because without
quality goods and services, which firms offer omwhd offer, company cannot exist. Only
expressive increasing of quality can guaranteecffieiency of production and competitiveness of
the company.

All organizations and companies we can feel likgragate of processes which are create from
activities. The way how we can manage processesggmnization have impact of total efficiency of
organization. The inference of negative attitud@mifcess management can be increasing costs and
times of performance processes or decreasing gualiputs or not satisfied customer.

1. PROCESSES AND QUALITY MANAGEMENT

Process is a set of interrelated or affecting tttevides (Figure 1) to transform material and
information inputs (from internal or external supp) to the physical and information outputs
(products of the process for a customer) in certaintrolled conditions (of the regulators) for the
consumption of material , human and energy ressutbese are converted into outputs).

Regulators are inputs that define and regulatesainee time affecting the course of the process.
These include the use of methods, standards, plaestives and legislation also used for repeating
the identical or similar process

regulators

inpus ———>| PROCESS [|&— output

resources

Figure 1. Basic model of process [2]

2. INCREASING QUALITY AND EFFICIENCY OF COMPANY TRO UGH APPLICATION
PROCESS FMEA METHOD

An FMEA is a systematic method of identifying améyenting products and process problems
before they occur. FMEAs are focused on preventlatects, enhancing safety, and increasing
customer satisfaction. Ideally FMEAs are conduétethe product design or process development
stages although conducting FMEA on existing proslactd processes may also yield huge benefit.

8 Ing. Pavol Gejdos, PhD., Technical university irolen, Department of Business Economy, Masarykdy86D 53 Zvolen,
Slovakia, tel: 0042145 5206 49gjdosp@vsld.tuzvo.sk
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Preventing process and product problems beforedbeyr is the purpose of Failure Mode and
Effect Analysis or FMEAs. Used in both design andnmfacturing process, they substantially
reduce costs by identifying product and processravgments early in the development process
when relatively ease and inexpensive changes camdme. The result is robust process and
reduction or eliminations of the need for after-taet corrective action and late changes crisgs. [4

In addition to the basic nature of the precautignand prevention of errors is essential
objectives of FMEA can be expressed as follows:

« identification of critical components and potentisaknesses,

* early recognition and locate possible errors,

* estimates and quantification of risk,

* reduce development time, reduce development costsreduce the cost of removing errors,
reducing warranty and service costs,

« increasing the safety features and reliability mfducts,

* better compliance with the planned dates,

« efficient manufacturing,

* better service and others.

3. APPLICATION PROCESS FMEA METHOD INTO FURNITURE C OMPANY IN
SLOVAKIA

The subject of our analysis have become key busipexcesses. The first step when you want
to analyzed processes in a company you must mageofrarocesses. In the analysis we decided to
use a process FMEA, which was analyzed during thigeeprocess from sales through business
planning, production to packaging itself with thephtch of products to the customer. The map of
processes in furniture company illustrated therfiga

MANAGERIAL PROCESSES

Input companies management, sales, accounting

Output

Customers and
interested parties

MAIN PROCESSES
proposal for a manufacturing process, wood
processing, carpentry, packing, logistics

SYSTEMIC PROCESSES

SUPPORTING PROCESSES
purchase of materials, energy supply,
maintenance machines, Mechanical
workshop, catering, security

Figure 2. The map of processes in furniture company

After the determining of process map is the negp ghe evaluation of potential errors and
calculation of RPN . Table 1 shows example of #iisessment. RPN play an important part in the
choice of an action against failure modes. Theythreshold values in the evaluation of these
actions. After ranking the severity, occurrence detkctability the RPN can be easily calculated by
multiplying these three numbers: RPN =S x O x D

This has to be done for the entire process. Orisedhilone it is easy to determine the areas of
greatest concern. The failure modes that haveititeest RPN should be given the highest priority
for corrective action. This means it is not alwdie failure modes with the highest severity
numbers that should be treated first. There coeltebs severe failures, but which occur more often
and are less detectable.
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After these values are allocated, recommendedrectigth targets, responsibility and dates of
implementation are noted. These actions can inclgpecific inspection, testing or quality
procedures, redesign (such as selection of new eoemts), adding more redundancy and limiting
environmental stresses or operating range. Onceathiens have been implemented in the
design/process, the new RPN should be checkednfirm the improvements. These tests are often
put in graphs, for easy visualization. Wheneveesigh or a process changes, an FMEA should be

updated. [5]

Table 1 Example of assessment of potential errpSNbEA method [3]

Indicator wW | PV | PO RPN
Assembly components
Insufficient number of fasteners 716/ 7|7 7/ 5 6 5 5 5 8 8 9 9 9 316
Using the wrong fasteners on the product 717|877 3 3 4 3 3 7 7 8 O |8 168
Grinding
Late replacement sandpaper 6| 5| 7| 6| 6| 4 3 4 4 4 = 6 b b5 |5 120
Incorrect grit sandpaper chosen fortheprodu® | 6 | 7| 6| 6/ 3| 20 22 3 3 6 6 V¥ b6 |6 108
Packing
Not enough shrink-wrap 5|5/ 5/ 6|5 6/ 5 66 6§ 6 7T 6 6 b [6 180
Instability pallet cages for the package 6|7| 7| 6| 7 4 4 5 4 4 6 7 6 b |6 168
Expedition
Incorrect handling of packagesinavehicle | 3 | 3| 2| 2| 3| 6| 7 7 8 7 83 4 3 3 63
Fall package from forklift 6|5 5| 5/ 5 5 5 6 45 7 Y ¥ [ [7 175

After converting the risk priority number (RPN) wsest limit where it is necessary to proposed
corrective measures. The limit was set by FMEA tdéan®0 points. Table 2 illustrated proposed

corrective measures.

Table 2. Proposed corrective measures [3]

Causes of errors RPN  Kum. FA) Proposed corrective measures
Insufficient number of fasteners 315 7,880  Presttibumber of fasteners for the type of produc
Not enough shrink-wrap 180 12,38% Identificatiosp@nsible person for packaging
Fall package from forklift 175| 16,75% Training ftifkdriver, help load and unload packages
Using the wrong fasteners on the produc 168  20,9%%heck fasteners for output of manufacturing
Instability pallet cages for the package 168  25,15%trengthening of the main structure pallet cages
Inappropriate material humidity 15( 28,90% Inputenial control
Incorrect dimensional material properties 144 3%50Increasecj control of the dimensions of the matéial

each stage of production

Underestimating the field of working tools 120 386 | Regular inspection of work equipment
Misalignments width lumber 120 38,50% Checkingwhdth of the timber
Late replacement sandpaper 120 41,50% Regular onimgjtof the employee
E:ggﬂg%ﬁ%mﬁ:gg'sg d\IIJOc"thme of 112 | 44,30%| Daily update product reservations, itargrcontrol
Inappropriate material qualities 108 47,00% Endid@% control of the processing material
Incorrect grit sandpaper chosen for the 108 | 49.70% Written determination of grain sandpaper for theetyof
product ’ products
Application of insufficient quantity of glue 96| HD% gg;ct);ci)liggbond strength, the employee responsdle
Improper adjustment of milling and Check setting heads, checking the dimensions dirdte
planning heads 90 54,35% element
Incorrect setting slotting size 90 56,60% Recheaggroove dimensions
Failure to cut uniformity 90 | 58,85% More regularmitoring section
Improper adjustment tools 90| 61,10% Check settings
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CONCLUSION

Through process management and application of FMiethod can be achieved improving
the quality parameters of products and reducingl twist by the prevention of errors in company.
These are very important parameters for the dewabop of the organization. The high quality, low
price are customer's requirements, which limitsiédisfaction. Process Failure Mode and Effect
Analysis is very good solution to meet these custorquirements.
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THE EFFICIENCY OF PROCESSING THE LATERAL SAWN TIMBER OF PINE
ON ELEMENTS TO THE PRODUCTION OF THE GLUED OF BEAMS

Summary: The subject this paper is to determine the efficyeof production of the various
dimensions of semi-finished elements for the préidac of glued of beams. Given the
methodological assumptions has been made a repmtigenselection of raw logs, carried out
experimental of sawing, an assessment of techreabguitability of different grades sawn timber
and semi-finished elements and was determinedesifiy of production.

Key words: effectiveness, productivity, semi-finished elemergawn timber, volume of
products, market prices of products

INTRODUCTION

The growing market demand and requirements for wareducts has led engineers to obtain
such material, which meet the technological reaquéets of the elements of any size, thickness,
length and radius of curvature. This material ptbieebe glued wood. The most common use of the
glued of wood as joinery, and as construction timisructural components of glued laminated
timber can be shaped exactly the dimensions, widghires a design. The normative specification
of the properties of wood indicate that wood gltedhe strength properties at about twice higher
than the standards applicable to crude, a typicaldiconstruction.

The raw material used to manufacture semi-finispeaducts for bonding must meet the
highest standards of quality. The material mayb®tefects such as knots and rot or insect marks
on the pavement (Zenkteler M. 1996). The wood gshdalve a uniform system of annual growth
rings, fiber curl is acceptable only in a small wayay be the presence of congested and resin

° Department of Mechanical Wood Technology, Poznaivessity of Life Sciences, 60-627 Poznal. Wojska Polskiego
38/42, tel./fax (061) 8487437, kmtd@up.poznan.pl
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blisters. Of great importance is the density of waod, which should not be less than 350 Kg/m
These conditions are perfectly meets the pine.

The sawmill in Bielsko Pomorskie planned to exp#&adproduct range with a new product -
glued elements. Before the start of production wasided to analyze the efficiency of the
production based on experimental tests.

THE RESEARCH AND ANALYSIS

The subject this paper is to determine the produocéfficiency for the production of semi-
finished components glued subject to conditiony/gitimg at the ZPD "POLTAREX" in Bielsko
Pomorskie.

In order to determine the efficiency of productitime experimentally determined performance
of particular groups of semi-finished products, elging on their size, origin of logs (logs butt,
middle), and quality grade of lumber. The main taskore proceeding to carry out experimental
rubs a proper selection of research material. Téthodical assumption of was to determine such a
selection of raw material by which to obtain congide results for all forms and stages of wood
processing and at the same time meets the conditiéll representativeness of the various stages
of research. (Hruzik G.J., Gotycz W., Wieruszewdki2005). Given the above it was decided that
the basic form of output to examine the relatiopgifitechnological processing of raw materials to
sawn timber and semi-finished elements for productilued of beams are logs and sawn timber
obtained from them (Hruzik G. J. 1993).

Sawing experiments were performed on pine becdusdlie dominant species in the species
structure of raw material processed in a sawmiBigisko Pomorskie. The share of the amounts to
84,36 %.

For processing experimental were used 30 pine Bgkected two types of logs: butt (O) and
middle (S). Logs (O) and (S) are derived in turonirone long log. Were analyzed at 15 of logs
with the each group.

Downloaded for testing experimental material in foem of logs properly marked sawed
single.

As a result of sawing of butt logs obtained thedgesl material in the form of two balks and
the lateral sawn timber.

From the sawing 15 butts logs obtained 2,3%aiks and 0,5 frthe lateral sawn timber. As a
result of sawing of middle logs obtained the unedgeterial in the form of a balk and the lateral
sawn timber. From the sawing 15 middle logs obthihgl46 m balks and 1,149 #rthe lateral
sawn timber. As a result of sawing of individuag$o(butts and middle) received the materials in
the form of sawed unedged balks and the laterab&rmwhose measurements of thickness, width
and length allow a determination of material yield.

The following table 1 shows the average performaocelements of different dimensions
(length and width) depending on the origin: thesldmitts "O", middle "S" and the lumber quality
grade lll.

Figure 1 shows the average performance the elemagtfitsut defects with a width of 50 mm
and lengths of 250, 500, 1000, 1500 mm from latefalumber, extracted from butt logs "O",
middle logs $" and the lumber Ill quality grade.
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Table 1. Summary of performance of elements ofowsridimensions (length and width) depending
on the origin of timber sidewall.

Length Yield of elements [%)]
Ip [mm] Sawn timber ,0" | Sawn timber ,S"|  Sawn timhéi"
Width of elements J50 [mm]
250 98,1 91,1 91,6
500 96,7 85,4 84,4
1000 94,8 79,6 77,6
1500 92,8 76,7 67,0
Width of elements }70 [mm]
250 97,0 89,8 90,7
500 95,5 81,9 87,6
1000 94,2 77,4 78,4
1500 91,5 72,1 61,5
Width of elements j=100 [mm]
250 97,4 89,3 88,2
500 95,3 81,0 78,1
1000 92,1 77,7 50,0
1500 90,6 62,6 27,8
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Figure 1. Productivity Indicators of semi-finishel@ments with a width of 50 mm and various
lengths obtained from lateral sawn timber

Analyzing the average capacity of elements obtamegrocessing sawn timber from logs butt
and middle and lateral sawn timber Il quality ggadie can conclude:

» productivity of elements depends on the qualitydgraawn timber,

» the highest productivity of elements we can ged assult of processing logs butts, then logs the
middle, and worst of the processing sawn timbedityugrade 1ll, such as the processing of
sawn timber for the elements with a width of 50 mnd a length of 1500 mm of sawn timber
originating from logs butts yield is 92,8 %, savimkier from logs middle 76,7%, and lateral
sawn timber quality grade Ill 67,0 %,

» in all cases the processing of sawn timber latgoal can see a clear decrease in productivity
with increasing of elements their length. Achievghlest yield with the smallest elements of the
short width.

Taking into account the market prices of sawn timdrad glued beams, was found efficiency
indicators processing sawn timber for semi-finisheldments for gluing. The efficiency of

production of elements of various dimensions shawsaph (Fig. 2).
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Figure 2. The efficiency of production of semi-Ehied elements obtained from lateral sawn timber

Analyzing the results of the efficiency of prodactiof elements for further processing, we can
conclude that the most reasonable solution wouldobese lateral sawn timber IIl quality grade,
which is cheaper, and in periods of lower demandhe market the surplus can be used to
manufacture semi-finished elements. The effectisend production of elements with dimensions
of 25 x 100 x 500 mm with lateral sawn timber am@gfing from processing logs butt is 281,2 %,
from the middle logs 281,7 %, and sawn timber dquaprade 1l is 463,7 %. On the other hand, for
elements with dimensions of 25 x 100 x 1000 mmotiffe secondary processing of lateral sawn
timber coming from of butt logs processing is 271 280,4 % for middle logs, and lateral sawn
timber quality grade Il is 296,87 %.

SUMMARY

Summarize studies the efficiency of productiontfe semi-finished elements of lateral sawn
timber, we can say unequivocally that the mostegsrefl solution is the destiny for this sawn timber
quality grade lll. Use of lateral third grade satimber to produce semi-finished, enables us to
utilization lower-quality sawn, and produce thadhed item - glued beams.
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| MPLEMENTATION OF E -LEARNING IN TERMS OF EDUCATION AND ITS
POTENTIAL RISKS

Abstract: Project implementation and its risk consideringwadl as an appropriate response
to risk is the part of any complex activity. Prdjasanagement of implementation of e-learning in
terms of education requires a methodical approHcimcludes the definition of e-learning basic
concepts, evidence of its effectiveness, developmiefaculty requirements for implementation, as
well as possible risks during implementation. Blesdce-learning is preferred form in terms of
conditions of Faculty of Business Economics. laisnodern form of individual students training
which properly combine the attendance form to edieg form of study.

Key words: Project implementation, blended e-learning, risk

INTRODUCTION

The authors provide an introduction to e-learnmdptus on blended e-learning and its role in
economic education by defining the basic concéfiten it will be credited to the requirements of
the faculty for its development in the use of bletheé-learning in the educational process, without
forgetting the possible risks associated withritplementation and use.

The e-learning is mainly used by web interfacetfar study; the student has control over the
content, learning sequence, pace of learning. possible that e-learning is at least as effediive
traditional teaching under the guidance of teachet,not students see e-learning as a replacement
for the classic approach, but only as a supplenntaditional education, which is part of a
strategy for blended e-learning.

Blended e-learning uses a combination of tradifianathods of teaching process and web
interface for upgrading the knowledge and skillsha field. Faculty development towards the use
of this form of learning requires the creation aelelopment of infrastructure supporting e-
learning within education itself, to which requirathtching material, technical and technological
security. We do not forget to prepare teachers wate a major part of this form of teaching.
Blended e-learning support is based on the neenhaxfernization the teaching process and of
course the competitiveness of the faculty. The m&@vastructure includes a repository or digital
library, control access to e-learning materialsshtécal standardization and method for the
production of specialist materials. E-learning igamge of faculty research opportunities with
documenting study. Modernisation of the teachingcpss by using e-learning technology is a
revolution in the classical educational process ¢émables individual learning and enhances student
interaction in the learning process, thereby chamtfie role of the teacher himself.

Implementation of e-learning in teaching may aawttethe shift towards the application of
theory to solve practical problems.

BASIC TERMS

In this article, the authors examine the curreatust of implementation of blended e-learning
at the UoE in Bratislava, FOBE with seat in KoSicethe education of future managers and
economists. Below are defined the basic termsetigence of its effectiveness, the need for faculty
development for the purpose of implementing e-legrnWe can find many definitions of e-
learning, but no one of them is entirely apposkejSa [1,6] argues that “e-learning is the
application of information technology in the deyaieent, distribution and management education".
According to Stockley, “e-learning is educatiortraining provided by electronic means” [3,7]. The

19 RNDr. Zuzana Hajduova, PhD., Ing. DeniSari¢ekova, PhD., Ing. Marek AndrejkaviPhD., University of Economics in
Bratislava, Faculty of Business Economics in KagSicdajovského 13, 041 30 KoSice, Slovensko,
zuzana.hajduoval@gmail.com, denisa.duricekova@sykmarek.andrejkovic@gmail.com
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basis for the development of e-learning is distaedacation. “There are many more definitions,
therefore, e-learning is nothing other than a ckirthe way, which can connect students and give
them the opportunity to learn. Success is strongpendent on appropriate and effective
combination of attendance and distance forms dfunson, as well as the ability to use and
combine e-learning best and most easily availal@thads and approaches so that we can reach the
widest possible group of students, and yet not legght of their skills, capabilities and
requirements.”

The term e-learning has a wide range, and therefoder the term we can include all types of
education, which in any way use information and camication technologies.

BLENDED E-LEARNING IMPLEMENTATION

Implementation of e-learning is clearly motivatadthe many benefits which it offers. But this
form of education cannot completely replace thechiea in the learning process, and thus
completely eliminate or suppress other forms ofcatian.

Study materials for e-learning should be assessedrins of quality education, but also in
terms of quality electronic learning materials. Tehaluation should be specified in the following
interface evaluation: evaluation of knowledge akill sequirements of the learner, evaluation of
information sources, assessment of proposals émtrehic processing and evaluation use. Student
assessment is most important outcome of education.

For e-learning using it is very important that preg self-study materials for trainees were at a
high level, i.e. they must meet prescribed starglafd a case study we show the comparison of
results from tests for the course Mathematics e Talues of the tests were collected during two
years, 2009/2010 and 2010/2011. [1] These years ws@mpared due to the fact that during these
two years we changed the materials for study asddan practice in the academic year 2009/2010
we change texts to the demands of practice. Thetadf these changes was compared by statistical
methods. During the semester students wrote edghs.tThe test included main topics, which were
explained at the seminar, but trainees had to stmdlyprepared teaching materials to pass the test.
The maximum number of test points was 80. Graphd mamd 2 include the values of these tests.
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2010

=

m2
| m3.
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Graph 1. Test results in 2009/2010.
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2011
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Graph 2. Test results in 2010/2011

We test it on significance level = 0,05, if change of study material and its adagato
students requirements is statistical significane Wst the hypothesis about the equality of two
expected values:

Hoit =1,

Hyfw # 1,

» 14 - expected value of test results in academic y8ae/2010,

* [b- expected value of test results in academic y846/2011.
Calculated values of characteristics:

%, = 6832 s = 2,56
X, = 7058 s, = 2,04
As variance of both sets were unknown, we musteshypothesis of variance equality:
Hy,:07 =0;
H,:0? #0;
« test characteristics:
2 2 2
0 :iz :_'562 = 1575
s, 204
« critical field:
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where , SO the hypothesis about the equality ahwaes was not rejected on
significance level 5 %. The variances of basic aetssame;
* test characteristics (when we assume the equdlitgriances):
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« critical field:

‘to‘ > tlig (nl Ny - 2) =t0975(28) = 2048

2

|- 2675 > 2048

The test characteristic was in a critical field,ve® reject the hypothesis of equal mean values
of basic sets. Based on these results we conchatentodification of the learning materials for
teaching e-learning within the subject of Mather®ti. was justified. Since process improvement
is infinite, so in that work will continue.

RISK OF BLENDED E-LEARNING IMPLEMENTATION

Implementation of e-learning requires the creatibenabling environment, which requires not
only mastering the electronic processing of alchkéag materials, but also change the style and
philosophy of teaching and learning. In this forfl@arning it is required to change from an
instructive way to constructive learning, usingoimhation and communication technologies. Many
aspects should be taken into consideration durimggssing the teaching materials to effective
usage of human and financial resources in devejdbia content.

For developing the training materials it is neededsolve two basic tasks. The first task
includes the creation of a new teaching curricullmacause it is ineffective to repair the old
learning curriculum for new teaching process. tildt be based on a broader context, ranging from
labour market requirements through graduate profd#ow-on to other subjects studied, to the
student's skills and abilities. The second probisrthe actual processing of content in the most
appropriate electronic form. The PHF EU is in thegess of experimenting, seeking alternative
technologies, where a long-term development of fdwlty have built new facilities with the
necessary technologies as the basis for succeissfildmentation of blended e-learning in the
learning process.

Potential risks in the implementation and subsetjusa of blended e-learninig are shown in
the figure below.

TECHNOLO(_EL(EA;LJ Sclection and purchase of functionally inappropriate Frustrated investment A
sollware system, improper or no implementation :"'_: and consequent reduction
L in competitiveness
{ .
[ ADMINISTRATORIAL J Low skills and experience of amateur administralors : Achieve only a fraction
I in control software L of the possiblc outcomes )
METHODYCA_I__J Ameteurs do not have basic, as well as cxpert knowledge and :> ( Incorrectly exccuted
cxperience  of  c-learning  methodologies, terms and instruction through e-
parameters for diflerent types of study materials L learning )
EuMAN J Inexperience,  ignorance, incompetence,  inconsistency, ::> (Evasion and manipulatim\\
incompetence of information, achieving a
fraction of the study
results, ineffective study
matcrials

J/

Figure 1 The risk of implementation and using bkshé-learning

On the implementation of blended e-learning in ®ohPHF EU it should be seen as a project
that is the constraints by technology, administratmethodology and human resources. The project
is implemented in concrete terms of the applic#éddeéslation, the business culture and other factors
From the perspective of new learning materialsemgmises should define the required skills and
knowledge graduates PHF EU, which requires in act
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CONCLUSION

For the implementation of blended e-learning imgiof PHF EU should be seen as a project
that is the constraints: technology, administragtiomethodological and human. The project is
implemented in concrete terms of the applicabléslation, the business culture and other factors.
From the perspective of new learning materialsemgmises should define the required skills and
knowledge graduates PHF EU, which requires in pract

Information and communication technologies open dawensions of education at all levels.
That the faculty will continue on creation the miatis for blended e-learning, it will differ from
those using the traditional approach to educatiatulty must be aware of this difference and
should make reasonable efforts to create new clari€xploiting new technologies in the learning
process becomes a competitive advantage and affeisiderable scope for better education and
graduates preparation for practice.
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Marta Kucerova, Iveta Paulova

SIX SIGMA THAN METHOD PROCESSES IMPROVEMENT OF WOOD
COMPANIES

Abstract: Six Sigma is a business strategy that enables Itherganizations include wood
companies to dramatically improve their level thlgbuplanning and monitoring of everyday
business activities.

The basis of Six Sigma is a detailed knowledge ust@mers’ needs, the disciplined use of
facts and objective data, statistical analysis ematinuous efforts to optimize business processes.
The main emphasis is on improving of all processs$ human activities, because the quality of
processes is a key pillar of the Six Sigma methaglpl The active participation of management is
necessary for implementing this methodology, asomahanges are not possible without the
participation of top managers. Management haseaterthe opportunities for improvement, support
and motivate staff in order to best satisfy thet@uer. Focusing on customers, processes and staff
makes from Six Sigma the way of building and depilg a new corporate culture and it provides
wood organizations with a tool to maintain competitadvantage in a constantly changing market
environment.

Key words: Six sigma, customer’s satisfaction, efficiency gasing, quality improvement,
process approach

1. INTRODUCTION

One of the ways in which today renowned world conigmachieve the top performance is the
application of the Six Sigma strategy principledsithe flexible system of achieving, maintaining
and maximizing business success of organizatioa.bEsis of Six Sigma is a detailed knowledge of
customers’ needs, the disciplined use of facts @bjdctive data, statistical analysis and constant
effort to optimize business processes. Potentiakfits of the method are equally important in
companies providing services as well as in manufaw plants The main emphasis is on
improving all processes and human activities. ttasenough just to be good in every day activities
that affect the perception of business customer.effart to best meet the customer need is the
necessity and the source of competitive advant8ge Sigma begins with assessing of its own
performance at the customer. For example, if aronapt indicator of performance for customers
does not achieve the values defined by the custamisr the impulse for improvement. The
methodology of improving applied by the Six Signi@ategy is based on a thorough understanding
of customers’ requirements and expectations. I$ pseven tools to eliminate defects especially in
processes aimed to meet customers’ requirementauskFg on customers, processes and staff
makes from Six Sigma the way of building and depilg a new corporate culture and provides for
organizations a tool to maintain competitive adaget in a constantly changing market
environment.

2. SIX SIGMA AS AN ENTERPRISE STRATEGY

Six Sigma is a business strategy that enables rinizations to improve dramatically their
level via planning and monitoring everyday businastvities. This makes it possible to minimize
the occurrence of disagreements and reduce neexbedirces and to increase the customers’
satisfaction, because Six Sigma is focused primasit the prevention of disagreements, the
shortening of continuous period of production aastsavings.

Its application is strict, focused and highly effee implementation of reliable principles and
methods of quality management. Six Sigma strategiesfocused on problem solving based on

11 Marta Kuerova, Iveta Paulova, MTF STU Bratislava, SlovaKaulinska 16, 917 24 Trnava, marta.kucerova@sskha.
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disciplined data collection and their statisticablysis to precisely determine the sources of srror
and ways to remove them. Quality improvement ptsjeshould be selected on the basis of
feedback from customers and potential cost savif@ge of the basic principles of Six Sigma
methodology is the active participation of managetie implementing this program, but also the
participation in its further course, because bigndes are not possible without the participation of
top managers. Unlike other approaches to improgesttategy of Six Sigma is now characterized
by the involvement of top management and that dsigblished "top down“. The management of
plant has to create the opportunities for improvetnencourage and motivate employees, create the
environment aimed to use skills and knowledge afkers in order to best satisfy the customer.
Basic principles of Six Sigma strategies are:

» focus on customers,

» focus on processes,

» focus on staff,

* proactive management,

* management and improvement based on data, infammaxtd knowledge,

e organization to support Six Sigma,

» perfection as a long term goal

Quality of processes is one of the most importaltrp of Six Sigma methodology. More
efficient processes are directly reflected in aarall improvement in running the company. Process
control is therefore one of the most importantaiigis. The role of corporate management strategy
of Six Sigma is the improvement of business prazgsshe reducing of failure products and
improving of manufacturing processes, but also nenagerial, administrative and transaction
processes. This strategy can be applied at diffel@rels of organization. The length of its
implementation depends on the level, it may takerss weeks (at the processes level) but also
several years (at the level of the whole orgarimgtiThe main purpose of the program realization
is finding ever new ways and opportunities for ammbusly improving the observed processes.

Difference of Six Sigma strategy from other systeansl improvement philosophies can be
expressed in the following paragraphs:

» above all it commits top management team, not tirdyworkers of quality and specialists,

» to deal with correctly identified projects it adlates extra capacity and the necessary resources,

» experts and specialists receive and immediateln eluring practice they apply the knowledge
gained from the training program specifically éfithed,

» Six Sigma does not realize big projects aimedgmbocesses, but gradually and systematically
eliminates losses and causes of major problemsehidd the sub-processes or sub-sub-
processes, or in individual activities of processes

it builds statistics throughout the life of the quemy as the backbone of all events,

» during dealing with projects it uses only thoseatxaols and methods which lead quickly to the
goal and are maximum effective,

* requires careful analysis of the results and makesimum use of knowledge gained by
measuring, during realization of projects improvemi focuses on evaluation of direct and
measurable economic benefits to business results.

3. SIX SIGMA THAN METHOD PROCESSES IMPROVEMENT OF W OOD COMPANIES

Six Sigma is understood as comprehensive, uniforrethadology for improving
manufacturing and non-manufacturing processessds wwn solving capacities of enterprise and
the organization (wood companies) of Six Sigma papy requires that for the solution of
improvement projects have been allocated sufficieaburces - especially resources in the form of
specially trained investigators working on the pojfull-time and part-time. For each project on
improving is created the research team which ergjaggditional staff. Management and
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improvement is based on data, information and kadge. For realization Six Sigma methodology
are significant the following characteristics.
= Processes and activities are improved by solvidgidual projects. The selection of projects is
the responsibility of a team of mentors made ufpfbusiness managers. Each project has pre-
set goals and quantified the expected benefitartiral and non-financial).
= The project is assigned to a specially trained stigator, who controls the processes and Six
Sigma tools and whose main job is solving projdectgestigator creates the research team of the
project.
= The project solving is continuously recorded intandard form and the investigators regularly
present the interim results of the mentors’ team.
= Each mentor is responsible for managing severajegroinvestigators. Supervises the
compliance of standard procedures and Six Sigmks taod helps the solvers to implement
organizational changes and overcome any obstacles.
= During the project solving a standard procedurBMfAIC (Define -Measure-Analyze-Improve-
Control) steps is used. It helps to monitor thegpess of the project, unify the work of various
investigators in the business, to choose the tals for the stated phase of project solving, but
especially it provides a unified language of comivation for all involved.
At individual steps of the standard DMAIC procdss &ctivities listed below are carried out.
Defining - at this stage should be set out the main goisproving activities. This step
begins by defining who the customers are and wiet tvant. The key outcomes for the customer
(the characteristics of a product or services) @geéined and also is defined how the process
provides them. Then there are input factors thattreignificantly influence these outcomes.
Measurement - includes investigation of measurement types ten lasis of key indicators
classification. The system of measurement is aedlythe possibilities of measurement errors
occurrence, the types of collected data and metbbtieir evaluation are stated. The frequency of
disagreement occurrence and character of proctssesffect the incidence of disagreement has to
be stated. The data collection process will begaac
Analysis — takes place after collecting data in order tovkrihe principles of the process,
interdependencies between inputs and outputs. i€abproblems are transferred to the statistical
problems and using statistical methods and to@ptmcipal causes of the problem are identified.
Improvement - involves a procedure known as Design for Six Sigimga, which the
analyzed process is re-designed and modified tabieeto achieve the quality level of Six Sigma.
After removal of the causes of the problem is mesbsuby the changes brought about
improvements. At this stage, there is decided wdrethe modifications made have brought no
improvement, or other interventions to be impleradnn the process
Control- by ongoing processes monitoring is demonstratetl ttiex problems are not jet
occurring. This last step is the important feafr&ix Sigma, which seeks to prevent problems by
the early detection of them in the phase of keytspnonitoring.
By Six Sigma strategy application in a businesgtra can be achieved significant benefits in
the following areas:
* retain of existing customers,
* growth in market share,
* shortening the response time requirements,
« shortening the time of delivery of products ardvies,
* shortening the duration of administrative proessand pre-production stages,
« improving the quality of products and services,
* reducing costs,
* increasing productivity,
» and many other benefits, resulting in increasihgnterprise value, improving its market position
and so forth.
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Under the grant task VEGA we have carried out &eum Slovak companies, which included
a research into the level of cognition, possiblyagplication of Six sigma strategy. The companies
included wood processing companies and their Higiors. It was found out from the surveyed
wood processing companies, that the six sigmaesgfyavas known by 80% and was aplied only by
5% of the companies. Furthermore, it was foundtbat 64% of the companies were intersted in
implementation of the six sigma strategy. The nmesgfative aspect of the implementation are heavy
demands on financial, time and personal resources.

The positive is that 56% of the surveyed wood pseitgy companies apply statistical
regulation and 38% use method of capability of pssc

From the above is obvious, that wood processingpeaties are interested in implementation
of six sigma in improving production process, mamfythem are using methods of statistic
management and therefore are ready for six signthate

CONCLUSION

In connection with the Six Sigma philosophy candbated that this is actually a strategy
typical for all successful businesses with a higtus on quality where the customer is in the centre
of interest, profit is the result of error-free gustion and error-free processes and employees have
a keen interest in the success of the enterprisest Mispects of this process improvement
methodology is not so new. Implementation of thacept does not mean to use new tools, but
attempts to combine the best tools of quality manzent and strong project management
application.
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ADHESIVES IN THE PRODUCTION OF LIGHTWEIGHT PANELS IN
WOODWORKING INDUSTRY

Abstract: Chosen aspects from the important role of adlessivthe production of lightweight
panels was presented. Components of lightweightelpaand particular adhesives basis on
poly(vinylacetate)-PVAC, polyurethane (PUR) prepogr, and reactive hot melt (HM) used in
production and their characteristic was descrilbed.the production of lightweight panels are used
a various adhesives such as PVAC dispersion, ptediased on PUR prepolymers, and particular
reactive PUR HM systems. Kind of adhesives infleshapon the properties of obtain joints im
lightweight panels and their functionality and #iah Comparison of various methods of
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lightweight panels production. Given some econoasipects of production of lightweight panels,
using various adhesives and methods of their agujic.
Key words: lightweight panel, adhesive, technology, econoasigect

1.INTRODUCTION

For many years, both in the furniture industry dmildings are used various types of wood
products, especially wood-based panels. In addittoadequate strength properties, requirements
for low emissions is expected that in the nearriutregulations will apply, according to which the
weight of the elements of furnishing packages idéehfor self-assembly can not exceed 15 kg [8,
9]. Therefore, from the last decade, it can obs#meedevelopment of the production of lightweight
panels. Currently, the biggest challenge is theoigeameless lightweight boards. The commitment
to reduce the weight that makes their developmgribwards increasingly thinner of upper and
lower layers. Carried out numerous works to repltme traditional honeycomb with plastics or
composites at progressively smaller density. Inn@&y, assume an “igeL association’, whose
purpose is the promotion and implementation oftlighight panels in the woodworking industry

[2].

Due to the large various and properties of joinedemals is recommended to use dispersion
adhesives based on the following polymer systemly(yinylacetate)-PVAC, polyurethane (PUR)
prepolymer, and reactive hot melt (HM) adhesives.

The aim of this article was to present some aspdcéslhesives problem in the production of
lightweight panels in the woodworking industry.

2. COMPONENTS OF LIGHTWEIGHT PANELS

Lightweight panels are isotropic or anisotropic en@ls, whose density is lower than the
density of particular materials used for their proiibn, or where the density of the structure &f th
raw materials used specifically for the mono- atifgictional strength training without increasing
the density. In Table 1 comparison of density afouss panels used in woodworking industry with
the classification on traditional, lightweight, eadightweight and ultra leight-weight was presente
[17, 18].

A typical lightweight panels consists of two facéngade of hard, strong and rigid materials,
glued together with a filling material or a multier agent, usually of lower density. The idea of
panels produced from the inner cardboard inservelsknown and used for last decade in a number
of technical solutions [1, 7].

Facings can be made from materials such as alslkafidvood-based panels, plastic panels, or
sheet metal, depending on the method of surfadehfilg. Fillings are made from lightweight
materials, not characterized by high strength nedtesuch as molded paper respectively, low-
density wood, veneers, cork, fiberboard or lightqus plastic (polystyrene or polyurethane foams).
As a cheap and good filling for a long time areduse various constructions of paper soaked
cardboard glued together with synthetic resinsotinfa so-called honeycomb or sinusoid curves.
Selection of a suitable material for the manufaztaf honeycomb determines the resistance to
shear, strengthens the linings wall and outer lpeovides stiffness [7].

The frame can be made of wood, particleboard, MBBF, OSB or other wood-based
materials. They are designed to connect panelsatiitr construction elements of paper cartridges
and protection against environmental influences.

Due to the large variety of possible joining of evéls requires the use of suitable adhesives
and gluing technology.
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Table 1. Comparison of density of various boarasiuis woodworking industry [1,17]

Kind of board Density [kg/r Classification
HDF > 880
HD - FPY 780 — 800
'\K/IFD F 288 — ;28 traditional ("heavy")
FPY 575-735
BU 680
ST/STAE 450 — 650
OKU 460 lightweight
FI/TA 450
EEI;CEI ggg extra-lightweight
KAPA 150 — 350
BAL 160 — 250 ultra-lightweight
SWAP 110

3. ADHESIVES FOR PRODUCTION OF LEIGHTWEIGHT PANELS

For the production of lightweight panels are usedew adhesives, such as PVAC dispersion,
products based on PUR prepolymers, and reactive IRMRystems [8, 15, 16]. Choosing the right
of the binders depends on the combination of nalgesed (e.g. HDF, combined with a paper
honeycomb structure, aluminum plates with alumimplaster, laminates with PUR foam) adhesives
application methods (usually rollers or nozzlesy the destination of manufactured elements.

In technologies of panels edgebanding, adhesives aadominant role too. A wide range of
HM adhesives for the furniture industry, providesiamber of requirements for application and
performance properties of obtain glue lines. Thegyresent an interesting proposal to perform many
assembly operations. Characterized by variougyutifpen assembly time (UOAT), which primarily
depend on the used in their manufacture thermaplpstymers. The time can be adjusted within
certain limits, such as by increasing the tempeeatdi use, heating of surfaces of glued elements.
Currently, in addition to ethylvinylacetate copolgra (EVA), which is achieved through flexible
glue lines at low temperatures for the manufactofeadhesives are also used thermoplastic
polymers applied in HM adhesives (APAO, PA, PPctiga PUR or POR HM systems). Obtained
glue lines from APAO HM adhesives and reactive exyst, exhibit significantly higher thermal
resistance, which exceeds 120°C [13, 14]. In T&bompared the basic properties of PUR HM
adhesives used in the production of lightweightgban

Table 2. Basic properties of chosen PUR HM readciiiieesives used in the production of
leightweight panels [10]

Properties Kind of Jowatherm Reaktant adhesive
601.70 601.88 | 601.90
Apparent viscosity [mPg| (at 120°C) 8 000 10 000
Reactivity low high
Open assembly time [min] 15 2-3 5-7
Initial strength low high medium

Gluing in production system of lightweight panedsaichieved with specially designed rather
complication,full authomatic equippment with adslsare argon or nitrogen gases in melting
processes of this HM adhesives. The PUR HM is #mplied remains as a edges at the honeycomb
walls. This increases the bonding area and thexdfar strength of glue lines.

Advantages of this system:

» economical consumption of the adhesives
» larger bonding surfaces, due to bulge formation



% Intercathedra 27/1, 2011 35

« even application to the honey comb, no leaking thto cells, optimal adhesives application as
excess spread is avoided

 crosslinking reaction without foaming

» higher bond strength and better surface relaxation

» less cleaning and contamination

» higher tack to various materials

» high initial strength, faster processing [4, 5,.10]

Price of PUR HM adhesives is very high, but amowiftapplying of this adhesives are very
low: on the comb within the range 25-30 g/m2, amdtlee deck or frame 80-100 g/m2 . Order
volume declines lead to lower of the strength [12].

If it remains at the old technique of semi-continsig@roduction with the use of prefabricated
frames and PVAC or urea-formaldehyde (UF) adhesivabhe short-cycle presses, or one decides
for a modern continuous manufacturing using PURrhelt adhesives [12]. Pressing of the board
elements is done via press calendars or rollerspeesifter pressing, the boards can be stacked
immediately in the appropriate stacking systems.

Another group of binding agents, that can be usedhie production of lightweight boards are
PVAC dispersion adhesives. Appropriate modificadiarf these adhesives (e.g. EPlI — Emulsion
Polymer Isocyanate), make it possible to give tlrenumber of special characteristics, in terms of
both application characteristics and performancgleé lines. Their advantage is the possibility of
cold gluing, so you are limited by costs relatedetectricity energy. Technological process of
bonding can be done in an automated productionfbndightweight panels [11]. Burkle Comp.
proposed technology, in which the longitudinal exigéelements are provided in the stiles and top
are closed by pressing the thickly-layered edgesTl8is type of production is particularly suitable
for the performance of semi-finished for furtheogessing. In this method may be used waterborne
adhesives (EPI, PVAC, UF), which is a measurablaathge. In Table 3 various methods of
lightweight panels were presented.

Table 3. Comparison of various methods of lightwéjganels production [6]

Kind of board panels
Specification Ladderboard- . Multiple
Frameless panels Board on frame multiple board on Stileboard )
stileboard
frame

Kind of typical
adhesive PUR, UF PUR, PVAC, UF EPI, PVAC, UF
Grade of automatiorn low or high low up to middle \ ghhi
Panel length [mm] various 2800 — 6400
Panel width [mm] up to 2800 up to 1400

depending on line .
Capacity [n¥/h] design and properties 1%%p_r%)80 750”r(]ie§:§id'nn)g on up to 1750

of the adhesive 9
depending on line
. design and kind and approx. 6000 (depending on
Capacity [nf/turn] properties of the 800 - 1600 line design) up to 13500
adhesives
Designated small capacity or mass S“."a” up to middle-size up to .
: middle size . mass production

customers production production mass production

4. ECONOMIC ASPECTS

The use of lightweight panels for furniture prodoictis an alternative solution for the furniture
industry and has many benefits. Obtained boardsoimparison to conventional wood-based
materials, let reduce the weight of the construtighile maintaining full functionality and utylity
properties. Due to the weight lower by 65-70% aebiesignificant cost savings also in between
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operating transport and to customer. It shouldrbphasized high performance of applied materials.
Practically each waste can be used to strips ockblan the production of various types of

lightweight panels. In addition to the achieved @a@avings, binding agents and energy savings,
which is the result of changes in the type of matef filling boards. This has a direct impact on

the price of the product [7]. Material costs reprasabout 50% of the total production cost of

furniture, so the lightweight panels offer a charfoe cost reduction, thereby increasing the

profitability of production. In Table 4 costs ofqgatuction of lightweight panels by using various

adhesives and methods of application was pres¢éited

Table 4. Costs of production of lightweight pangsusing different adhesives and methods of
application [6]

Comparison of costs Kind of adhesive/method of iappbn
EPlroller | PVACIroller | PUR/rollerf  PUR/nozzle]  UHleo
top-layers top-
Application onto top-layers, full size or core, layers,
strings only | full size
Typical amount of application [gfhper side 120 \ 80 40 120
Size of panel [mm] 800 x 600
Surface of panel [ 0.48
Total amount of application [g/pcs] 115.2 76.8| 384 115.2
Price of adhesive [€/kg] approx. 3.50 1.00 7.00 00.5
Price of adhesive [€/pcs] approx. 0.403 0.115 0.538 0.269 0.058
Approx. costs for 1000 fipanel production [€] 840 240 1120 560 120

Obtained panels are also characterized by veryclomtent of formaldehyde emission, so are
environmentally friendly products. After graduatiofjthe life time in a very easy way boards can
be recycled, give a raw material for productiombo§uettes or used as an another source of energy.

5. RECAPITULATION

The use of lightweight panels for furniture andldnig elements production is an alternative
solution for the woodworking industry and has mamnefits. Obtained boards in comparison to
conventional wood-based materials, let reduce thight of the construction, while maintaining full
functionality and utylity properties. Due to theiglet lower by 65-70% achieved significant cost
savings also in between operating transport antlsbomer. Material costs are about 50% of the
total production cost of furniture, so the lightglei panels offer a chance for cost reduction, there
increasing the profitability of production.

For the production of lightweight panels are usediamious adhesives such as PVAC
dispersion, products based on PUR prepolymerspartttular reactive PUR HM systems. Kind of
adhesives influenced upon the properties of objaints im lightweight panels and their
functionality and stability.
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PRIMARY ENERGY CONSUMPTION AND ENERGY SAVING IN POLAND
AND THE EUROPEAN UNION

Abstract: Primary energy consumption in Poland, EuropeaiotJand word-wide has been
presented. Energy sources as well as export-inyadaince of fossil fuels of selected countries have
been correlated. The study allows to state thatggreources situation, availability of resourced an
vital investments require an intensive developnwntuclear energy sector and renewable energy
sources in Poland.
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INTRODUCTION
There are main premises of energy saving and ggnif increase in interest in renewable
energy:
- EU Directive from April 2006 which requires 9%vsag on an average domestic annual energy
consumption.
- energy saving obligation which will be imposedashunits of public sector of 25Gnor larger.
- forecast provided to European Commission by R@isonomy estimates that by 2020 Poland has
to reach 15% share of renewable energy in natiemalgy balance.
- growth in energy consumption in Poland which B3@ will increase by 54%.
When forecasting energy consumption there is adgokule” which states that 1% increase in
GDP means 0,7% growth in electric energy demand? @G@rease in Poland is crucial as it is the
biggest civilization potential of our country aratfor of growth of population prosperity.

PRIMARY ENERGY SOURCES AND THEIR CONSUMPTION
The structure of current primary energy consumpiioRoland and the EU as well as world-
wide is presented in picture 1.

RENEVABLE ENERGIES | | RENEWABLE ENERGIES
% 7% RENEWABLE ENERGIES
[ B 13%
NATURAL GAS -
e NUCLEAR POWER UCLEAR POWER
13% 149% P
OIL e
v NATURAL GAS 60 NATURAL GAS
17% 21%
years
BROWN COAL
12% OIL
- ?41;; 35%
HARD COAL vears
48%
COAL 120 CoAL
18% years ’
POLAND EUROPEAN UNION WORLD-WIDE

Picture 1. Primary energy consumption in Polandpfgeian Union and world-wide in 2010
and the main energy sources

source: own elaboration — data: Central Statisti€ffice, EUROSTAT, Energy Regulatory Office

In Poland the largest share of primary energy sgunamely 60% of it comes from coal,
divided into 48% from hard coal and 12% of lignitethe EU coal constitutes only 18% of primary
energy and the largest energy source that is 44%bvehich in Poland accounts for 21% of primary
energy. In world-wide consumption oil also holddaamineering position - 35%, and coal makes up
24%. The third energy sources is gas: 21% word-wibi&%o in the EU and 13% in Poland. Nuclear
energy — the fourth source of energy in the EU aot®for 14% of total energy balance, 7% world-
wide and in Poland it does not exist. The consimacbf nuclear energy plant iiarnowiec was
terminated following the accident in nuclear poywkmt in Czarnobyl in Ukraine which took place
on the 28 of April 1986. The remaining sources among theneveables (RES— renewable energy
sources) — account for 13% of all energy sourceddweide, 7% in the EU and 6% in Poland.
Therefore the situation in our country in this spdoes not differ much from RES consumption in
the European Union.
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In the EU oil is the main energy source in: Malfaig country does not use any other energy
sources), Cyprus, Luxemburg, Ireland and Portugal.

Poland together with Estonia, Czech Republic anldj@ia is one of the countries which rely
mainly on solid fossil fuels (hard coal and lighit€&as as the main energy source is used by
Holland, Great Britain, Italy and Hungary. Fran&yeden and Lithuania rely mainly on nuclear
energy yet in Sweden renewables among them hydtar and geothermal resources are equally
import similarly to Latvia, Austria and Finland. éarding to Eurostat data between 2000 and 2010
in all EU countries there has been a significaotéase in the importance of renewable energy
sources. The largest RES consumption took placBenmark (from 8% of total gross energy
consumption in 1999 to 17% in 2009), Sweden, Geynaand Portugal. In Poland increase from 4%
up to almost 7% was also noted.

Between 1999 and 2009 the share of renewables gt in 27 countries of the European
Union embraced by Eurostat data doubled. Curreibtmounts to over 9%. The main energy
source in the EU however is oil and its by-prodydi%), while nuclear power remains stable (
14%).

Climate and energy package mandatory for Europeaariand ambitious forcing of limiting
emissions and intensive investment in RES signifigancrease the cost of economic activities and
costs related to energy consumed by individual élboisls. For example costs of generating electric
energy in the EU are 20% higher than the same daodtee USA and 200% higher than in China.
High energy prices drastically decrease competitigs of European economies. Gradual transfer of
enterprises dependant on emissions to those regfdhe world where strict ecological norms have
not been enforced, escape from costs of &M other greenhouse effect gases takes placevéallo
by translocation of work places which results imutishing inhabitants prosperity.

Table 1. Dependence of selected EU countries fropoit of basic energy sources (coal, oil and
gas) and the balance of energy sources

Balance of import and export of the energy sou(ees
SN Country Total Coal Oil Gas
1. Italy 84,0 97,7 82,9 80,3
2. Spain 76,4 63,4 99,6 99,1
3. Austria 69,8 83,8 93,5 78,7
4. Slovakia 64,6 79,9 90,6 96,8
5. Germany 61,1 29,1 98,0 78,8
6. Hungary 61,1 26,8 71,0 83,6
7. Latvia 58,7 93,7 1015 104,4
8. France 50,5 86,0 99,4 95,5
9. Lithuania 45,3 98,9 89,5 100,0
10. | Sweden 42,9 92,7 106,3 100,0
11. | Estonia 27,4 6,8 73,7 100,0
12. Czech Republic 24,9 -174 95,8 98,2
13. | Poland 14,3 -23,0 96,5 66,6
14. | Great Britain -5,9 52,2 -33,2 -8,2
15. | Denmark -31,7 98,3 -98,0 -55,7

source: own elaboration — data: Central StatistiGffice, OECD, EUROSTAT

IMPORT OF ENERGY SOURCES

Wider RES consumption will allow Poland not onlyreduce gas emission but also free our
country from the dependence on price fluctuatiohsomventional fuels limiting dependence from
highly captive market being the source of imporenérgy sources (oil and gas from Russia). Table
1 presents the dependence of selected countried) dfom the import of basic energy sources that
is: coal, oil and gas. Total balance of energy sesiwvas shown, too. Poland is coal exporter (23%)
and importer of oil (96,5%) as well as gas (66,6%)mulative prevalence of import of energy
sources over export in Poland amounts to 14,3%.
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In table 1 relation of net import to consumptiorddavel of stock was calculated. The ratio
over 100% means changes in stock (complement defigiin stock level). Negative ratio informs
that export of resources by a given country excaagsrt.

The biggest importer of energy sources among thselécted EU countries in table 1 is Italy
(84%), and the biggest exporter is Denmark (31, Bpart from our country among coal exporters
there is also: Czech Republic (17,4%). Apart froenBiark among net exporters there is also Great
Britain (5,9%).

ENERGY SOURCES

In picture 1 the sizes of world-wide energy sourbase been marked. So far known and
technology-wise accessible for exploitation souradlk suffice for 120 years in case of coal, 40
years in case of oil and 60 years in case of gas.

However, there is a continuous exploration of newrses (for example recently discovered
Shtokman field in Barents Sea, Snohvit field in Aretic Ocean) and new forms of energy sources
(for example shale gas in the USA and in Polandasaot exploited and used on a larger scale due
to non-availability or unprofitability of its expit@tion. Also new exploitation technologies appear
and gradually, sometimes rapidly growing energggwiincrease the profitability of, not so far used
on industrial scale, due to the costs of obtainprgcesses of their obtaining exploitation
technologies. In table 2 recognized resources,allsas consumption of the main energy sources in
Poland have been presented.

Annual lignite output in our country may increase2®20 by almost 50%. Assigned for future
exploitation, deposits of that resource based igniea are the largest in Europe. Investment cost is
very high - it is estimated to be worth 24 billi&h.N. Lignite in Legnica deposit has a very good
calorific value - 20% higher than in almost expdditdeposits in Betchatow.

Table 2. Recognized resources and consumptioreaftin energy sources in Poland

Deposits in Poland
. Yearly
Raw mine Resources Consumption Yield
Natural gas 95,5 mid m3 14,5 mid m3 4,3 mld m3
Oil 15,5 min ton 17 min ton 0,6 min ton
Brown coal 4,13 mld ton* 0,060 mid ton 0,060 mld to
Hard coal 75,8 mld ton* 0,078 mid ton 0,104 mid ton
* geological resources

source: own elaboration — data: Central Statisti€ffice, Energy Regulatory Office

CONCLUSIONS

Poland is a net importer of energy fossil fuels.eposits constitute of hard coal and lignite
which Poland exports overseas. Energy productisedyan coal significantly pollutes environment.
All gas emissions are excessive — including culyetibsely monitored C®and other greenhouse
gases for example NOSQ,, methane etc. It causes an increasing financiadlésu for Polish
economy in a form of fees and fines which haveedgahid due to emissions levels exceeding those
acceptable by EU and domestic regulations.

Costs of environment usage constitute yet anottgarnaent for an intensive development of
both nuclear energy and renewable energy sources.
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Elzbieta Mikotajczak*
FACTORS CONDITIONING PRICES OF SAWMILL BY -PRODUCTS

Abstract: During the research various factors conditionimgdfanges in prices of sawmill by-products:
price of sawmill raw material, seasonality of dethand supply, inflation, euro rate as well as gértimate
and economic situation in industry. Also the fddalish accession to the European Union has bken into
consideration and the implementation of rules aoitg the production of renewable energy forcingpon
energy sector the obligation for co-firing biomadth other fuels.

Key words: Wooden by-productgrices of wooden residyéactors conditioning changes in prices

INTRODUCTION

To make the analysis more comprehensible in figueserage prices of sawmill by-products
in individual quarters of the period between 200@ 2010 were presented. Price curves of five
types of wooden residue show substantial simigitvhat is further backed up by the data on the
trend line. Only bark prices looked differently amgre not characterized by such significant
changeability in the period under analysis.
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Fig. 1. Average prices of sawmill by-products idiidual quarters of years from 2000 till 2010

source: own elaboration
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CHANGES IN THE PRICES OF WOODEN MATERIALS

Comparison of prices of wooden by-products and ¢imbaterial in the analyzed period shows
some relation. Initially, the increase in timbeicps (Fig 2) did not have any impact on the prigfes
wooden “residue” which between 2000 and 2002 wemdetestimated by-product and very often
even a cumbersome burden (bark, sawdust). Actukl ¢d competition on the market of post
production by-products in the middle of 2000 ledthe situation where the producers of wood-
based panels forced on their suppliers very unaia& prices. It concerned especially chips but
also sawdust as well as wings and edgings. Actimaertaken by wood-based panels sector looked
like a plot. Breaches of contracts were unilatdratonically worded explanations had, in all cases,
similar arguments quoting seasonal decrease irpd€Ewood-based panels and increased supply of
raw materials. Changes in prices were introducetbst simultaneously using similar procedures.
As a result prices of some of those by-productsedesed even by 50%. Following apparently short
slump again they returned to the level from theim@gg of 2000. Between 2001 and 2003 wooden
residue prices underwent visible stabilization. &jes were only observed within one year and
were linked to the seasonality of demand for tlypetof raw material (heating purposes). Also
timber prices in this period were on average lotlhian before. Visibly connected increase in prices
of timber and wooden by-products started in thet fojuarter of 2004 and continues till now
however the comparison shows higher pace of inerdasthe prices of wooden residue.
Stabilization on timber market was not reflecteddayming the market of wooden by-products,
what was the result of the emergence of strong ecawpetition — industrial recipients of firewood
as well as producers of wooden briquettes andtpelle
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Fig. 2.Average prices of pine debarked lumber etethd of each quarter between 2000 and 2010
Source: own reserch on the basis of data from Géftratistical Office [Rynek drzewny 2000-2010]

SEASONALITY OF DEMAND AND SUPPLY ON THE MARKET OF W OODEN
BY PRODUCTS.

In the analysis of the impact of demand and supplyhe prices of wooden by-products the
data from 2005 was used in Figure 3 and the data #0009 in Figure 4. Such approach facilitated
proving that seasonality to a lesser degree inflasrthe prices of wooden by-products. In 2005
prices of the most popular categories of post-pctido residue as of March started to decrease
systematically reaching visible minimum in AuguSawdust prices decreased by over 50% and
chips by almost 15%. An increase which took platehie following months resulted in prices
slightly exceeding their January level in Decemfdre increase in case of sawdust amounted to
1,2% and in case of chips to 8,6% . Decrease oepnivas characteristic for summer season while
in winter along with the growth in demand for enempurces, prices of wooden residue rose in
relation to minimum figures by over 100% (sawdust)
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Seasonality is currently disrupted by stable grhoheaease in their prices. As it is visible from
the data shown in Figure 4, in the first month2009 only slight decrease in the prices of: wet
sawdust by 0,7%, defibered chips by less than 3% @rp chips by 5,6% was recorded. The
biggest decrease, by 14%, embraced the group ofl waste. In spring, prices of bark went up by

20%, which proves that the main area of its utiiaais gardening not energy sector.
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Fig. 3. Prices of sawdust and chips in individuahtihs of 2005

source: own elaboration
Downward trend in the prices of post-productiorides excluding bark did not last for long.

Sawdust prices started to grow again in May angbsclind wood waste in September and in
December their level significantly exceeded Jandigiyres: from 10,5% (pulp chips) up to 38,4%
(dry sawdust). Only prices of wood waste refledteeir level from January 2009. Small seasonal
price variance in 2009 confirm a more leveled thafore demand for that type of biomass. It is the
result of constant demand from energy sector ak agegrowing annual production of an easy to
store pellet.
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Fig. 4. Prices of various wooden by-products inasafe months of 2009
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ECONOMIC SITUATION

The period of economic slump between 2001 and ZB@25) converges with low prices of
wooden by-products. First signs of improvement gor@mic situation began to be visible at the
beginning of 2003. They however did not have angdat on the prices of post-production wooden
residue. Only significant economic boom in 2004r&wted with the upcoming accession of Poland
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to the EU caused at first the increase in demandiftber and later shortage of material in the
whole wood sector and finally the increase in timgéces initiated by State Forests. As a resut th
increase in interest in underestimated wooden byhmts took place and its natural consequence
was the increase in their prices. The next sigmific especially for the section: “manufacture of
wood and cork products, manufacture of articlestiaw” period of slump took place between April
2008 and August 2009.
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— manufacture of wood and of products of wood and cork; manufacture of articles of straw
e Manufacture of furniture
- manufacture of paper and paper products

Fig. 5.Economic cycle in industry — general climateelected sections of GDP from January 2000
till April 2011

source: own elaboration on the basis of [Koniurk2011]

POLISH ACCESSION TO EUROPEAN STRUCTURES AND THE INTRODUCTION OF
LAWS CONCERNING PRODUCTION OF RENEWABLE ENERGY.

Polish accession to European structures and thedinttion of laws concerning production of
renewable energlyad significant impact on the prices of sawmillfrpducts. It is confirmed by the
curves presenting previously scrutinized factors.té facilitate detailed analysis data concerning

prices of sawdust and chips was presented in Figunenthly. Analyzed figures come from 2004.
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Fig. 6. Average prices of sawdust and chips insgpanonths of 2004

source: own elaboration

Contrary to previous years in 2004 no decreaseide$ of wooden by-products was recorded,
following the end of heating season which couldheeresult of lowered demand for that material.
Immediate perspective of Polish accession to theVth all of its consequences: free trade,
leveling of prices, the need to implement EU lawd all obligations related to our membership in
EU structures led not only to such temporary phesmanas the increase in euro rate between
February and March up to over 4,9 PLN (Fig 7) dlation increase up to 4,5% (Fig 8), but also to
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stable increase in prices of wooden residue. Giguiee increase took place in the final months of
the previous year and kept constant throughoutvide 2004 gathering pace in autumn what was
the result of the second factor — seasonality afate for wooden energy biomass. Lasting for one
month slump in prices of chips, slabs and wings eagings (July/August) was most probably the
result of lowered production of goods based on waagsidue during holidays which finally led to
the decline in demand for that type of raw material
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Fig. 7. EURO exchange rate throughout 2004
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INCREASE IN PRICES OF OTHER ENERGY SOURCES

The increase of interest in firewood and all typésvooden residue is also caused by increase
in prices of other energy sources. In current pecenario wood becomes a cheaper and more
ecological alternative for numerous conventionalrses of energy. This thesis is supported by
price analysis of selected fuels (Mikotajczak 201E)ndings point at almost 64% increase in
electric energy prices over the last 10 years gmutaximately 100% increase in the prices of
natural gas and propane-butane. Between 2001 ab@d 2@ lowest increase embraces transport
fuels: petrol by 45% and fuel oil by almost 67%.aCprices at that time increased by 75%.

Objective presentation of economic superiority of af those energy sources requires not
only accounting for its unit price but also its adfic value and installation efficiency which the
useful heat unit consists of. Those conditionsfalfdled by calculations made for a 150°imuse
heated by various energy sources presented in FigWo options: for a badly and well-insulated
building.
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Figure 9. Comparison of costs of heating a 15&mily house

Source: own elaboration based on products prices Becember 2010.

Forecast further increase in the prices of coneeati sources of energy will trigger the
increase in prices of their substitutes among tfieewood and such ecological fuels as pellet or
wooden briquettes based on sawmill post-produatgmidue. As a result one may expect further
increase in prices of wooden by-products.

CONCLUSION

The biggest direct impact on the prices of woodest production residue was made by Polish
accession to the European Union and the consequeritoduction of legal regulations concerning
cofiring biomass with other fuels. In 2004 thosetdas caused almost quatrofold increase in the
prices of sawdust, approximately 44% increase énpitices of chips and wood waste. Those annual
fluctuations in prices of wooden residue are lesslitioned by seasonality of demand related to the
areas of their utilization. It is due to the comstdemand from energy sector and the producers of
easily stored pellet.

The increase in interest in firewood and all woodesidue is also caused by the increase in
prices of other energy sources. In current priceaibn wood becomes a cheaper and more
ecological alternative for numerous conventionairses of energy.
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Andrzej Pacana, Igor Liberkt

PROPOSAL RELATED WITH EVALUATING AUDITORS OF SYSTEMS
COMPLIANTWITH 1SO 9001IN TIMBER INDUSTRY ENTERPRISES

Abstract. The thesis contains proposals concerning evaluatianternal auditors for quality
management systems compliant with 1SO 9001, takitgy consideration the specificity of timber
industry enterprises. It is a concept considerinthlthe requirements determined in ISO 19011
standard, as well as knowledge gained through &ques in auditor valuation. Due to its particular
character it may be used without changes, or mayndudified depending on peculiarity of the given
enterprise as far as scope of auditing is concerned

Key words: ISO 9001, auditor, audit

INTRODUCTION TO EVALUATION OF INTERNAL AUDITORS

Point 8.2.2 of the ISO 9001 standard is devotethtiernal audits. In the light of the above
requirement, organization should perform internaligs within anticipated time intervals in order to
determine whether the managing system has beerenmmepited, whether it meets anticipated
assumptions and requirements, and finally if iefective. The programme (schedule) of audits
should be planned with consideration of priorityjwcerning the audited processes and areas, as well
as results of previous audits. Management resplen$ily audited area should take immediate
actions leading to eliminated stated discrepanaies their origins, and these actions should be
verified, which means thatorrecting and corrective activities should be executed withmdue
delay. It is essential to establish, implement araintain the auditing procedure(s), which settke th
following:
= responsibility and requirements related with plagnand conducting audits, presenting results

and supporting related records,
= determination concerning criteria of the auditvadl as the scope, frequency and methods of
the above.

Selection of auditors and conducting audits shauldure objectivity and impatrtiality of the
auditing process.

In order to ensure propriety associated with exeoubf audits it is essential to ensure
appropriate selection of auditors, namely persoitis @mpetences to conduct the audit (point 3.8
ISO 19011), as audits and management inspecticad, to corrective and preventive actions
constitute fundamental elements associated witfegiEng the quality management system.

Instructions included in standard 1SO 19011 camused to evaluate the work of auditors. In
compliance with this standard the valuation ofriné& auditors should be planned, implemented and
recorded, compliant with accepted procedures iemtal ensure an objective, coherent, honest and
reliable result.

Evaluation of auditors shall cover the followingagles:
= nitial evaluation of persons, who want to becomditors;
= evaluation of an auditor before this person becoaneember of the auditing team;
= continuous evaluation of achievements made by thiit@ in order to determine the needs

within the scope of maintaining and perfectingkriswledge and skills.

It seems that the continuous evaluation of the wmkormed by auditors may have the most
significant influence on perfecting audits focusad quality and the whole quality management
system. This evaluation process may cover four rsi@ges:

% Andrzej Pacana, Rzeszow University of Technoldgyy. Pola 2, 35-959 Rzeszéw, Poland, app@przkdu.
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= Stage 1 — Identification of personal features, kisalge and skills essential to meet the
requirements of auditing programme.

= Stage 2 — Establishing the evaluation criteria.

= Stage 3 — Selection of an appropriate evaluatiothate

= Stage 4 — Making the evaluation.

A person or a group of persons, according to tridetermined evaluation criteria, should
execute the evaluation. Methods associated wittuatran of auditors include: review of records,
positive and negative feedback, conversation, ebasien, inspection and review after the audit, and
an organization can use one or more of these mgthod

Making an evaluation lies in comparing information the evaluated person with criteria
settled during the previous stage. In case wherpérson does not meat any criteria, additional
training, experience in such work and/or experieimcauditing may prove to be necessary, and
repeated assessment may be executed. When detegnuniferia of the evaluation, indication
focuses on qualitative and quantitative criteria:

ISO 19011 Standard when determining the approptatel of knowledge and skills, the
following should be taken into consideration:
= audited organisation (size, character) as welbasptexity of its managing system,
= the aim and scope of the auditing programme,
= requirements concerning certification/registratn accreditation,
= auditing process and its role within the organati
= required level of confidence towards audits.

As it can be already concluded from this retrodpectovering ISO 19011 requirements, the
implementation of these guidelines for example imber industry enterprise, which did not
previously undertake audits, not to mention peifigctor evaluating auditors, seems relatively
difficult. Hence Representatives of quality managetn systems sometimes conduct an
uncomplicated, yet unfortunately inimitable evaloatof internal auditors. This evaluation is quite
often of a non-formalised character. That is whgaeems purposeful to propose such concept of
internal auditor evaluation, which could be usethwir without modifications in every organization
and which would not cause too much trouble forRlepresentative conducting the assessment.

CONCEPT OF INTERNAL AUDITOR EVALUATION

The first step in creating the concept covers datgtion of evaluation criteria. It is possible
to take advantage of criteria determined in thevaboentioned standard, yet both the qualitative as
well as quantitative criteria stated in ISO 19014 rsot too precise.

Taking into consideration the two indicated souroéscriteria (experience and 19011) the
following evaluation criteria concerning internalditors of quality management system can be
indicated as fundamental:

A) personal features

B) conducted trainings

C) knowledge gained during trainings within the scopgmber industry

D) capability to use knowledge related with audits guodlity management systems

E) number of conducted audits

F) punctuality of conducted audits

G) subjective evaluation of the work conducted by thalitor performed by the assessor

(Representative).

These criteria take into consideration the 1SO 19@didelines (criteria: A, B, C, D, E), as well
as previous experiences (criteria: F, G, H).

Another step within the conception project devotedevaluation of internal auditors is the
determination concerning gradation of the evaluatalated with particular criteria. On the basis of
literature it was assumed that a five-stage gradatiould be appropriate. However, it has been
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assumed that one point would stand as the wordtiai@n, while five points would be the best
assessment.

To conclude with, it is necessary to determine thie related with evaluation of internal
auditors of quality management systems. The ruterdenation process covered an attempt to
group the criteria, and then determination of ciatgroup importance. It has been assumed that the
subsequent evaluation criteria (from A to H) shedle the following weight: 0.1; 0.05; 0.1; 0.2;
0.05; 0.15; 0.25; 0.1. The following approach te tbvaluation of internal auditors has been
assumed.

Q=01A+005B+0.1C+0.2D+0.05E+0.156.25G+0.1H Q)

Where letters from A to H reflect criteria deterethin table 1. Table 1 presents an example
sheet helpful in evaluating internal auditors odlify management systems.

Tab. 1. Evaluation sheet for internal auditors wdlgy management system

Name and surname of the auditor | | ... Ty e c s .

Personal features (A)

Conducted trainings (B)

Knowledge gained during trainings (C

Ability to use the knowledge (D)

Number of conducted audits (E)

Punctuality of realised audits (F)

Quality of audit documentation (G)

Negative remarks concerning the work of the auditor | (H)

Final evaluation of the work conducted by the aurdit

Note: Values for particular criteria according e tsubjective evaluation of the Representative lshmel entered ir
the scale from 1 (the worst) to 5 (the best)

Conclusions following the evaluation: +@0 — improvement is necessary
20+ 30 — proper performance (continuous perfection)
30+ 40 — very good performance (continuous perfection)

date, signature of the Representative

Table 2 may also prove helpful in evaluating insrauditors of quality management systems.
It introduces a certain repetition in subsequemt@ations of the same auditor, as well as between
auditors. Using it will make it possible to drawnctusions from the analysis and plan a route of
development for internal auditors of quality manmagat system.

The presented table 2 is of initial character aadds as a general proposal of authors, who did
not want to develop the procedure related with watédn of auditors and assumed certain
simplifications. It is possible to give up the aboby introducing certain changes into the
assessment of criteria. These modifications shaidd take into consideration the specificity of
organization where the evaluation of auditors is¢peonducted.
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Tab. 2. Values of the criteria for the evaluatidmoality management system internal auditors

1 2 3 4 5
Wel
Lack of d Poorly Moderately developed | Perfectly developed
. eveloped | developed features .
Personal features (A)features typical features tvoical ical features features typical for
for the auditor P typical typical for the the auditor
for the auditor|  for the auditor auditor
Conducted trainings (B) 0 1 2 3 More than 4
Knowledge gained duting |~ 0 1 2 3 More than 4
trainings
Ability to use the knowledge Bad execution Suffu:le_nt Good execution very good Perfect execution of
o ) (D) . execution . execution of )
within the scope of audits of audits . of audits . audits
of audits audits
Number of conducted audits|  (E) 0 1-2 2-3 34 More than 4
) ) . L\ Delays more | Delays up to Max 1 day
Punctuality of realised audits,  (F) than 1 week 1 week Max 3 day delay delay No delays
) ) Numerous Remarks of Very few
Qe stauct @ st e | Someenats Lunaisarng o Jomee |
Representative Representative q?epmsenﬁmva
Negative remarks conceming Numerous Very few .
the work of the auditor *) remarks Some remark Noremarks small remarkg Praises
CONCLUSION

Internal auditor stands as a certain element ofjttadity system, as he inspects the system and
he may be perceived as a tool used for quality gemant. He knows his enterprise quite well and
he knows the specificity of the timber industry.iSThan facilitate his evaluation of observed facts.
Nevertheless, on the other hand he may be accuskxtlo of objectivism due to his personal
engagement in company matters and the fact th&nbes examined persons. That is why ISO
9001 standard requires the audit to be conductethéyperson who is not responsible for the
inspected area. In a certain sense the internatoaud an instrument of management in the
enterprise. His activity may be helpful in implertiag procedures or improving the production
process. Due to the fact that he is an employethefaudited facility, he may help in setting
corrective actions. In order to do the above, treduation of auditors is simply indispensable. This
will allow to indicate well-working auditors, nek those in need of training and those who cannot
become auditors or who do not want to become angdifthe evaluation may be executed on the
basis of the proposed concept. It can be modifispecially in the case when the already obtained
results of evaluation are satisfying as far asgutirig the work performed by internal auditors of
quality management systems is concerned.
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Ewa Ratajczak

THE LINES OF ECONOMIC RESEARCH IN THE WOOD INDUSTRY
IN THE LIGHT OF FORESIGHT

Abstract: Changes that have been occurring for a few yeattseeirmodern world as a result of
the global economic crisis, cause doubts as tedssibility and correctness of implementation to
economic practice of theoretical concepts suggesyeeconomics. However, a belief prevails that
in the case of macroeconomic phenomena the pagsibibf empirical verification of developed
theories will always be limited due to changeapiind complexity of economic phenomena that
are very difficult to isolate from other social ploenena. A multidisciplinary approach, and
especially taking into consideration economic issule connection with technical issues, is
especially needed in so-called industry economitduding the wood industry economics. The
issues of innovativeness, knowledge transfer anglementation of innovative scientific and
research solutions in business sphere have antampqiace in this process. The fact that the wood
industries are based on a natural raw materiatedfdy forestry, which raw material is a national
good to some extent, results in the situation whieeenvhole society should express their opinion on
the rationality of this raw material use. Such agioility was offered by a foresight project
concerning the Polish wood industry.

Keywords: economic research/sciences, foresight, wood inglust

INTRODUCTION

The economic crisis, that has been a global issua few years, has raised a question about
the effectiveness of application of theoretical remmic concepts in economic practice. A similar
discussion also concerns the core and strengglatfanships between economic sciences and other
social sciences, especially such sciences as eggiokr psycholog.

If the wood sector is understood as a productiomaio, the wood industry economics deals
with research on and analyses of economic procedssved in this industry. The specificity of
this scientific sub-discipline stems from the natof the research object, including destination of
manufactured goods, properties of material and nieeh bases (production technique and
technology) and various working and production dboids in this industr;l/S. In the case of
detailed industry economics it is extremely impottéhat economic issues are considered in close
connection with technical knowledge. An importalgneent of this process consists in taking into
account the issues of innovativeness of offerediywts and technologies, and thus pointing out
desired research lines driving at offering the lsesiitions in this area.

CHANGES IN THE WOOD INDUSTRY ENVIRONMENT AS A STIMU LUS
OF CHANGES IN RESEARCH LINES

As a member of the global community, including theropean economic and science area,
Poland and the Polish wood industry are influensggphenomena and processes of a megatrend
nature that, on the one hand, accelerate scientdeghnology progress, and on the other bring

6 Assoc. Prof. Ewa Ratajczak, PhD., Wood Technologgtitute, ul. Winiarska 1, 60-654 Pozna
E_Ratajczak@itd.poznan.pl

See inter alia: M. Brzeiski, M. Gorynia, Z. Hockuba, Mizy imperializmem a kooperaci ekonomia a inne nauki
spoteczne na pogiku XX wieku, in: Nauki ekonomiczne wobec wyizwapoéiczesni, scientific editing B. Fiedor, Z.
Hockuba, PTE, Warszawa 2009, p. 50-81; A. Wojtyilapdétczesna ekonomia — kontynuacja czy poszukiwamiego
paradygmatu?, in: Nauki ekonomiczne wobec wyzwapodtczesni, scientific editing B. Fiedor, Z. Hockuba, PTE,
Warszawa 2009, p. 26-49; M. Ratajczak, Ekonomia obied kryzysu: Midzy antyekonomizmem a ekonomicznym
triumfalizmem, in: Ekonomiczne wyzwania XXI wiefwiat — Unia Europejska - Polska, University of %xia, Szczecin
2010.

¥V, Fabiszewski, Ekonomika drzewnictwa. Wybranedrsigaia ekonomiczno-techniczne, SGGW textbookssaWd 977.
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about defined challenges. In a long-term perspective development strategies of the European
states take into consideration fast changes caledylobalisation, the idea of intelligent
development based on knowledge and innovation,aswl by growing demand for running low
natural resources. The Polish national strategiesally adapt these goals and formulate a vision of
economic and social development of Poland and imgment of the level and the quality of life as
well as the situation on the labour market. Thesalggare to be achieved by fast and sustainable
economic growth based on human resources develdpareh increase in innovativeness and
competitiveness of the economy and regions, inolydvestments in science and research sphere.
In strategic programmes concerning developmentc@nse and technology in Poland, the key
criteria for priority determination are: supportimgultidisciplinary and transdisciplinary research
targeted at goals of strategic importance to suskdé development, increasing innovativeness and
competitiveness, supporting science domains in lwRigland’s international position is strong, and
strengthening educational effects of research.

IMPORTANCE AND SPECIFICITY OF FORESIGHT IN THE WOOD INDUSTRY

An interesting and a relatively new method for &@sting future is foresight. There are many
definitions of this process; however, in the maseyal terms, foresight means systematic attempts
at looking into the future of science, technologgconomy, and society with the view of
identification of strategic research areas of thighést potential of economic and social
advantages. The important thing about foresight is that Buses the possibility of influencing the
course of events (on the basis of assessment wfefuteeds, opportunities and threats connected
with social and economic development, and takingregriate advance actioR$)A characteristic
feature of foresight is participation in it (durimifferent forms of social debate) of the highest
possible number of social and economic life pgytiois coming from various backgrounds.

Currently in many countries foresight is relativelfigen applied for determination of the future
of various economy domains; whereas in Polandatnslatively new methodical approach that was
broadly used in the National Foresight Programmiar2b2020 and that has been more and more
often applied in programmes concerning either @efimatter area (e.g. science development) or
development of a given region. Recently foresigls#oahas determined perspectives of the
development of specific economy sectors and thelustries.

With reference to the wood industry the elementfodsight were applied as late as at the end
of the 20th century — initially in the USA and thienthe European Union countries. In Poland the
application of foresight was possible thanks toekecution of the project “Foresight in the wood
science and industry - research development scenariPoland till2020"carried out in the period

2009-201%%. The aim of the project was identification of rassh lines that are priority for the
development of the Polish wood sector and incréases innovativeness and competitiveness by
2020.

The main reason for choosing the wood industryraslgect of the foresight process was the
fact that it is a very specific domain of manufaetand this fact justifies gathering society opitsio
on the domain’s future. Among other things thiscéiety stems from the fact that this sector uses
wood that is a product of forests that cover apinakely one-third of the area of Poland. The
forests that are mainly state owned (94% of woadipction comes from the State Forests National
Forest Holding) and forest products may and shdwgdegarded as a national good. Therefore,

1% Acc. to B. Martin, see: Unido Technology Foresilglainual, United Nations Industrial Development Omigation, Polish
Agency for Enterprise Development, Warsaw 2005¢ibpp. 8-9.

20 Jak realizowéa projekty foresight na potrzeby zréwnawaego rozwoju regionu?, ed. R. Szewczyk, Informatio
Processing Centre, Industrial Research InstituteAfotomation and Measurements, Warsaw 2008, p.615-1

2L A project co-financed by the European Regionaldb@ment Fund under Innovative Economy Operati®ragramme
2007-2013 (POIG.01.01.01-30-022/08) and executedthat Wood Technology Institute. Further informatiomww.
itd.poznan.pl/foresight.
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optimum and sustainable use of forests is of istei@the whole society. This is overlapped by the
growing social awareness of the important roleasé$ts and forest management in prevention of
climate changes as well as the expectation thatgesving social needs will be met. The issue of
rational use of wood resources (that are renewgblein a long-term) is an important matter that
requires involvement of the scientific communitydaeconomic practitioners. Moreover, taking
innovativeness as a determinant of the developwfeindustries based on wood, it is characteristic
of the wood industry that there is a strong deprodef wood supply and its properties as a raw
material on the natural conditions. This limits phessibilities of subsequent modifications of wood
and innovative changes. However, at the same tgmewability of wood is the reason why, in the
times when the sustainable development idea isepesf, wood is a desired raw material and
especially important in terms of the possibilitefsts versatile use. This effect is magnifiedtbg
ecological nature of wood observed at every stdgeood use (from harvesting to final utilisation),
which is conducive to increase in demand for botlvaaced, innovative wood processing
technologies and wood-based, continuously improvmthvative products. The recently growing
interest in innovation in science as well as inibess also is a consequence of strengthening of the
knowledge-based economy paradigm. Research tkahiducive to economic growth, job creation,
and effective use of available raw material resesirenay and should be helpful in struggling with
present and future social challenges, i.e. povany social exclusion, the need to ensure health
protection and safety of society, counteractingrdéation of the environment and climate changes.
This also concerns the wood science and industgnt@xceptionally great extent. Furthermore,
economic and social issues concern all wood inghsseind their customers. The operation and
development of the wood sector as a whole, itsiquéar industries and individual companies
depends on the demand of consumers — the sizeyaedof their needs and the drive of the
producers towards meeting these needs; while thbebt possible production effectiveness is
maintained. An inherent element of this procesatiention to high level of innovativeness and
competitiveness which requires adequate technigdgechnology, and organisation. Each of these
actions is based on economic calculation and etiatuaf possible profits. The important thing is
that these profits not always have to be measurable

MAIN ECONOMIC AND SOCIAL CHALLENGES IN THE WOOD IND USTRY

The growing global population and limited naturakaurces caused escalation of the key
dilemma: how the ever growing social needs may e with these resources? This question
concerns also the resources from the area of woiethice and industry, and especially wood raw
material.

Amongst future challenges that wood industry wdlvé to face and that are described in the
European strategy documefitas challenges with economic and social aspectalsotconsidered
in the context of economic and market choices aababiours) the most important are the
following:

- ensuring access to renewable raw materials thraugiport of multifaceted use of forests and
protection of biodiversity,

- supporting society in prevention of climate changes

- ensuring economic and environmental balance in tbe of wood biomass for product
manufacture and energy generation in order to fegmtly increase effectiveness of energy
consumption by the industry,

- offering products and services corresponding toghmy social needs (tailor-made products, mass
customisation),

2 vision 2030. Innovative and sustainable use adbresources, A Technology Platform Initiativetts European Forest-
Based Sector, Brussels 2005, p. 8-11.
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- development and design of products taking into ictemation the possibilities of recycling, re-use
and eventually bioenergy generation,

- considerable decrease in capital outlay and inergaproduction flexibility through innovative
processes,

- being a match for continuously occurring new corntpet (from various regions).

These matters, which contain inside them many varatetailed issues, require research in the
future. This research can be synthetically desdriinesuch keywords as: society, consumer needs,
competitiveness, sustainable development, enezgkinblogy and knowledge.

RESEARCH PRIORITIES IN THE WOOD INDUSTRY ECONOMICS - FORESIGHT
RESULTS

The starting point for building scenarios of thez@lepment of science sphere and the research
lines in the wood industry in Poland by 2020 camesisn a strategic analysis of the wood sector in
the context of its innovativeness and a SWOT amalgER&D sphere, and then identification of
key forces and trends expected in the macro-enviemmt of science and research sphere in the

. . . . o . 23

wood industry in a long-term, cross-analysis of alg, and other auxiliary techniqgsA very
important source of information consisted in theuts of survey carried out using Delphi method.
The survey covered the science community not amlthé wood science area, but also in related
domains, representatives of business practice amdrgment and non-government administration,
PhD students and students of various specialisatamd also representatives of the miedia

The most important development trends in Poland2B20 in the area “Wood industry
economics (and social aspects)” were describeeé\ergeen theses that were hierarchised by the
respondents according to the line and strengtmp#tt of the events described in the theses on the
environment, employment increase, the developmstience and research sphere, strengthening
of the bond between science and business spheecesase in assortment and quality offer of wood
materials and products, and increase in innovadiserand competitiveness of the wood sector
(Table 1).

The main condition for implementation of assumeskegch lines is not only intensification of
scientific and R&D activities, but also existengw &ffectiveness of economic, financial and legal
instruments supporting the development of research manufacture spheres in the wood sector,
and rationalisation of technology transfer procésmther important thing is a breakthrough in the
attitudes of producers in the wood industry as mégtheir understanding of the role and importance
of science to the wood sector development, reciogniof the need to use research results to
increase their companies’ competitiveness, asagefioticing the necessity of co-financing research
(also the long-term research that does not bring @mmercial effect in a short-term). The
development of research in the area of “Wood imgustonomics (and social aspects)” requires
continues growth of human resources in sciencebasthess spheres in the future, and not only the
growth in quantity aspect, but also, and even mgainl quality aspect. Another necessary thing is
combining actions aimed at reduction of researdtscand costs of its results implementation in
economic practice with searching for every possiblgrce of research financing.

= Innowacyjné¢ sektora drzewnego w Polsce, scientific editingRBtajczak, Wood Technology Institute Publication,
Poznan 2009; Sfera nauki w drzewnictwie w Polsciensific editing E. Ratajczak, Wood Technologytitate Publication,
Poznan 2010; Badania naukowe w drzewnictwie, séiergditing E. Ratajczak, Wood Technology Instittublication,
Poznan 2010; Pogb naukowy w drzewnictwie, scientific editing E. djatak, Wood Technology Institute Publication,
Poznan 2010.

2 The survey was conducted electronically. The numbeeceived opinions in relation to one thesissvi®28 in the first
round, and 1563 in the second. See: Scenariuszeojodbada naukowych w drzewnictwie, scientific editing Etdrazak,
Wood Technology Institute Publication, Poznan 2010.
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Table 1. Ranking of theses in the field of “Woadustry economics (and social aspects)” by their
positive influence on possible effects

Theses Index?
Evolution of life styles and consumer values (vgtforities: health and safety, fulfilment of var®uoeeds) will 86.2
dynamise the wood market increasing the demanedalogical products of the wood sector )
Resource preservation will be a continuously gagjrnimportance image trump of the wood industry (assalt
of sustainable development of forest resource, lvapeated recycling, use of post-consumer woad, ra 82.9
material-saving and energy-saving technologies)
Further growth of knowledge importance in econonilyareate the need for close and systematic cosadjme

of the wood sector and science and research spimeeasing the scope and intensity of this co-dfmra 79.3
Professional and intensive promotion of wood adoggcal raw material will impove its social image and inc| 70.3
in economy (inter alia in construction), also imregplications '
Modernisation and increase in effectiveness of kamal medium-sized enterprises will increase theinal 78.9
role in the wood sector development )
Development of the market in research servicesenitood industry will strengthen co-operation afdgarcers 78.9
and science and research sphere ensuring sustadetdlopment of the wood sector )
Integration of economic, social and environmentallg (holistic approach) will increase adaptatibthe 76.8
wood sector to growing demands of the environmentatection '
New information technigues and technologies witha@yise economic development of the wood sector and 755

create conditions for operation of wood companiethe global market

Growing importance of customer as an object of ¥gleneration and new instruments of customer’sénite
on the market (the Internet) will intensify diffet@tion of business models in the wood industnye(i alia 74.2
customisation of product offer and research, busipartnership, clusters)

Long-term development strategies based on systenwples (e.g. foresight) and fast access to mfition
(on the wood sector, consumer needs, productyifeéncluding environmental aspects, and innowativ 73.9
technologies) will increase the effectiveness arafion of the wood sector and accelerate its devetnt
New organisational forms in the production sphepe¢ialisation, networks, clusters) will incredse speed

and level of adaptation of the new generation waadiuct supply to changing consumer needs 3.6
New forms of commerce (e-commerce) will increageghare of the wood sector in the global market 719
dynamising the demand for wood products )
Systematic monitoring of economic and social agpetthe wood industry operation will improve aegulate 71.8
the process of creation of economic and sciendeigslin this area )
Creation and growth of added value in the wholed@/chain” and the sequence: production-distribution 717

consumption, will increase its effectiveness (ati@pdation to sustainable development principles)
Acceleration of knowledge transfer and the develepinof information techniques will influence theiiease
in the quality of human resources in the wood seatal the increase in qualification of scientifiaféin the 714
wood science area
Development of electronic economy (e-economy) ghithtnge former image of the wood market (a decriease
the demand for some traditional products of thedveector, e.g. paper information carriers)

New instruments of customer’s influence on the ratkuch as Internet social networking servicefi)haive
an increasing influence on the development of thedimarket creating its demand and supply sidesiginy | 64.4
and commerce)

70.7

»

Global impact index — total impact of individuheses on possible effects of their implementaitienpositive influence
on the environment, employment rate, developmesti@fice and research sphere, strengthening didhg between
science and business spheres, increase in assdrémémuality offer of wood materials and produetsd increase in
innovativeness and competitiveness of the woodrsect

Source: Scenariusze rozwoju badeukowych w drzewnictwie, scientific editing EtdRazak, Wood Technology Institute
publication, Poznan 2010, p. 49 and 163.

Further steps of the research procedure allowedifmmarchisation of research priorities by
their importance to the wood sector innovativerarss possibilities of their execution in the years
to come. The experts’ opinions showed that keyaresefor innovative development of the wood
sector, at the same time having the greatest chartxe carried out by 2020, concerns:

- innovativeness and performance of small and mediized enterprises,

- long-term strategies of wood sector developmenth vilie use of modern equipment and
methodical approach,
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- influence of promotion of wood as an ecological naaterial on the increase of its use in the
economy.

At the same time research lines considered impbftanfurther development of the wood
sector, but whose execution in the future was pesbable, were identified. This research should be
specially treated and, if possible, its commencdmed conduct should be supported by decision-
makers using various economic, political or legatiuments. These research lines concern:

- sustainable management of wood raw material ressurc

- research on the evolution of life style models apdsumer values to evaluate changes in the
demand for products.

It is worth adding, that 54% of Delphi survey resgents regarded the position of Poland in
discussed issues, compared with the leading ec@soimiEurope, as average, approximately 41%
considered it low, and only 5% thought it was highother interesting result was that concerning
self-assessment of the respondents in terms af kheivledge of the issues described in particular
theses of the area “Wood industry economics (ardakaspects)” — 41% of the respondents
assessed their knowledge as average, and only @&desd it as high.

CONCLUSIONS

One of the main challenges that researchers dealitty economic aspects of the wood
industry will face, is an understanding that transfation from traditional (industrial) economy to
knowledge-based economy that uses new informagiomilogies is a revolution in terms of theory
(methodology) as well as in terms of pragmatismerEthe concept of market has changed (e.g.
virtual market), as well as company model and apghndo factors deciding the company value. In
modern business human resources and intellectpiébtare the things that matter, and the special
company asset, which minimises the risk of wrongisiens and gives temporary advantage over
competition, is fast and above all equal accesfiarmation. These phenomena require new
principles of management and work organisation wiktspark individual creativity and enterprise,
as well as an understanding that the high qualdteéf is the basic company value.

It should be stressed that, as a matter of fad®aiish wood companies there is awareness of
the significance of economic research; howevdl,itstiresults are relatively rarely used. Thiss
because to a greater extent this thinking is oggno fast, short-term profit, and to a less extent
building strategies based on economic calculatibtoig-term innovative undertakings. Still, it
may be assumed that in the future the more and fienee competition will increase demand for
this kind of research. Moreover, stabilisation lo¢ tgeneral economic situation and the need for
knowledge about the European and global trendglangosition of Poland in the global economy
should increase the interest of bodies deciding ébenomic and science policies of Poland
in research relating to economics and social aspgdhe wood industry.
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M ANAGEMENT OF RESTRUCTURALIZATION IN SLOVAK ENTERPRI  SES
DURING ECONOMIC RECESSION

Abstract: Restructuralization in traditional understandisgconsidered for solution of crisis
situation in a company. However, it is importantetophasize that restructuralization shouldn’t be
connected only with crisis of a company. Globalresuic recession has broken out in 2008 and its
impact on Slovak economy has started to displahénbeginning of 2009. The paper is focused on
explaining the reasons of company crisis and on #wmms, areas, types and methods
of restructuralization in period of company crigiuenced by worldwide economic recession

Key words: worldwide recession, company crisis, restructmsdion, revitalization, crisis
management

INTRODUCTION

The crisis of en enterprise is situation with cptad balance between business characteristics
and attitude of business environment to an entwpiio provide next prosperity of enterprises is
impossible without crackdown recovering balance.

Crisis is today the most frequently word in the Moin different modifications. The most
common idea is that the source of the crisis iskbdimancial crisis in USA, which stepwise
changed into economic crisis. The worldwide ecomomgcession causes problems and crises
situation in most of enterprises.

An effective form by overcoming and managing thisisris restructuralization indicated as
revitalization of enterprise. Enterprise revitaliea is a system tool for providing the radical
changes in enterprise. The aims and methods a$ eeastructuralization are focused foremost on
ensuring the survival and next existence of enigepon overcoming the period of macroeconomic
recession, on starting the development forwardvering the prosperity and thereafter on enabling
the next enterprise growth. Ideas about simpligftyestructuralization process are wrong and effort
to find the unified effective form with application all enterprises is also problematic. Each clkang
involves different aims, conditions, process arftedint impact on enterprise and its environment.

% Department of Business Administration, Faculty\sfod Sciences and Technology, Technical Univeisitgvolen,
Massarykova 24, 960 53 Zvolen, Slovakia, asujovég@uzvo.sk
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1. DISPLAYS AND IMPACTS OF ECONOMIC RECESSION IN SR

Global economic recession has broken out in 20@8B inimpact on Slovak economy has
started to display in the beginning of 2009. Sloealonomy has been influenced by activating
factors multiplying crisis impacts and also by attation factors softening the crisis impact in
Slovakia.

Activating factors:

» open pro-export economy SR strongly dependenttiereal environment, industrial production,
dominate standing of foreign investors, many ohdfacce to global crisis (e.g. Volkswagen),

» strong orientation to depressed markets (GermaSy)U

» high rate of enterprises in building phase withimiérnal reserves (effect of last investments,
restructuralization, sensitivity to changes),

» financial crisis fear is transferring to enterprgiand consumer sectors what decreases the
demand.

Attenuation factors:

» entry SR to euro zone in 2009,

» health financial sector,

» active government policy — anticrisis connectiomglimbal measures, own programmes,

» good competitiveness level, flexibility, new-buitipacities in growth position,

» possibility to use sources from previous economiawgh and from euro funds,

» experiences with restructuralization in Slovak gmtiees, ability of flexible reactions in Slovak
enterprising sectors.

Impacts of worldwide economic recession to Slovak aeroeconomic indicators

GDP. The Slovak republic is export oriented econonat th why the most negative influence
to Slovak economy had demand decrease on exposrddeta that affected especially foreign trade.
Demand decrease caused reduction of activitiesadyetion factories and their subcontractors and
consequently turnover decrease. The effect was @&drease in 4, 7 % in 2009. Decline of
availability of credits for enterprising and consmsectors has been expected and it will influence
slow-down of investments and consumption growth.

Unemployment The Slovak enterprises had to reduce productiah @psts connected with
employees firing. A lot of big companies made adllee redundancies that resulted in
unemployment increase to 12, 1 % what represemt®ase of unemployed persons in 66 000
persons.

Balance of payment In consequence of worldwide economic recessibalance of payment
deficit in SR has increased that is effect of detinamd thereby payment flow decrease.

Inflation rate. Under influence of economic recession slow grouwftiprice level in SR has
been recorded. Inflation in 2009 reached the loiestl — 1, 6 %. The inflation decrease was
drawn down by continually decreasing prices of fadrihks, cars, transport and house equipment.

2. SUBSTANCE AND DISPLAYS OF COMPANY CRISIS

Company crisis is a phase of company life cycle wharing a longer period the trend of
company performance is unfavourable, profitabitityd solidity are lowering, capital structure is
retrograded. In the case of longer duration of tiegarend the next company existence can be
endangered. Situation in enterprise in this stdgkeeelopment is characterized by following signs:
» Turnover is decreasing,
» Costs are higher than revenues and the loss rises,
» By loss the solidity retrogrades, company indebésdrincreases, a company becomes insolvent,
» Company cuts the production,
» Company sells the property,
» Company reduces employees.
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Among often signals of imminent crisis belong: iffiiency of materials, raw stock for
fulfilling the orders, increasing the error ratepiroduction, decrease of labour productivity, imce
of consumers claims and number of complaints, asseof fluctuation and costs, retrograding of
company climate. Company crisis can appear in cues®e of negative, unexpected or hard
expected development of internal or external factord it endangers prosperity, stability and future
existence of enterprise.

Basic reasons, resp. factors causing the compasiy can be characterized as follows.

Accidental external reasons disaster damage, terrorist attack, war conflictllapse of
financial markets, breakdown of sales markets.

Factors of macro environment legislative, politic, financial changes, glolsalion, higher
dynamics on markets, influence of financial ingtitos, global economic recession.

Factors of micro environment eustomers” insolvency, high bargaining strengticustomers
and deliverers, loss of strong customers, compatiteinforcement, change of customers needs,
influence of substitute goods, decrease of compampetitiveness.

Internal reasons— company age, company culture, quality of managégmcompany
flexibility, financial stability of enterprise, obtescence of technologies and production equipment,
non-mastered changes in IS/IT, inflexible motivatisystem, high in-plant overheads and low
labour productivity.

Mistakes in business activity of the enterprise:

»incorrect decisions of management — incorrect dmtiby company foundation and running,
problems by managing the company, absence of gicateanagement, planning, incompetence of
top manager, weak managerial competencies of compamnagement, unstable ownership
structure, employing the members of family, slowaténs to appearing problems, aversion to
changes.

» failure of basic rules for financial and investmemanagement — investments directed to wrong
business activities, excessively high investmeunssially higher than planned, financing is not
adapted to investments. The consequences areduaidity, profitability, unfavourable profit.

»other internal mistakes — insufficient maintenaragendance, inattention with consequence of
fire, explosion or ecologic disaster.

3. THE CRISIS AS THE BASIC CAUSE TO RESTRUCTURALIZA TION

To decision to provide restructuralization a compas conducted by several causes and
factors evocating a change need. Causes of ragtalization can be classified by two ways:
external and internal causes.

» Among external causes belong: market opportuniied threats, competition benchmarking,
changes in customer requirements.

» As internal causes are considered: crisis and enoblin enterprise, prevention, vision of
management, requirement of foreign investor (fordiglder enforces changes in accordance
with strategy and skills in mother company).

» Negative and positive causes:

» Negative causes are: crisis and problems in engerprmarket threats, competition
benchmarking.

» Positive causes are: prevention, management visiarket opportunities.

The first, standard cause for restructuralizatidve tcompany crisis i§ he crisis endangers its
prosperity, stability and existence in the futurais situation should be solved radically. Impulses
are obtaining on the base of financial analysesnfieconomic indicators of company (lower
liquidity, higher indebtedness).

In period of crisis we deal with crises restruclizegion where the reversion of bankruptcy and
bad success to success of enterprise the main simccording to definition of EBRD the
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restructuralization is a radical change in struetof business activity including management,

marked lowering of employees and depletion of masdets, branches and parts of enterprise.

Restructuralization in crisis period is marked esitalization which represents changes of
present parameters of enterprise leading to riserieés situation. These changes should ensure
turnaround of crises situation and focus in optiadjustment of all factors influencing the healthy
development and prosperity and in renewal of fightpower of enterprise. The synonymous to
revitalization is sanitation or turnaround.

In term of range of restructuralization changesrdstructuralization can be:

» operative — realization of partial changes in chosenterprise structures, duration of
restructuralization process and measures are sdrant-The main aim is company survival in
short period. Operative steps mean cost cuttingpl@mes lowering and reorganization of
standard procedures.

» strategic — complex system of changes, radical gémninterfering all company systems,
measures are long-term, the result is a new compgsigm. The aim is to ensure long-term
growth and prosperity of enterprise.

If an enterprise occurs within its life cycle inigis phaseit is necessary to perform crises
restructuralization with strategy of revitalizatiavhere the aim is a radical sanitation of non-
prosperous enterprise, renewal of stability andseqoential recovering the growth of enterprise.
Dominant are changes eliminating the reasons ofpamm crisis: non-functional management
system, unsuitable organization structure, outaié ¢products, low productivity and efficiency of
processes.

4. AREAS OF CRISES RESTRUCTURALIZATION

According to several authors the key part of crisestructuralization isfinancial
restructuralizationespecially account on that main aim of restrudizaion process is mostly in
financial character. Financial restructuralizatiolosely relates with changes in property and
ownership structure of company. Process of findn@atructuralization can be based on great
numbers of measures. Among basic measures of aiseperative financial restructuralization
belong: sale of needless property, leasing of esxeeproperty, reduction of expenses for research,
development and investments, sale of depts., chafidabilities structure and delay of their
payment.

Except financial restructuralization the coessérdiad key areas of restructuralization are
following:

Restructuralization of management systenchange of management system and methods,
application of management methods on process pies;i application of process controlling in
enterprise.

Organizational area creation of simple internal company structure achmas possible in
term of hierarchy, communication relations, compeies and responsibilities, to simplify decision
making and control mechanism, to create procesanigtion based on management and
optimalization of processes.

Restructuralization process can be successful bylyealization of changes in all three key
areas. Further restructuralization areas depentharacter and range of proposed needed changes
in company. Inasmuch as crises restructuralizatémjuires realization of large-scale and radical
changes forwarding to company revitalization, redtiralization changes should be directed to
following areas.

» Basic company direction and missienrethinking the range of activities, chosen state
reaching new competitive advantages, change ofnbssi subject according to market
opportunities.



% Intercathedra 27/1, 2011 61

» Production programme- change of assortment structure, optimalizatibproduction volume,
increasing production of products with higher addallie and cover margin, implementation of
quality improvement system and system of produdtioovation.

» Production — increasing the quality of production-technical uiggnent, technology
modernization, change of using materials, util@ati of alternative energy sources,
optimalization of production process: cost cuttisigortening the production period, securing the
production fluency, lean production.

» Logistics — implementation of system of supply chain manageémstock optimalization,
application of just in time system, using outsonigodf supporting processes.

» Trade and marketing- adapting to customer requirements, ensuringctiitomer loyalty,
market diversification, implementation of moderesamethods, e.g. e-business, building long-
term, good relationships with customers.

» Informatics — implementation of managerial information systerogation of systems for
supporting the decision-making, information transfied administrative activities.

» Human resources- systematic education of employees, creation fédcve motivation
programmes, change of qualification structure, iappbn of new labour forms and policy.

» Corporate culture— change of values, behaviour rules, change fronttfon to process
thinking, improvement of working conditions, applion of ethic code.

5. METHODS IN MANAGEMENT OF CRISES RESTRUCTURALIZAT ION

In the long term used management system in moshirprises the functional management
has been. Enterprises consist of functional straestuthat perform partial elements of total
processes. Crushed processes and specialty sasicghow dis-economy especially in overhead
expenses. The most of slovak enterprises applfutietional approach to restructuralizatidhat is
solving only consequences of crisis rise. It isued on measurable and quantificational results. It
comes out analysis of company economy and its ainoislim of enterprise towards better
prosperity. Using instruments of functional managahin present fast changing environment is not
effective. Experiences of enterprises implementihgnges confirmed that the basic prerequisite of
successful restructuralization the process appraadh means focus on changes in processes and
eliminating the reasons of negative results.

Process approach is focused on reasons of negatuéts not only on reached results. It is
based on change of processes running in entefongzrds their efficiency increase and bringing
the value for customer.

Process system is operating on following principles
» principle of alternative procedures — choice fromwrenpossible procedures,

» team cooperation — involvement and motivation dffvarkers on results,

» lean management structure — competences and rdsifipntor result in each process,

» jointly perceived success or failure — better erypéomorale, cooperation and communication,
» orientation to customer — creation of added vatwetistomer.

Within process approadtvo methodexist:

Continual improvement never ending process whereat repeating smaltowvements in
production and trade processes are achieving angaiay is becoming more competitive. This
method can be applied in functional enterprisehaut permanent problems.

Reengineering- radical change of company processes in purposdramatic efficiency
improvement. The main principle of reengineeringdentification of outdated rules, methods and
processes and their radical change to new, moeetafé.

For enterprises in deep crisis with big problemgahwiittle chance to survive the radical
reengineering approach is necessakgcording to founders of reengineering Hammer ahdr@py
(1993) the reengineering means radical revaluatiod radical redesign of enterprise processes

Y ¥ ¥ ¥
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towards achieving a dramatic improvement in keyfgrerance indicators: costs, quality, services
and speed.

Restructuralization is process and that is mairsaeawhy the process management of
restructuralization is a necessary prerequisiteitforealization.Process managemeist therefore
the main system and philosophy for managementtiuiauralization.

During process of crises restructuralization ihéxessary to apply principles and instruments
of crisis management that belongs among conceptlmsed on process principles. Crisis
management represents specific managerial approdbla¢ are instrumental to prevention and
solving extraordinary situations which can causdaagering existence or total bankruptcy of
enterprise. The aim is to renewal all company fiamst and to reach determined company goals. An
effective crisis management should lead to magiettie appeared crises situations but firstly it
should be able to prevent from their rise.

A specific form of crisis management the risk mamagnt is. The base of risk management is
permanent detecting, evaluation and reporting ilesr creation of risk list and its management. It
is suitable preventive form, suitable instrumenwhto face to possible conception risks. By
necessary risks the measures for risk externadizatie applied: risk insurance, risk payment, risk
dividing with other enterprises, risk diversifiaati through wider production portfolio, risk
overcome (to suppliers, customers and employees).

CONCLUSION

The crisis is classified as period of efficiencyidase. The company crisis can be caused by
external or internal factors. If crisis period islong duration the next existence of enterpris®s c
be endangered. In this case it is necessary toidgomeasures for reversion of enterprise
bankruptcy. The most effective way for overcomingriis is restructuralization. In crisis period
we talk about crises restructuralization, respitaéization. The aim of crises restructuralizatien
diversion of company downfall, renewal of its figtgt power and prosperity. Restructuralization
changes should be focused in all areas and systérasterprise of which are three key areas:
financial, organizational and management systerac&s of restructuralization depends on choice
of suitable approach and methods. Crises restaletation requires large-scale and radical changes
focused on eliminating the reasons of negativeltethat is why reengineering is considered as the
most suitable method. In management of crisesudsiralization it is necessary to apply principles
of crisis management based on process approachl mitie instruments of project management. In
some cases the crises restructuralization procassbe intervened by state through financial,
legislative and other forms of support.
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Mikulas Supirt®
THE MEASUREMENT OF GLOBALIZATION INFLUENCE ON PULP
AND PAPER PRODUCTS INTERNATIONAL TRADE FLOWS IN SLOVAKIA

Abstract: This paper sets out to describe the importancéefrieasurement of globalization.
The existing globalization indicators are presentdthe main focus lies on the Index
of Globalization KOF with many variables. In theppa it is examined whether these method is
appropriate for the measurement of globalizatidluémce on the Slovak pulp and paper industry
through international trade with pulp and papedpiuis in Slovakia as a share foreign trade on the
GDP Slovak Republic.

Key words: globalization, international trade with pulp andppa productsmeasurement
of openness, measurement of globalization, compowiex of globalization

INTRODUCTION

Globalization is a powerful real aspect of the nearld system, and it represents one of the
most influential forces in determining the futureucse of the planet. It has many dimensions:
economic, political, social, cultural, environmdntecurity, and others. The focus here will be on
the measuring of globalization influence on thevalopulp and paper industry as applied to the
world economy. Partly as a result of these diffefeterpretations, there are very different reatdio
to globalization, with some seeing it as a seriasger to the world economic system while others
see it as advancing the world economy. The vieweralkere, is that there are both positive and
negative aspects to globalization, that some of pitsitive features stem from the effects
of competition that it entails, and that some & tiegative aspects that could potentially lead to
conflicts could be offset by international or glblzaoperation through agreements on policy or
through the development of new international insiihs. Thus, while globalization can cause
international conflicts, it can also contribute tteeir containment through the beneficial effects
of competition and the potential of global coopierato treat economic and other threats facing the
planet.

Globalization will be understood here to mean mdjmreases in worldwide trade and
exchanges in an increasingly open, integrated, lmorderless international economy. There has
been remarkable growth in such trade and exchamgénly in traditional international trade in
goods and services, but also in exchanges of atiegnin capital movements, in technology
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transfer, in people moving through internationalvél and migration, and in international flows of
information and ideas. One measure of the exterglaifalization is the volume of international
financial transactions, with some $1.5 trillion\limg through New York currency markets each
day, and with the volume of daily internationalcitanarket transactions exceeding this enormous
amount. Globalization has involved greater openirefize international economy, an integration of
markets on a worldwide basis, and a movement towdrdrderless world, all of which have led to
increases in global flows.

METHODOLOGY

Globalization is conceptualized as a process ttwatess national boundaries, integrates national
economies, cultures, technologies and governance praduces complex relations of mutual
interdependence. Globalization is the process editarg networks of connections among actors at
multi-continental distances, mediated through aetarof flows including people, information and
ideas, capital and goods. How to measure the giattimin? The Index of Globalization (KOF) was
introduced in 2002 (Dreher, published in 2006) adpdated and described in detail in Dreher,
Gaston and Martens (2008). The overall index cotleseconomic, social and political dimensions
of globalization. Dreher, Gaston and Martens have produced the mgstersatic and
comprehensive research. In constructing the indiceglobalization, each of the variables
introduced above is transformed to an index onaesof one to hundred, where hundred is the
maximum value for a specific variable over the p@ri970 to 2008 and one is the minimum value.
Higher values denote greater globalization. Tha datransformed according to the percentiles of
the original distribution. The weights for calcutef the sub-indices are determined with the help of
principal components analysis for the entire saropluntries and years.

The economic globalization (weights 36%) has twmetisions. First, actual economic flows
are usually taken to be measures of globalizatidre economic dimension of the KOF index
measures an actual trade and foreign direct imagsn(FDI) volume on the one hand, as well as
the extent to which countries apply trade and eapitovement restrictions to protect their own
economies on the other hand. The sub-index on laetwmomic flows includes data on trade, FDI
and portfolio investment. The second index refersestrictions on trade and capital using hidden
import barriers, mean tariff rates, taxes on irational trade (as a share of current revenue) and a
index of capital controls. Given a certain leveltefde, a country with higher revenues from tariffs
is less globalized.

The KOF index classifies social globalization (wegy 38%) in three categories. The first
covers personal contacts, the second includes atataaformation flows and the third measures
cultural proximity. The political globalization (ughts 26%) is characterized by a diffusion of
government policies. Therefore, the three dimerssiminglobalization are analyzed individually as
well.

In an effort to provide more detailed informatiame have applied the analysis with the sub-
indexes instead of the overall index of global@atiand we have tested our proposal Slovak
international trade with pulp and paper producta aam of exports and imports - turnover of goods
in Euros measured as a share of Slovak gross diecnpeetiuct (GDP). The resulting data are in
percent of GDP.

There are various reasons why economic integraiamuld promote growth. Trade makes it
possible to exploit comparative advantages. Coemtgain from specialization. Openness to
international trade should promote growth sinceeticourages gains from trade and fosters
innovation and efficient production.

INDEX OF GLOBALIZATION — KOF

The KOF Index of Globalization measures the econpcial and political dimensions of
globalization. The current analysis, which appt@®008, shows the consequences of the financial
and economic crisis. The crisis is clearly visilihe the results of the current KOF Index of
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Globalization: a falling trend in economic and sbgjlobalization. Only the third component of the
Index of Globalization — political globalization has continued undiminished. There has been a
progressive upward trend in the three dimensioesonomic, social and political — of globalization
since the 1970s with a strong boost after the dnitheo Cold War. There has been a progressive
upward trend in globalization in the developing arahsition countries in Eastern Europe and
Central Asia in recent years. However, the Indextifbalization 2011 now shows that this trend
started to stagnate in 2008. The extent of gloh#tin is highest in Eastern Europe, in Central Asia
although globalization in the industrial nationgdaWestern Europe has been stagnating for quite
some time. See chart 1. [6]

Chart 1. KOF Index of Globalization Worlwide
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Belgium, Austria, the Netherlands and Sweden atilupy the first four positions in the KOF
Index of Globalization. Switzerland (ranket)) 5Denmark (ranked", Hungary (ranked'd, Czech
Republic (ranked 19, Slovakia (ranked 1§ have changed places. Germany (rankeb) 16 no
longer among the 15 most globalized countries. Rblanked 28 position. The sub-index on
actual economic flows KAF includes data on tradal &nd portfolio investment. More specifically,
trade is the sum of a country’s exports and imparid portfolio investment is the sum of a
country’s stock of assets and liabilities (all natized by GDP). See chart 2. [6]

Chart 2. The World's 15 most globalized countries
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Index of Globalization KOF, index of Economic gldikation KEG, index of Actual Flows
KAF and index of Restrictions in Slovakia from 19932008 years you can see in chart 3. [6]
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Chart 3. Indexes of globalization KOF, KAF (Actiibws), KR (Restrictions), KEG (Economic)
in Slovakia from 1993 to 2008 years
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Production and trade of pulp, paper and paperbloavd increased steadily in accordance with
the development of global economy. Europe reackedrd production and trade levels in 2004 and
became the largest producing region, surpassinghNemerica. China has become the largest
producer in Asia and second largest importer intbdd to the USA.

Production and trade in major wood products hawnbecreasing during the last decade. All
of the world s forests are now joined in a sindtebgl market.

Two major shifts have occurred as a result of dimhton of the forest products trade, a
process marked by increasing centralization ofathed processing industry into a smaller group of
large transnational corporations. The second ghifbiarket dominance has been a replacement of
raw logs by wood chips and pulp. Spectacular growtthe wood fiber trade — an increased by
more than 300% since 1960 — has been matched bg suipulp processing. In 1960, wood chips
amounted to less 10% of the fiber trade (more &G in 2000).

This processes are similar or the same in the &I&epublic. It has been confirmed by our
analyses. The Slovak pulp and paper products imguaitexport from 1997 to 2008 years you can
see in chart 4.

Chart 4. Pulp and paper products import and exgmrélopment in Slovakia from 1997 to 2008
years
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World trade in forest products has changed in magspects over the past four decades. The
value of trade has increased, the volume tradedl ofiajor products has expanded, but the product
composition of trade in forest products has chanlyadth of this trade is still within regions, rathe
than truly global, but world markets already existsome products and seems to be in the making
others.

The development of the share of foreign trade tuen&lovak pulp and paper products on the
GDP of the Slovakia from 1997 to 2008 you can seghart 5. The increasing trend is to 2001 than
is declining because GDP have increased very napidl 2008 Slovakia had the highest growth
GDP in EU - 10.6%.

Chart 5. The share of international trade turn@fe3lovak pulp and paper products on the GDP
of the Slovak Republik from 1997 to 2008
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In the forest products industry economic globalratis evident both in the form increased
forest product trade and in the form increase kel cross-border mergers and acquisitions.
Globalization affects strategies of wood procesdmdustry companies in several ways and at
different levels. Globalization leads to thicker rikets, with more competitors. The result is that
rivalry increases. Cost pressure increases. Adgantss positions in certain market segments may
be threatened. The companies seem to respond inays. They differentiate their products by
trying to identify new market niches and developimeyv products and services. They also pursue
consolidation strategies. At the global basis, ftirest products industry is in general fragmented,
with many competitors. Recent mergers and acquisthave changed this somewhat, so that in
some segments such as pulp and paper productstrindusarket concentration is higher.
Globalization is likely to be the main reason fhistrecent wave of mergers and acquisitions that
have taken place in the wood processing industry.

CONCLUSION

The analysis conducted shows that there is presascevell as increase the impact of
globalization on the pulp and paper products ingu$tr the period of the last two decades.
Globalization is manifested increasing degree ofnmess of the economy, increased share of
imports and exports to GDP, as well as the rapiviyt of imports and exports of Slovak pulp and
paper products in comparison with the growth aditekports and imports.
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Wactaw Szymanowski; Magdalena Olkowitz

APPLICATION OF QFD METHOD FOR THE PROCESS OF A NEW
FURNITURE PREPARING

Abstract: Application of QFD method for the process of a rfeamiture preparing The article
takes up a subject of proceedings preceding langchi new product on the market. Particular
attention was paid to the use of this process @ebrtique (Quality Function Deployment or House
of Quality, which had already been successfully liggpin industries such as: automotive,
electronic, or in building. QFD method gives thempany an undoubted advantage which is
shortening time of the process of preparing a peeduct and, ipso facto, faster capability to
launch it on the market. It is also an instruméat tserves to transfer customers' expectations to
product’s features.

QFD method can be also adopted to the needs fofutingure industry. Indeed, there are
reasons to use it, all the more that there is mensfic research prescribing any procedures and
methods of implementation in the furniture industry

Key words: designing a new product, furniture, launching duat, Quality Function
Deployment, House of Quality

INTRODUCTION

Developing market is still laying down new conditfoagainst the products and services. It
happens that even a properly designed productrinst®f engineering, it may be unnoticed or
unappreciated by buyers. Hit the tastes of the ataik a very important determinant of the
company's financial standing.

A particularly important moment in the company wit§i and associated with considerable
risk, is the process of introducing a new productlee market. For company, new products are a
key source of development. However, according tionases even 90% of all new products does not
bring the expected return, or even generate a Idsste are several reasons why so many new
products fail: an enterprise has poorly valued sat# capacity, the product could have been wrong
positioned (directed to the wrong group of conswher launched in incommodious time. Is also
possible to overestimate the price of the produmdy design or errors in marketing action.
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In conclusion, the success of new products is digrron understanding consumer needs. It is
also worth a precisely look at your competitors #meir offers, and then implement (or develop)
products which will provide customers a higher eathan the products that are currently on the
market (Kotler, Armstrong 2010).

CHARACTERISTICS AND APPLICATION OF QFD MEHOD

In practice, designers and engineers communicate amother language than the clients. The
engineers use technical terms, and assign numesada¢s to individual parameters. However the
customers make use of general, colloquial formmtestj for example: they are care about product’s
looks (e.g. wooden table) so they say that it shdal modern, neat, occupied little space and serve
for years. This creates communication barriers betwproduct developers and customers. As a
result, there is a product on the market which dessmeet customer expectations. This is reflect
badly on sales results. In order to prevent that &m improve communication between the
customers and the companies, it is possible toQBEP method: Quality Function Deployment
(Krzemiei, Wolniak 2001).

QFD method is known, in the current version, sib®83. So far it has successfully been used
in the automotive, construction, building maching® preparation of new services in banks and
health services (mainly in Japan and the USA). dswsed also in developing new computer
systems — the hardware and software (Hamrol 2008rKier, Wolniak 2001). Recently it is said
to increase importance of this method for the foahlistry (Luning, Marcelis, Jongen, 2005).

QFD method, however, is an universal instrumenthball industries and services, and
administrative processes. It is worth a closer labkhe possibilities of its use in the furniture
industry.

SCHEMATIC PRESENTATION OF THE "HOUSE OF QUALITY"

Quality Function Deployment is a concept that \wilbvide the means to translate customer
requirements into appropriate technical (or tecbgg) requirements for each stage of product
design (Luning, Marcelis, Jongen, 2005).

The primary tool in the QFD method is a diagranthie@ shape resembling a "home"- a house
of quality. It contains a specially defined field3epending on the purpose, nature and complexity
of the task number of these fields can be from @ tgdamrol 2008, Luning, Marcelis, Jongen,
2005).

According to the most elaborate example (fig. A)thie composition of House of Quality enter
fields (Hamrol 2008):

I. customer Requirements,

Il. the validity of requirements by customers,

lll. technical parameters of the article,

IV. relationships between customer requirements arhiesd parameters,

V. the validity of the technical parameters

VI. dependencies (correlation) between the technicainpeters,
VII. comparison one's own product (designed) with thepagdition’s products,
VIII. objective (target) technical parameters,

IX. indicators of technical difficulties in implemeritat.
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Figure 1.Scheme of "House of Quality"

Source: Hamrol, 2008
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Figure 2. Houses or matrices for the developmenuafity function (QFD)

Source: Luning, Marcelis, Jongen, 2005

In the process of QFD can be constructed severtalams, forming the so-called: sequence of
quality houses (fig. 2). Matrices describe the rimi relationship between "what" (e.g. what
consumers want?) and "how" (e.g. how to translagse customer expectations on technical
parameters?). Furthermore, they describe the piegeramong all the "what?" and "how?" (Luning,
Marcelis, Jongen, 2005).

APPLICATION OF QFD IN THE FURNITURE INDUSTRY

Application of QFD method is shown in the examdiéeading up production of a new wooden
table, with the possibility of spreading. HouseQfality (fig. 3)for the proposed product was
constructed according to the diagram of figure 1.
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Source: Own study (on the grounds of: Hamrol, 208getliczny, Bernatowicz, M&owski 1996);

Area | determines any requests specified by the custdraeerthis purpose, we should use the
test results and analysis of marketing data, mendgetepartments and other sources.

Area Il - individual features listed in the area |, custosngive points (graduate the validity of
each feature.) As a rule, the scale ranges from 3. (as shown in figure 3), with indicating the
invalid or unimportant, anfl - very important requirement.

Area lll is completed by the designers, engineers and eéafiists. Each articulated consumer
requirement, they attribute a one or more of tlebnieal characteristics of the product. Established
parameters should be measurable and achievalie ptdduction stage in the enterprise.

Area IV serves to establish the relationship between custaequirements and technical
parameters. For that purpose points from 1 to ®wssigned individual dependences #&.gpoor
relation, 2 - moderate dependence ald- strong dependence (Szymanowski, Pawlowska,
Strychalska- Rudzewicz 2010).

In thearea V, the sum of the products of points granted by thencin the area Il and points
assigned individual dependences in the area IV, wasented. For example for the length of the
table sum of productsis: (4 *1 + 3 *2) = 10.

The calculations allow determination of the soeadritical features Only just dependences,
which obtained the greatest number of points (23,aBd 18 p.), in particular will decide the
ultimate success of the product on the market antinigs for these characteristics must be adhered
to in the phase of production in first order.

Area VI - "roof" house of quality provides an analysis@thnical parameters in terms of their
interactions. Positive relationships: ,+’- when immpement in one parameter leads to
improvements in the second; negative relationshipwhen the improvement of one leads to the
deterioration of another parameter, and the lackorsihection between the parameters: "¢" or an
empty ground (Hamrol 2008).

Area VIl - products: our (A) and proposed by the competit{@, C) are awarded points from
1 to 5 in the categories defined by the customexa(d). Then, for each manufacturer is calculated
sum of products of points from the fields: Il antd VObtained in this phase information allows the
answer to the question, how good is its own prodacand where it should be improved, and what
determines the strength of this product.
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In area VIII should be specified numerical values for the teeimequirements set out in the
field 111 with the relevant units of measurementieh will meet the expectations of customers and
help increase the competitiveness of the product.

Area IX that is "foundation” house of quality contains iéiddal information, which highlight
the difficulty in achieving the targets in the \@ars technical parameters. On a scale from 116 5 -
points has been assigned to the parameters, imigtavhose may occur the greatest difficulties,
such as thickness and resistance of the coatinghiimg (figure 3) (Szymanowski, Pawlowska,
Strychalska- Rudzewicz 2010).

BENEFITS OF PROJECT MANAGEMENT BY THE QFD METHOD
The company, using the QFD method can expect atyaof benefits. KrzemieE. i Wolniak

R., break them down into the following groups:

- organizationa) which could include for example, shortening tiofeproduct design, the creation
of an uniform company's organizational structure @mentification weak points of the process and
product;

- economi¢ such asrestriction the cost of designing changes, costiation of research and
products’ control, as well obtaining more compeditpricing of products;

- socio-psychologicale.g. employees’ and customerfelings, systematization of workers’
knowledge and identification areas of competitidgamtage.

The biggest benefit from the implementation of @€D method is shortening duration of the

product development cycle (figure 4).

IDEA » CUSTOMER
Traditional Product Product Improvmg Manufacturmg Impto_\'mg v
approach definition designing design processes manufacturmg
of product designing processes
After Product Productand process designmg which Improving designs of
applicationof | definition 1s customer-oriented and combmed products and i
QFD method with benchmarkmg of competition manufacturing processes | Save time

Figure 4. Benefits of using QFD method
Source: Krzemig Wolniak, 2001

It is worth mentioning that there is a computertwafe QFD Designer, QFD/Capture, QFD
Scopg, which provides comprehensive support QFD methbdacilitates the creation of both
a single house of quality and sequence of manyigeatrit allows you to avoid the inconvenience
connected with traditional preparation of the assly while retaining at the same time all the
advantages of the method (Krzemi&/olniak2002).

SUMMARY

QFD method promotes and develops customer orientatiiroughout the organization.
However, requires preventive-oriented approach iamdstment in full efforts period prior the
production process. It is essential to cooperate @mmit employees from different company’s
departments.

Although the QFD method is not at all easy to impeat, achieved thanks to its successes in
range of improving the competitive position, makattmany companies are choosing to take up the
challenge (Karaszewski 2009).
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Marek Tabert, Wojciech Lis, Wiodzimierz Pogik

PRINCIPLES OF PRODUCTION CONTROL ACCORDING THE LEAN
M ANUFACTURING APPROACH

Abstract: Manufacturing costs may be reduced not only thhounvestment in new
technologies, but also as a result of the apptioabf production control based on the lean
manufacturing concept. This paper characterisesctibes, stages and effects of the application of
lean manufacturing. Principles of value stream nrapgor the present and future state were
discussed. The following principles were preseimtedetail: functioning of the pull system such as
“supermarket”, FIFO lines, production levelling a&ll as rhythmical pull for the stimulation
process. In the concluding remarks the stages pfeimentation were characterised for the new
manufacturing organisation.

Key words: Lean manufacturing, value stream mapping, pullesyskanban, kaizen

INTRODUCTION

Economic slow-down recorded on a global scale fanynPolish enterprises operating on
foreign markets and on the home market, means erideettion of their operating conditions.
Demand for products is reduced and customer regeints are increasing. This is manifested in
lower volumes of individual orders, at a highergftency of their placement and an increasing
assortment variation of orders. Deliveries of piduhave to be realised in shorter times than
before. Under such conditions manufacturing prazessquire a change from large-lot or medium-
lot production to small-scale production or custorade manufacture. However, the two latter
methods of production generate higher manufactwowgs, which may not be compensated for by
higher prices, since such prices will not be acegpby customers. In such a situation the
profitability of enterprises decreases. It may tmpged or even improved by the introduction of a
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new manufacturing organisation, reducing costs asrsequence of the application of the lean
manufacturing concept.

Lean Manufacturing refers to the method of orgaimsaof production, which was developed
and applied at a Japanese car manufacturer Tdyigaa result of experiences and practical actions
of this company in the field of manufacturing masagnt. Principles of a new organisation of
manufacturing were presented for the first timé 996 in a book entitled “Lean Thinking” written
by Jim Womack and Dan Jones. A significant sucoésisis publication and demand for additional
information on the Japanese method of manufacturiggnisation led to the publication of another
book on the subject, entitled “Learning to Seel®99 (Rother, Shook 2003). Its authors were Mike
Rother and John Shook, who was an employee of &ofgmt10 years. In this book the authors
focused on the description of the Value Stream Ntapprhis method is the basic tool in the design
of economical manufacturing. At Toyota this mappimethod is used under the name of “mapping
of material and information flows”. Mike Rother foalised this method and named it Value Stream
Mapping (VSM).

1. CHARACTERISTICS OF THE VALUE STREAM MAPPING METH OD

The VSM method is used to present the current statee production system and to design its
future state in order to implement a lean manufaagumethod. The map of processes and actions
connected with manufacturing of products makeso#sible to detect losses of time occurring
during production. Such a prepared map is the Hasithe elimination of waste. As a result the
flow of the materials and information streams isvided, which is characterised by uniformity,
adequate flexibility, the shortest execution tiraed the lowest costs of product manufacturing and
their highest quality. The production process, myinivhich the flow of the streams of materials and
information is characterised by such propertiedefined as lean manufacturing.

The VSM method is focused on a comprehensive aisabfshe value stream, and not on its
separate component processes. The concept of the saeam refers to all actions, which add
value to the manufactured products, as well asethdsich do not add value. Values comprise the
characteristics of the product required by custemfar which they are willing to pay. Value is
produced and it is added to the product only duriagorocessing. Analysis of the value stream
pertains first of all to a single plant and covellsactions comprising the production process mfro
deliveries of materials and parts up to the trartspifinal products to customers. Stream mapping
consists in the reflection of the production itiagr of a selected product using arbitrarily selécte
symbols. Such a description covers flows of malerénd information and shows relationships
between these flows.

The objective of value stream mapping is to desigd implement a new organisation of a
manufacturing process, defined as economical mahufag. The procedure connected with this
approach is composed of several stages, which schepresented in Fig. 1.

Family Map of the current Map of the future state Plan
of products [ state of a process [P of a process —»  of implementation
action:

t |

Feedbac
Fig.1. Scheme ot procedure leading to lean manurfisact

Source: based on Rother M., Shook J. (2003) Nauexidzie’. WCTT, Wroctaw, modified by the author.

The first step in VSM (Fig. 1) is to identify tharhily of products, in relation to which
mapping is to be performed. Next the current stditthe manufacturing process is recorded for
indicated products. In the next stage the represeptocess is analysed and its future state is
designed, eliminating detected losses. The lasseathe procedure is to plan and implement a
new organisation of the process.
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On the diagram (Fig. 1) an arrow denotes a feedbatkeen the map of the current state of
the production process and the map of its futuatestThe arrow illustrates the fact that when
designing a future state we may face demand foriquisly omitted information, which needs to be
supplemented. Also in the course of representatidhe current state ideas may appear concerning
the modification of the future state of the procesfser implementation of solutions described by
the map of the future process the construction néwa process map is undertaken and again the
potential to eliminate detected losses is analy$éd. presented procedure is repeated many times
and in this way the manufacturing process is impdosontinuously.

2. IDENTIFICATION OF A FAMILY OF PRODUCTS

Reflection of the flow of materials and informatioconcerns the production process of one
family of products. In enterprises producing maiffedent assortments of products prior to VSM
the manufactured products are divided into famitésproducts in terms of their technological
similarity. A family of products refers to a disgnished group of products, which goes through a
majority of identical stages of the production ms& and for which the same groups of work
stations or their lines are used. The manner tindigsish families of products is presented in the
example given in Table 1. The table lists all typéproducts manufactured in an enterprise and all
processing and assembly operations performed on. the

Table 1. Method to distinguish a family of products

Processing and assembly operations
Types of products 1 5 3 7 5 6 7 8

A X X X X X X X
B X X X X X X

C X X X X X X X
E X X X X

F X X X X
G X X X X X X
H X X X X X X X
| X X X X

where X denotes the execution of operations oreaifp product.
Source: based on Rother M., Shook J. (2003) Nauexidzie’. WCTT, Wroctaw, modified by the author.

The biggest number of identical production operaias performed in the course of
manufacture of products A, B, C as well as G, B.(i9. These products form two separate families
of products, distinguished on the basis of the netdyical similarity of realised manufacturing
processes. For individual families of products peeson is appointed — the manager of the value
stream - responsible for the course of the manuifimgt process for a specific type of product, from
the beginning to the end of the process. At theesaime the person is responsible for the
implementation of changes, which result from thevettgpment of economical manufacturing,
designed on the basis of VSM and the eliminatiotinoé waste.

3. PRINCIPLES OF MAPPING OF A CURRENT STATE OF VALU E STREAM

Stream mapping begins from the end of the prodangiimcess and it is continued through its
successive stages, and it is completed at the hiegiof the process. Further actions consist in the
elimination of identified sources of time waste amdjustified costs. Thus we distinguish the
procedure referring to the improvement of the vatieam, which are referred to as kaizen of flow
and the procedure consisting in the eliminatiowaste at the level of work stations and employees,
which is called kaizen of the process and concarsingle operation. As a result of these actions a
map of the future, improved or ideal state of thedpction process is created. Such a constructed

map of the future state of the production processomes a project of the lean manufacturing
system.
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Value Stream Mapping consists in the plotting ofseheme of flow of materials and
information in the production process using arlpjtraymbols (icons) selected from a previously
prepared set. Depending on the information neeidsst#t may be modified or supplemented with
new symbols. Individual symbols are described usidditional information — parameters of the
process. The basic scheme of the process is exegutke level of specificity, at which production
operations are elementary components. In the cafri®e further procedure we may increase the
level of specificity and perform VSM in relation itedividual operations.

The process of map formation begins with the amalygscustomer requirements, represented
in the scheme by the icon of the factory. Informatbn the requirements of the client is recorded in
the descriptive label under the icon. In case oistant deliveries two parameters are given: time of
delivery (at what time intervals deliveries are axed) and the volume of deliveries (periodical
demand for products).

In the representation of basic production proceses of the process are used. One such icon
symbolises a fragment pf the manufacturing proseparated from the next with the interoperation
stock, in which manufactured parts are gatheredt@mdferred in batches to the next section of the
process. Such an isolated fragment of the produgiocess may cover one work station or several
such stations. An example of the former may beathrk station for panel sizing, while that of the
latter may be a processing line composed of sewendk stations connected with conveyors. To
each icon of a process descriptive labels are tatthccontaining parameters characterising a
selected process. Processes are described bylltheirig parameters:

- cycle time (CT) - the time passing between momeim which successive manufactured parts
leave a specific manufacturing process,

- overtooling time (CO) - time required for the pagation of a work station (exchange of tooling
and adjustments of tools) to provide the transifimm manufacturing of one type of parts to
another type,

- availability of work station (AW) - the proporticof time assigned to the performance of a specific
type of products in the total work time of a wotktgn during one shift,

- effective work time of work station (EW) - themie of a shift reduced by the down time of the
work station,

- EPE index (every part every...) - the volume ofraduiction batch expressed in time required for
the production of the whole batch of parts.

Moreover, parameters describing the specified @eaif the process include the number of
workers operating a work station or work stationsl ghe number of shifts of work at the work
station.

If periodically work station stocks are formed &t twork stations (work in process), but
processed parts are transported between these statikns in a continuous manner, there is no
ground for the isolation of such work stations asdigning them different process icons. Stocks of
manufactured parts, which are found between distéhged processes, are denoted by an icon,
indicating the site of their accumulation. In tleen label information on the volume of stocks is
attached. On the basis of collected data the flapacity is determined for each production section,
according to the formula:

FC = (EWICT)*AW,

where:

FC - flow capacity (effective volume of production)

EW — effective work time of work station,

CT - time of the parts cycle,

AW - availability of work station.

After the construction of the map of flow of matdsi in its upper part the scheme of
information flow is added, marking it with arrowMethods of information transfer (types of
information flow channels) are described by appaiprdescriptions on the labels placed next to
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arrows (e.g. by fax, electronically — Electronic t®dnterchange — EDI). The main source of
information is the Production Control Departmen€[®. It collects information sent by customers
and supplied from the production process. Next P&Resses it, most frequently using a computer
program (e.g. MRP, ERP) and assigns tasks and tiofetheir realisation. Thus processed
information creates the production schedule. PG is& appropriate fragments (section schedules)
to individual sections of the production procesabéls placed next to arrows are supplemented with
the periods, to which the transmitted informaticertains (e.g. a week schedule, daily dispatch
plan). The information flow represented in the eastream map is executed from right to left, while
the physical flow of manufactured parts occurdim dpposite direction.

Manufacturing based on schedules determines afgpe@nner of materials flow. Each of the
sections of the production process operates autimadlyy according to its own section schedule,
transferring produced parts to the next processa Assult individual processes “push” processed
materials in the direction of completion of theimnproduction process. On the map of the process
such a method of parts flow is marked with arrovitha graphically differentiated form.

Actual manufacturing processes are subjected ferdift disturbances. They are not reflected
in the used section schedules, since such scheidelesfy only planned requirements. As a result,
individual section processes supply manufactureddymts in the quantities most frequently
exceeding the requirements of the successive mese¥his results in the necessity to collect and
store them. Such a method of execution of a praolugirocess prevents uniform flow of parts
between individual section processes, i.e. theisa@n of the basic principle of lean
manufacturing.

On the basis of already recorded information, atléist stage of mapping of the actual state of
the value stream two parameters are calculateal: liesid time and total processing time. First for
each location of parts storage, denoted on thewiththe stocks icon, lead time is determineds It i
a quotient of the volume of stocks and daily regmient of the next section of the process. Lead
time is most typically expressed in days. The tofdead times for all processes and locations of
stocks storage gives the total lead time for aividdal part through the entire production process,
from the moment of raw material delivery to thepadich of a final product to the customer. In case
of branched processes, total lead time is detedhfimea path with the longest lead time.

The other parameter, which is determined at thestagje of value stream mapping is the total
processing time. It is a total of times of manufisicty cycles (CT) recorded for individual sections
of the production process. Total processing timexgressed in seconds. A comparison of both
these parameters shows how long the waiting tinfierithe processing of a single part in the entire
production process. Waiting time is the result gémproduction, which needs to be maximally
reduced in the course of designing a new orgaoisati the production process.

4. PRINCIPLES OF MAPPING OF A FUTURE STATE OF THE V ALUE STREAM

Overproduction refers to the manufacturing of patsindividual stages of the process in
higher quantities or at an earlier date that iteiguired by the next section of the process. thés
primary source of waste (unnecessary costs) iptbduction process. Overproduction results in an
increase of costs and extends the time of ordecutiom. In the lean manufacturing system each
section of the process produces only as much iasnigeded by the next processes. The transition
from the state of overproduction to levelled mactieing is executed through mapping of the
future state of the value stream.

Overproduction is eliminated as a result of the piidm of several principles in the
development of a new organisation of production.e Téhesign procedure begins with the
determination of the parameter of synchronisatmmtlie receipt of final products with the rate of
their manufacture. Tact time is such a parametés. & quotient of effective work time of a work
station during one shift and the volume of custoorelers, assigned to one shift. Tact time defines
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with what frequency final products need to be maaotufred to meet the customer demand for these
products. It is the basic parameter controllingrttenufacturing process.

Another principle applied in the design of a futiste of the production process is to
introduce continuous flow of parts at all secti@igproduction, in which it is possible. Continuous
flow of production is determined by the transfer pdrts from one work station to the next,
immediately after the completion of the procesghwio waiting time for processing in the next
process. Stocks between work stations and waitingpdirts are eliminated. The basic precondition
for the introduction of continuous flow is the Idireg of operation times at all work stations o&th
section of production, in which this process islise@l. Sequences of sections of the production
process, for which after reorganisation the comtirsuflow was introduced, are denoted on the value
stream map by one common icon.

In some sections of the production process contisutow may not be applied and it is
necessary to run production in batches. Then foh qarocesses links are created with the next
processes thanks to the application of a superm#éyge pull system. The introduction of a pull
system between two processes (suppliers and custpmeakes it possible to control production
with no application of schedules or forecasted demarhe rate of parts collection from the
supermarket (a mini buffer warehouse) by the pmaéghe customer determines what, when and
in what quantities the process of the supplier rfastures them. Flow of controlling information
between both processes is executed using two tfdemban cards (Japanese: Kan — visible, Ban —
a sheet of paper): production and transport. Thdymtion kanban controls the production of parts,
while the transport kanban determines the demangdds (Wojtasik 2000). The supermarket is a
small warehouse, to which the supplier’'s proceassfiers the manufactured production batch and
the customer’s process receives it in part or wholis also a location where both kanban cards are
stored and from which they are received. Superntsiree located at the production shop in the
vicinity of the supplier's processes. Each time wilee customer’s process requires deliveries of
parts the worker responsible for its procuremenifects needed parts from an appropriate
supermarket. At the same time the production kanbanansferred from the supermarket to the
supplier’s process, constituting there an ordetHerrealisation of a successive batch of prodoctio

In case when the number of variants of manufactypads is high, the use of a buffer
warehouse in the form of the supermarket lead$i@oaccumulation of excessive stocks. Such a
situation occurs e.g. during the manufacture otlpots according to the specifications of customers
(made to ord@r when a considerable number of manufactured gaetsunique. Then instead of
the supermarket the buffer in the form of the FIF@ (first in, first out) may be used. The lineais
warehouse with a specific capacity. In case wherlitte is filled, the process supplying parts stops
production to the time when the collecting procassd (collected) a specific portion of the stocks
(Liker 1998, Cutler 2006).

In some situations instead of the supermarket imdgse advantageous to apply a simplified
method of manufacturing process control, calledusatial pull. Then the supplier’s process
produces a constant number of parts in times, wdeemand is indicated on the part of the receiving
process. Such a solution may be applied only iesaghen the supplier’s process is characterised
by a sufficiently short lead time.

The use of supermarket-type buffer warehousesitigteis scheduling of only one process in
the entire value stream. The process controlledhkyschedule is called the stimulating process
(stimulator). Changes in the volume of productinrthe stimulating process influence the load of
all processes preceding it. The method of transfesemi-finished products from the stimulating
process towards the final product has to be cheriaet by continuous flow. Supermarkets or other
pull systems may not be applied in that case. Tthaslast section of the production process is
frequently the stimulator. Then it is controlled the basis of orders placed by customers.

In case of production of many assortments of prtdtite assembly of products occurs in
production batches. Required component parts @@ @bllected in batches. However, such an
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approach increases considerably the volume of sapgiter-operation stocks accumulated in the
supermarket-type buffer warehouses. At the same,titie volume of required stocks increases
upstream the value stream (in the direction tdonginning of the production process). Assembly of
products in batches results also in the necessyore a higher number of final products in ortder
provide their availability required by the inflowf oustomer orders. Excessive stocks of parts or
final products mean wastage, which during the desfghe lean manufacturing system needs to be
reduced.

For this purpose the assembly process is execudgd) wniform timing of production of
different types of products. The procedure whicidketo the above is referred to as production
levelling. Then the assortment is manufacturedradtely in small batches (. As a consequence, it
results in smaller inter-operation stocks over ¢hére production process and a shorter execution
time of customer orders, at smaller stocks of fipabducts. However, such an organised
manufacturing process results in an increased nuofbetooling of work stations, which run the
assembly process. The longer the retooling timbs, lower the efficiency of the designed
organisation of manufacturing. In such cases ailddtanalysis is conducted for operations
connected with the longest retooling in order tovte their maximum reduction.

The last solution applied in the development ohleaanufacturing is to introduce rhythmical
pull in relation to the stimulating process (Hir@300). It consists in the regular issue of small,
uniform production orders for the stimulating pregeProduction time required for the execution of
such an order is called the scale. Its size israeted on the basis of the quotient of the numlfer o
finished parts contained in a single transport @ioer and tact time. For example, a container
contains 10 pieces of parts and tact time is 120rs#s, then the scale takes the value of 20 minutes
The task to manufacture one transport containgradfs is issued to the stimulating process every
20 minutes and at such a rate one full containenariufactured parts is received from the process.
The size of the scale, the type of parts and ei@tutates are recorded on kanban cards, which
constitute production orders collected by the shiting process.

CONCLUDING REMARKS

The aim of value stream mapping is to indicate sesirof wastage found in the production
process in the form of overproduction of parts &indl products. On the basis of the obtained
picture of the course of the manufacturing pro@ss# was executed before its new organisation is
developed. A production chain is formed, in whielpglying processes are linked with receiving
processes with continuous flow or the pull syst&s.a consequence, such a designed system will
manufacture parts and final products only when theyrequired and in quantities consistent with
the demand.

Implementation of a lean manufacturing design mayést executed in stages. It begins with
the stimulating process, which most frequently @cated closest to external customers.
Implementation of this process frequently revehés necessity to introduce changes in the already
designed preceding processes. The second stages amation pull processes located first of all in
the central part of the manufacturing process.viddal pull processes are best implemented
successively in the direction from the beginningha entire production process. In the last stage a
new organisation is executed for processes cormhedth external deliveries of materials and parts.

The introduction of lean manufacturing in an entisgis not a single action. It is a process of
continuous improvement of production organisatithtris because the requirements of customers
change, new manufacturing techniques or technadogie introduced, products are improved or
new ones are implemented. These factors resulhicassity to introduce changes in the control of
manufacturing processes, their adaptation to nedymtion conditions.
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Rafael S. Wolln§®
QUALlTY ASSURANCE AND PRODUCT RECALL M ANAGEMENT

Abstract: The automotive industry experiences changes andddrebecause of rising
innovation requirements, shorter product life cgclgrowing models/varieties and especially
increasing process and product complé®iy Product failures and critical situations are hear
inevitable. From this side a Product Recall Managemfulfills quality criteria which are decisive
for its effectiveness and success. Eight successrfa(,key elements”) were formulated which
describe an optimal Product Recall Management.

Key words: success factors, key elements, quality, standatidiz unsafe product, product
recall management

1. PRESENTATION OF THE PROBLEM

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

In recent time above all the number of recallstia automotive manufacturers and supply
industry found large attention. A substantial obadle consists of it, that serious changes and high
dynamics in the sociocultural, technological, egatal, economical and politically legal
surrounding fields of the company have grown and tesks must be fulfilled in an ever more
aggressive becoming market. Many reasons speathdofact that the number of the recalls will
increase. The numbers of the German Kraftfahrt-Bsact (KBA) shows a frightening, constantly
rising tendency of the numbers of recall actiorsufse: KBA, annual report 2010). The Fig. 1
shows this development of the recall actions fr@®8lto 2010 in the overview.

Reasons for this development are the ever shortatupt life cycles, shorter development

times, technological complexﬁ% as well as in the introduction on the market cqarmematurely
due to the ever stronger pressure of competitidriclwintensifies the market situation increasingly
from Eastern Europe and especially the new econpmigers e.g. China, India and Russia, Brazil,

Mexico and South Korea, in addition, Australia, Garlthe Baltic statés would like to compete on

2 Dahlienweg 21, 56566 Neuwied/Germany, rafael-wgitjgmx.de

%0 Meffert, H.: Marketing. Gabler Verlag, p. 329.

%1 Schuh G., Stoelzle W., Straube F.: Anlaufmanageimeater Automobilindustrie erfolgreich umsetzeprigger 2008, p.
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eye level with the old industrial natiofi$or markets and resources. In addition, it ismfte longer
possible to recognize product specific deficits apdssible damage because of increased
technological complexity of the products. Due tesh numerous changes there are more and more
guestions. Which strategies make a contributiosuitcess? Why are they successful? There is an
increasing scientific interest in explanation bessaof novel changes, different open questions and
at the end risen product recalls.

Actions

200

B product recall actions
Wl supervised product recall actions
as part of all product recall actions
150y Follow-up actions o .<i‘ ' = B
B
'rrlrlrlrlli li

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Fig. 1. Recall overview in Germaniy.

2. RESEARCH QUESTIONS AND OBJECTIVES

Because of the shown changes and developments eoamyanies had strongly increased their
reaction. Whereby some efforts ran very successfolhers ran to failures. The question about
factors, characteristics and conditions, whichratevant with recall efforts for successes, as agll
the appropriate analysis of their effect and inflceableness represent are central problem for
practice. For this reason there is a special fasupotential requirements, success factors (,key
elements”) and the characteristics of Product Redahagement in profitoriented organizations.
Practical experience and theoretical terms of theeess factor research have to be adapted on key
elements, so that a construct of a successful BtoRecall Management can be illustrated.
Empirical data will be used in order to be ablenteasure success factors and indicators, which
should make possilble a measurement of the allsiteind confirm or refute hypotheses.

Hence, the purpose of this dissertation is to shoecess factors which have the possibility to
influence positively the success of a Product Redahagement and point out a first theoretical

framework in comprehensive perspectives, “Differentmpanies and business/OEvs. Parts&
Service/Aftermarket”. It fills out gaps in undensting of this special and maybe recondited sales
structure, which come from the practice. To somterx this study has shed light on questions by
drawing together and exploring the existing knowkedHowever, in most of the cases lacking a
scientific perspective to provide reliable and dahswers to the research questions is consider on
experience because of poor literature and on ther gide every product recall situation is différen
Hence, the purpose of the work and survey is tovelghe current situation (status quo) of
Quality Assurance and Product Recall Managemetinvitompanies and potential success factors.
This international survey is completely anonymousd aerves to obtain a general survey of this

Y
topic™ .

34 By “old industrial nations” will be understood US@apan and Western Europe, which controlled theddweconomy in
past.

* Annual Report from the Kraftfahrt-Bundesamt (KBA).

% Original Equipment.

%" This survey is conducted at 2 ask, a well-knowmersurvey provider and can be pursued by follgielow-mentioned
link: http://survey.2ask.de/ea65d8553a765759/suhtey
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Research questions which sought to be answered:

1) which sales channels can be affected by a defeptdeuct of an OE system supplier?

2) what are the central success factbasd requirements of the Product Recall Managemedt
how should these be arranged in order to ensursuiteess of the product recall management?

3) are there any significant differences regarding shecess development of the Product Recall
Management elements in dependence on the respeciitext (Differentiation of companies
and business channels?

4) how is the status quo regarding the key elementshef Product Recall Management in
companies today?

3. INTEGRATIVE RESEARCH MODEL **

A Product Recall Management fulfills eight key eknts which are decisive for its
effectiveness and success. In the following sestiom the one hand will be examined, how the
central elements of the Product Recall Managememtlld be arranged, in order to guarantee the
success in different contexts. The next sectiortains the development of the hypotheses which
must be empirically examined (confirmed or refuted)

3.1 Reference framework for the hypotheses resaaoctel

In the following the presented reference framewisrkbased on the basic assumption that
organizations integrate central key elements whbigifld a “Total Product Recall Management”. In
the following some hypotheses will be formulatedhia context differentiation of business channels
(OE - Aftermarket) and differentiation of companyebicle manufacturer — OE-Automotive
supplier — NON-OE-Automotive suppliers - other) ahiis intigrated in the costructed model. See
fig. 2.
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Fig. 2. Hypothized final integrated Product Redédinagement modél’

% Success factors are the key elements of theRotaluct Recall Management.
%9 Own source.
40 Own source.
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3.2 Hypotheses development
In the costructed Product Recall Management modehave following main elements which
are variables in the whole construct and includésiing formulated hypotheses.
Risk Management
Risk management can mean the difference betweesuhéval and failure or even future
growth of an product recall effected organizatiBisk management strategies are established once
the organization has identified the risk that ite€fg. | propose the following hypotheses regarding

Risk Management:

H;: Risk Management has a positive effect to idergtfon and reducing product or process errors.

H,: Risk Management has a positive effect to reducosis because of elimination of risks.

Hs: Risk Management has a positive effect to risgrdibn/sensitivity.

Product Recall Management preparedness
An organization which could be effected by a prdduezall must perform in such critical
situation and able to tackle such problematic $ibna Prevention, improvements and
performanceoutput across all processes, departmbotness units, and thus for the entire
organization, are driven by managmeent who mustirena total product recall preperdness.

Management is the right discipline who has the erapuent to move things. Due to with great

empowerment comes great responsibility. Thus, bhygsize:

H;: The organization quality has a positive effectrtanage a product recall scenario of a product

recall affected company.

Hs: The quality of planning, preparation and simwathas a positive effect to manage a product

recall situation of a product recall affected compa

He: An already implemented Product Recall Managerhasta positive effect to the product recall

scenario regarding prevention, intervention andvasgion.

H-: A good organization quality of the cause analysis a positive effect to the extent of product

recall-based improvements.

Partnering & Networking
Partnering&Networking is a soft (intangible) sucedactor which depicts the collaboration in
networks (within and outside supply chain). Intess#laboration with highly integrated partners

allowe an excellent communication with a high aitamand sensibility on unexpected issues, e.g.

product recalls. Therefore, the effect of excellegiationships is an advantage and benefits in

critical situations regarding communication and panh, and the following hypotheses will be
proposed:

Hg: Intangible resources have a positive effect dfidi@ncy to manage a product recall.

Ho: A good open and external communication has atigeseffect to the product recall rate and
customer trust.

H.o. Cooperation between a product recall affectedpaow and external parties (e.g. supplier,
customer, national authorities, consultants, dia9 a positive effect to manage product recall
situations.

Hi:: Interdepartmental cooperation (between internepadtments e.g. Quality Department,
Purchasing, Sales, Engineering, etc.) within a amgfgroup has a positive effect to manage
product recall situations.

Total Supplier Management
Total Supplier Management is an important discgliagarding supplier releases and supplier
integration in own processes which support the egitipn capability and in the end the success of
the company by optimization and implementiatiorpodcess and cost potentials. Due to | rise the
following hypotheses:

H12: Reducing process complexity has a positivecéfio product costs.

H13: Supplier integration has a positive effectaéducing errors because of supply chain process
optimization.
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H14: A supplier reporting system has a positiveeaffto a product recall affected company and
tackling a problem situation.
Traceability Management
Traceabilty Management is in the position of tragkiand tracing of product within the
complete supply chain. It speed up the identifaratand isolation of potential product which have
failures. Based on these statements | rise follgwlimee hypotheses:
H15: The quality of a centralized traceability ®blas a positive effect to the product recall rate.
H16: Clear product identification has a positivieet to reducing costs.
H17: Traceability has a positive effect to speedng to tackle problem situations.
Resource Management
First of all, all departments, functional units whole organizational systems, regardless of
their nature, require resources in order to fumctdfectively, or even to exist. Availability and
quality of the primarily below-mentioned resourees essential:
» financial resources
» intangible resources
* human resources
 information resources
A clear connection is evident and therefore thaseslof reasoning lead to the next following
hypotheses:
H18: From the beginning an implemented Product Rédanagement with available financial
budget has a positive effect to the product reszahario.
H19: Good available resources e.g. financial budget a positive effect to the product recall
scenario.
H20: Internal cost saving programs do not appronantial resources/budgets for prevention or
focused product recall relevant issues.
Total Quality Management
Total Quality Management encompasses a really lagge of topics and perspectives. It
focuses on giving value to customers by buildingedience into every aspect of the organization by
continue improvments, integrating in culture, 8tous | hypothesize:
H21: The extent of product recall-based improvemdras a positive effect to the product recall
rate.
H22: An escalation model has a positive effect fr@duct recall situation and tackling a problem
situation.
H23: Quality improvements has a positive effeataduce errors.
Information Technology
All systems exist for some purpose, and all pafrts £ystem support the overall organization in
fulfilling that purpose. A must be open and ableréact to the environment within the system
operates. That means it must respond or reacs iatérnal and external environment. Information
Technology is an open system and combines all elesrie one integrated concept. This leads to
the following hypotheses:
H24:A central implemented information system hapoaitive effect to information interchange
within a company or international group and tagkieblem situations.
H25:A central implemented data collection has atjweseffect to avoid same errors.
H26: An information system speed up to tackle peobkituations.

4, CONCLUSION

Results of success factors, characteristics angirsagents of a Product Recall Management
will be given by the survey which give all necegsatata for evaluations and in the end
confirmation/disconfirmation of all hypotheses.
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All results will be given in details and illustratén different diagrams. It is important to know
how is the focus in different companies, differsiae of companies, etc.

Risk Management

100
ProductRecall
Management
60 preparedness

Information Technology . g0

Total Quality Management ¢ Partnering & Networking

Total Supplier

Resource Management
Management

Traceability Management

Fig. 3. Key elements of a Product Recall Management

5. IMPLICATION FOR SCIENCE AND MANAGEMENT

Product Recall Management should be seen in fatupe as a full integrating philosophy in
the company’s culture. Due to it can be seen ol Product Recall Mangement” (TPRNM.

Total Product Recall Management brings togethercthmaplete range of other relevant and
important disciplines “key elements” as an integgdasolution incorporating by the Information
Technology? platform. Important elements are Total Supplier nklgement (TSM), Risk
Management, Resource Management, Traceability Mamagt, Total Quality Management,
Product Recall Prepardness, Partnering&Networkind gcorporating by the last key elements
Information Technology (IT). The result is a condtion of ultimate monitoring and controling in
processes which focus a high efficiency in the ietusiew of proactivity. Total Product Recall
Management is incorporating a high level of valdde.
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