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Optimizing of the Balanced Scorecard method for maagement
of mining companies with the use of factor analysis

Roman Kozéi, Sarka Vilamov&, Petr BaraneR, Vaclav Friedrich’, Zuzana HajduovAand Marcel Behufi

The managers of information age companies canrgtmerely on data derived from past activities leé tompany and focus on
improving existing processes. They need a framamieasuring values that result from strategic gaafithe company, a tool, which is
focusing on obtaining information about companyisrrent success, as well as finding new driving ésrdo ensure the future
competitiveness of the company. Strategic busipessrmance measurement system the Balanced Scor@@&C) is a suitable tool for
improving the competitiveness of industrial companiDuring its implementation, however, there icamflict of perception of the
importance of individual goals and measurable clotegstics in partial perspectives of the BSC atsdaictual enforcement of the various
strategic objectives in companies. The aim ofdhiigle is to verify the accuracy of BSC settingsun environment of selected companies in
the Moravian-Silesian region with the emphasis pthon mining companies with the help of multidirmerad statistics — factor analysis.
The research took place in 2015 in cooperation witimagers from the Moravian-Silesian Region (M8RJ, it was divided into two kinds
of research — quantitative and qualitative.

Key words:Strategic management, BSC method, industrial corepamining companies, managers, competitivef@s®r analysis.

Introduction

The business environment is known to be often dmdpdly changed and constantly threatened by strong
competition. If the company wishes to be successfudhould set specific aims at various decisicaking
levels together with means to accomplish them. Wihigue and well-put strategy is essential for comgm
operating at B2B markets especially since therdemer customers, but they are bigger than custemerthe
consumer market. Based on the empiric researchlidzaw et al. (2015) state that companies that thee
thorough strategic planning and introduce innovetianderwent the period of slow market growth afterlast
world’s economic crises without any difficulties.

Balanced Scorecard (BSC), a strategic system faisoreng the performance of companies, proved ta be
suitable tool for managers, which besides finanicidicators, also focuses on the areas the comppeyates
within in relation to their internal as well as enttal customers and consequent innovations. Thepoblem
while implementing BSC in practice seems to beittigal perception of the importance of each of tjwal,
factor or measurable parameter represent in paréiedpectives of BSC for the company’s managerstaad
consequent actual implementation of establishextegfic goals within the companies. For this vegsom, the
authors of this article have decided to verify thi&crepancy mentioned above on the number of masnage
selected region. The research took place in theaMan-Silesian region and therefore the authorsetho
compare individual influences of industrial and mghcompanies, as those are for this region typical

State of the problems

As a strategic tool, the Balanced Scorecard (BSCleiarly determined by four basic perspectivesrajrat
measuring the success of a company (financial,omest, internal processes, training and development)
However, it also provides enough space for indialdiifferentiation of BSC for each of the compaagg¢ording
to specific conditions simulating the environmeritene the strategic decisions are made (Kaplan artbiN
1996). Consequently, it appears essential to etaltlee importance of individual perspectives white
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industrial and mining companies try to achieve gnreaompetitiveness. For instance, Kasik (20133emted his
modified Six-Box Model.

BSC method

The reason for implementing the BSC method wastitieism of the way companies have been managed
up until now, i.e. with only financial aspect inew. The main impulse to create the new conceptusiniess
management was the fact that so far the performarase determined on the basis of outputs of inflexib
business financial accounting. Evaluation basetherpast data did not provide relevant informatmmachieve
the desired success in an increasingly intense etitime environment (VysuSil 2004). BSC is ofteredsin
combination with other methods. Modak et al. (20fd€us on the development of an effective perforcean
evaluation framework based on BSC and Fuzzy Arabiterarchy Process (FAHP) for the Indian coal mini
organisation. BSC administers strategic elementdeafsion-making in assessing the performance effitm
whereas FAHP is applied to determine the relatimpartance of the criteria in regard to approving th
organisational objectives. In the mining industhg transport is one of the areas having consitedtential
within the scope. Stas et al. (2015) design a quued framework for creating the Green TranspoffB8SC
models using an appropriate multi-criteria decisitaiking method with used Analytic Network ProcesN ).

The most common aim of the outcomes published aB&@ is finding the answer to a question: which
perspective of BSC and which partial factor play®e tmost important role when achieving greater
competitiveness of the monitored companies. Inattiiele published by Fouladgar et al. (2011), thagthors
dealt with setting and determination of prioritfes strategies in Iranian mining industry. The dimsng was
carried out among the senior management of mimdgstry. According to BSC, the customer perspediae
been selected as the most important perspectileved by financial perspective, internal procesaes training
and development. The research also showed thatrditegy aiming at improving mining and productmoved
to be more significant than any other strategies.

For effective management, it is necessary to red#tiat the individual BSC perspectives are intateal. As
TouSova et al. (2007) proclaim, the combinatiorfiedncial and marketing approach in the area ofeasing
the share of energy resources in the Slovak mébeatfits the future users on the one hand anchtirease in
sales volume for the sellers on the other one. Swalet al. (2016) add that mineral resources arengortant
and indispensable condition for the continuous tbgraent of the economy. For their efficient usestrategic
approach is needed, which must be reflected iroresple raw materials policy.

Competitiveness and innovation

The significance of innovations in the economy tievgng. Innovations accelerate and improve design,
development, production and use of new productijstrial processes and services. They play a drral@in
maintaining competitiveness both at national, Eaespor world market. Current worldwide low commuydit
prices force the mining companies to reduce urstand increase productivity. For example, Elantl Elevli
(2010) deal in their article with the use of theemll equipment effectiveness (OEE) to measure the
effectiveness of mining equipment. While Maruszeavekal. (2014) point out the importance of privedestate
ownership of mining companies. Another importantaaroften published and relevant to this article is
introducing innovations in the industry. The basgigestion is whether or not to introduce innovatidms
companies that are part of the industrial miningnafural resources. The study of De Arteche e{24l17)
includes the application and validation of a batahscorecard for measuring innovation and knowledge
results show that Chile is the leader in the mirgagtor, Argentina is more developed in the lifiesces sector,
Colombia performs better in human resources, and iBgrofessionalising the mining enterprises.

Klippel et al. (2008) claim that among factors eirsyithe survival of companies, innovations are st
relevant one. To prove their claim, they preseimezbmpanies within the industrial mining of nalursources,
how a new way of management — implementation of ithiegral use of lean manufacturing and mining
engineering, may influence their competitivenesorddver, results obtained by the practical useeai|
manufacturing in fluorite mining company in Braghow that there is a potential for adopting thiggmnation.

By adopting this concept, the company has savetfisigntly. Management innovations are very impotta

the context of linking individual parts of the BS&s Jurkasova et al. (2016) emphasise, it is esseatuse the
appropriate tools for the management of organisatiohanges in the trades such as mining industrg.main

tool of the InLook system brings along many advgegain this field. This tool is promising for corpte
management and employees, especially in manufagtwempanies such as mining companies where rather
highly qualified employees should work. Especiallywadays when the employers, as well as employegs a
also businesses, are thrown by never-ending chargkancertainty.

Based on the secondary data analysis, Bartos (28@mined whether is the mining industry conseveati
and dull or whether it is a sophisticated field antigh-tech industry. The results suggest thaimgimdustry
may be compared to any other sectors of the primgpésdustry. However, when comparing to high-tech
processing industry, which is on a much higher llethee difference was quite significant. Finally,hias been
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discovered that investments into the basic reseamchdevelopment were in the mining industry, comgdo
other sectors, very low and they kept plummeting.

Methods

Further presented analysis methods of availablerttieal resources are used for the needs of defithie
key terms in the BSC area and bases of used aralytiocedures. Selected methods of primary mangeti
research above all focus on obtaining feedback frammagers of companies operating within the Moravia
Silesian region by means of personal interviews guektionnaires. For the analytic purposes ofattisle, the
principles of factor analysis have been used.

Factor analysis

Factor analysis serves to reduce a large numbefmahifest) variables into smaller clusters (latent
variables) with minimum loss of information. Theyed it is possible to create perception maps while
researching the knowledge of products or brandsdmgumers or simulate correlated track purchaselgast
but not last it use it to get the most efficientadeeduction of extensive customer databases, etc.

According to Hendl (2004), factor analysis focusspecially on these three following targets:

e Analysis of correlations of larger number of valéh using their clustering, when the intra-clusters
variables strongly correlate together, while vadegabfrom different clusters do not correlate withcle
other,

* Interpretation of clusters, or more precisely neatdrs based on the original variables, which ackided
in the specific factor,

«  Summary of the variability of variables by usingraall number of factors.

Variables used in factor analysis should have diadine character. Marketing research often worlkhw
five (or seven) point Liker scales.

If factor analysis aims at reducing the numbemdédrimation needed to describe particular phenomeibon
can be argued that a set of evaluation it = 1, 2, ...K) try to explain, respectively replace a smalleyugr
of latent variables — factors; (j = 1, 2, ...,m), by which we can accurately describe the behavauhe
phenomenor(j < i). Mathematically, the result of factor analysis candescribed using systerksof linear
equations:

Xl :allFl +alZFZ t... +almFm +£1

Xk :alel +ak2F2 t.. +akmFm +£k (1)

where:
X; - measurable manifest variables,
a; -factor loadings,
F; - latent variables,
& - residual (unexplained) variab¥e

In addition to naming new factors, the next steyy ima the analysis of factor scores as by meankesiet
unique values for each measured case, new factevs\(ariables) may be used in subsequent data fimadel

Factor analysis, strategic management and BSC

Because BSC is closely linked to strategic managénvee would like to present studies, where factor
analysis was used in the strategic context. Chsitpeand Swierczek (2011) investigated factors imficing
global performance and technological developmearfthe perspective of management in Thai compaBigs.
using factor analysis, they identified three diniens — Global Activities, Strategic Direction ofZmpany and
Strategic Management Competencies. To achieverbpétdormance, the companies should accept global
standards, choose potential international partness, international projects and focus more on éwell of
globalisation of their operation.

The most common area of factor analysis used imection with strategic management is the area of
human resources. The perception and expectatiohsirain resources experts towards the content ohhum
capital measurement in conjunction with the comfmairategy and performance impact have been pralyio
covered by, for example, Gates and Langevin (20B§).means of analysis of main components — work
efficiency and costs of knowledge (indicators dfcgdncy), they derived two factors (types of huntapital
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measurement). The results of factor analysis conflrat the more developed is the company in the fé
measuring human capital development, the higharieficy it achieves. Company’s strategy shall reotikeated
merely on the basis of internal stimulations, kushould also be applied with the knowledge of tations
deriving from company’s external environment. leithstudy, Fraj-Andrés et al. (2009) targeted thiastors
influencing the choice of strategies in the envin@mtal area within Spanish industrial companie® fEsults of
factor analysis show that pivotal factors explajniwhy companies integrate environmental issues tinédr
strategic planning process are competitive motivaéind determination to lead.

Methodology of conducted research

The research, which involved the authors of thiglar took place in 2015 in cooperation with magisgy
from Moravian-Silesian Region (MSR) and it was ded into two kinds of research — quantitative and
qualitative. The following pages of the article lvdbntain detailed methodology and results of tbargjtative
research, which was based on the results obtainedthe qualitative one.

Preparing the research

The explorative research was conducted at the bigjrof the research process (Kozel et al. 201%). B
combining unstructured interviews with experts amdearching available secondary resources, abdve al
published outcomes in the area of BSC, statistitethods as well as regarding the importance ofviation in
the industry, the authors found a suitable basisufidher described research of managers from MSR.

The research effort aimed to verify the accuracthefBSC settings in terms of Czech companiestihee
been performed on a sample of businesses from MiSRas, therefore, necessary to verify the research
hypotheses that were determined based on the irepkation of the unstructured interviews with expexhd
study of the available secondary sources, mostigutsi published within the area of research.

One of the hypotheses was devoted to a particatan bf BSC. The second focused on the importance of
innovation in the industry. Hypotheses were forraschn outcome of the interviews with experts infible of
strategic management and managers of selected ogspavho claim, that in the large industrial compa,
such as mining companies, innovations play a migréficant role when it comes to competitivenesartimany
of the managers care to admit:

H1: Instead of typical 4 dimensions the Czech indusi@l companies may use an alternative approach

within the BSC.

H.: Innovations have major impact on achieving greatecompetitiveness of industrial enterprises.

The whole research process was carried out in ZDi&.quantitative research preparation stage iedud
besides indicative analysis of research and tegtiegfunctionality of the questionnaire on the graf 10
managers, also a proposal for the methodology 8éatng and analysing data. The questioning hasnbe
selected as the most suitable method of primary daltection, more precisely personal questioniitey & paper
questionnaire to allow respondents to clarify thesiions, if necessary. The questioning was schddul the
second quarter of the year when the research mooethodology had already been defined and sinadizsly
trained university students were able to take thle of an interviewer upon them. Data were collécte
respondents’ place of work. Respondents for thentifaéive research were managers of companies tipgra
within the Moravian-Silesian region. The sampleesivas determined by the lower limit of 100 respanslelt
was suggested that statistical data analysis shmulthrried out using a combination of methods oltirariate
statistics. This article presents the results ofdiaanalysis.

Implementing the research

Collection of data from a questionnaire survey wasgied out among 200 companies operating in the
territory of the MSR. Out of this number, the iniewers were rejected in 76 cases, and 111 compligdthe
required standards out of the remaining 124 quesdimes. To achieve proportional and comparable
representation of various groups of respondentsyait set that in case of sorting variables withy amio
categories, both of them may acquire any relatiggufency from 1/3 to 1/2 of the respondents. Vigmkvith a
higher number of categories only the upper limitsdach category were set — maximum 50 % of resguad
Specifically, it was the following sorting variakland categories:
e Main activity (production, other),
e Sector/core business (industry, other),
e Scope of business (montanistic, other),
«  Prevailing customers (B2B, others),
«  Average number of employees (11-50; 51-100; 101-2&f¥e than 250),
e Average gross annual sales / revenues in milliéiid2 (11-100; 101-250; 251-1000; more than 1000).
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To ensure the accuracy of factor analysis, thefadlg procedures were used: factor analysis ugelslity
for the given set of questionnaire items was asskgsing the Kaiser-Meyer-Olkin degree of adequ#mice —
KMO (Malhotra and Birks 2006) and using Bartletést of sphericity.

The number of new factors was first determinedgi$iie so-called Kaiser criteria that will allow grthose
factors to enter the model, whose own value (eigkm) representing the variability of the variablestem
explained by this factor, is higher than 1. Thée, $cree plot has been used (Meloun et al. 2005).

The most widely used method of Principal comporemlysis was used for factor extraction. For the
reasons of more suitable interpretation, the skedalotation solution was consequently used engunitore
balanced assignment of the original variables wividual factors. Varimax rotation method was uged
minimise the number of factors with high loadingndatherefore the whole interpretation was muchegasi
(Pecékova 2008). New factors were consequently dand then entered in further analyses as newblasian
the form of factor scores.

Results

The questionnaire, which was formed during the itatale research, used all twenty-four-evaluatitms
for the factor analysis. One of the aims of thialgsis was to find out whether the four stratedafsthe BSC
area) appropriately and sufficiently describe thainmobjective, i.e. determining the competitivene$she
company. Those twenty-four questions were splib ifdur groups (dimensions, indicators) based on the
common BSC structure:
*  Financial
e« Customer
¢ Innovation
 Employees

Model with six factors

Besides qualitative requirements to carry out faatmlysis, also the suitability was used for theig set
of items consequently verified quantitatively — tmgans of Kaiser-Meyer-Olkin test of sampling adegua
(KMO > 0.5) and Bartlett's test of sphericity (spbity < 0.05). In both cases, the results camepmsitive, see
Table 1.

Tab. 1. Results of the KMO and Bartlett's Test.

Metrics Values
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.856
Bartlett's Test of Sphericity Approx. Chi-Square 1355.450
df 276
Sig. 0.000

The number of factors was set in accordance witlsd¢s criteria. Additionally, six proposed poteiti
factors explained two-thirds of the total varianaéich is considering that those are real datagoatl value,
see Table 2.

Tab. 2. The total variance explained — Model withfactors.
Total Variance Explained

Component Total [%] of Variance Cumulative [%]
1 8.490 35.376 35.376
2 1.978 8.243 43.619
3 1.675 6.980 50.599
4 1.490 6.208 56.807
5 1.289 5.371 62.178
6 1.068 4.450 66.627
7 0.989 4.121 70.749

With the use of extraction method — method of ppakcomponent analysis and consequent rotation of
factors by means of the Varimax method, a tabla oratrix of factor loadings was created. The talbl&actor
loadings should comply with the following criteria:

*  Each entry (row) includes at least one empty sfaealue close to 0),
« Each factor (column) contains at least as many gimptes as factors,

*  For each pair of factors, there are at least asyritams that are related to one factor (i.e. just box is
empty), as there are factors.

In the proposed model with six factors, the thiodidition for an easy structure of factor loadingnmavas
not met in three pairs of factors. On the top af tisome items remained without any strong conmedtwards
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any of the factors. Therefore the structure ofdatdading is not optimal. That is why the nextpsteorked with
a solution of a lower number of factors.

Model with five factors

As can be seen in Table 3, the model with fivedes;twhich was generated using factor analysis, can
roughly explain approximately the same percentdgeanability of the original evaluation set (6242), which
is in the real world fairly high value. Once agdhe method of principal component analysis andtiata
Varimax method was used.

Tab. 3. The total variance explained — Model iiith factors.

Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total [%)] of Variance Cumulative [%] Total [%] of Variance Cumulative [%]
1 8.490 35.376 35.376 3.971 16.547 16.547
2 1.978 8.243 43.619 3.300 13.749 30.296
3 1.675 6.980 50.599 2722 11.342 41.638
4 1.490 6.208 56.807 2.605 10.856 52.494
5 1.289 5.371 62.178 2.324 9.684 62.178

Distribution of explained variability was reducedrh the original rotation ratio of 6.6:1 (8.490:89 at a
relatively favourable ratio of 1.7:1 (3.971:2.324)le can, therefore, expect an even distributionthef
components between the set of items among theradtothis case, the matrix of factor loadings thog five-
factor model complied with all the conditions afgile structure. Considering a large number of nionedues
(correlation coefficients) in the factor loadingsatnix, values of correlation coefficients less thas were
removed. To improve clarity, the original itemsefaluation set are in the table assigned to therfad the
highest correlation and ranked according to deargaslues of correlation coefficients.

Tab. 4. The rotated matrix of factor loadings —delowith five factors.

Original variables / New factors 1 INN 2 EMP 3 CUS 4 FIN 5 MAN
118 — process management 0.812
119 — process analysis 0.790
120 — optimisation, redesign and re-engineeringrotesses 0.770
117 — implementation of innovations 0.723
121 — support of innovation by management of thmpany 0.663
E26 — management and evaluation of employees 0.765
E25 — hiring and selection of employees 0.690
122 — willingness to participate in innovation fothe side of employees 0.610
E28 — employee’s motivation 0.519

E27 — employees’ career management

E24 — planning and prediction of places and wouddoa
C10 — market analysis, opportunity search 0.748
C12 — customer segmentation 0.665
C11 — comprehensive offer 0.615
C13 — characteristics of customers 0.590
F6 — risk analysis
F5 — cost analysis 0.741

F4 — analysis of financial indicators 0.698

F3 — financial planning and budgeting 0.647

E29 — safety and working conditions of employees 0.521

C15 — building customer relationships 0.709
F8 — management of current assets 0.629
F7 — financing method 0.585
C14 — Customer Satisfaction Analysis 0.504

An item that has the highest correlation (factadiog) with the given factor is so-called charaster
item/component (determines the nature of the gfaetor), for better clarity the item in the tabkin bold
writing. In case it is problematic to find a sui@tnterpretation or a name for a new factor, i t® named
based on this characteristic item. In this spedifise, we aim to find names for new factors, sa#raes are as
close as possible to the original names of the Big&nsions of the evaluation set. It is obvioug thdour out
of five cases, the effort to find names of newdastased on the original model of evaluation set successful
(Innovation, Employees, Customers, Financing x Neanaent). Nevertheless, that does not mean these
indicators are identical because there was a aiwatrof certain items from other areas to the fetors.

Descriptive analysis of factor scores

The final stage of factor analysis was to deternthre factor scores, which serve as a charactewdstic
examined units. The higher the value of the fastores for a specific company is (or group of comgs
selected according to a sorting character), trengar the factor of influence in the company. Udling mean
value, it can be identified that some factors amramor less relevant to specific companies or gsoop
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companies according to required sorting charactsssstatistically significant are considered th@serage
(standardised) values of factor scores which agkdrithan the critical value:

2

rit ﬁ (2)

In the case of this research, the number 111 respondents, which corresponds to the alitialue
Fwit > 0.19. All values higher in absolute value wegersas important for the interpretation. Table é&spnts
selected groups of companies, for which is the famtor — Innovation, based on the factor scoreyamimore
important than for other companies.

F

Tab. 5. Values of factor scores of a new factapiration for companies according to selected dater

Respondent groups F1 — Innovation
Gross annual turnover — more than a billion CZK 0.6077822
Number of employee— more than 250 0.4853056
Sphere of business — montanistic 0.3472154
Main scope of business — production 0.2670671
Branch — industry 0.2669489
Main customers B2B 0.2391391
Discussion

By conducting the primary research and based ohistigated statistic procedures, it has been fahatl
the examined hypothesis cannot be rejected andftine, the authors tend to claim that the resehyplothesis
can be regarded as proven and acceptable at tleetsaem

New factors

F, (made up of items 117 to 121) — this factor incladi&ve of the six items of the original indicataalled
Innovation. It can be stated that the original field of inndeas in the evaluation set was set correctly ared th
evaluation of respondents shows the similar wasvafuating individual items.

F, (items E25, E26, E28 and 122) — this factor is alimation of three items of the original indicator
Employees but one item of the Innovation indicalmwever, also applies to employees. All itemshddf factor,
therefore, have a common denominatoEmployees Once again, the correlation of the related itemas
proved, and at the same time, an important factblees presented here in relation to BSC. Namely ttiea
partial evaluation within one area of BSC has aeainoverlap in others (item or criterion includadne area —
perspective — of BSC may be thematically relateartother area).

F5 (items C10 to C13) — this factor includes four iteaf the original indicato€ustomers.As in the case
of Fy, it may be stated that most of the items in theyipal area of customers were done in the original
evaluation set, so the respondents were alloweitbsiavaluation significance.

F, (items F3 to F5 and E29) — this factor originatgdsplitting off three items from the originRinancing
indicator that was linked to the item E29 of thgyimal indicator Employeesimilarly to F, case, joining of the
item from another BSC area may be justified byfdut that when evaluating the item E29 (safety andking
conditions of employees) respondents subconsciaishssed the negative impacts that may arise from
compliance with safety and working conditions fahi@ving primarily financial goals that are part thie
indicator of financial perspective of BSC.

Fs (tems C14, C15, F7 and F8) — this factor includesiaining two items of the original Financing
indicator and two items of the Customers indicafdra first glimpse, this factor may seem very hegeneous.
As the factors named Employees and Financing ajreaidt the rule regarding the use of characteristim was
used to interpret the factor. In this case, theadtaristic item is C15 — customer relationship aggment.

Considering that thesFactor also includes item C14 — customer satisfactinalysis as one of the main
measures of general customer perspective of BS@ast necessary to find fundamental differences oetw
factorsF; and k. When using the optical method, it was stated tthatk factor is composed of original items
that focus on pro-customer activities preceding dlctual sales of products and therefore this factard
alternatively be named Customer’s offer. Under #igsumption, a suitable name fay ¥eems to be customer
relationship management, i.e. shorteneM&magement.

The relationship between the indicators used inatiginal model and the new factors is shown in the
following table.

Tab. 6. Penetration of original model with newtéas.

Factors/Indicators Financing Customers Innovation mplByees
F1 — Innovation o
F, — Employees * ok
F; — Customers kkk
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F4 — Financing rkk *
Fs — Management i *k

Factor scores
It was found that the introduction and use of irmtmn is the most important factor for achieving
competitiveness especially in these groups of comegaand enterprises:
¢ With more than 250 employees,
e With turnover over one billion CZK,
* In montanistic field,
*  Production companies,
e Industrial companies
e With prevailing B2B customers.

The companies mentioned above are a typical saofpliee original main industrial branch in the MSR
(mining and metallurgy). As it was found in the yorisly analysed development of industry in the c@ze
Republic, development of these industries withia MSR shows similarities, but it also shows thatreh
innovations were implemented, this development seenbe much more positive compared to the reghef
Czech Republic. Whereas the miners of OKD usedhitje market prices of commodities and the profientv
purely to the owners, after the drop in commoditicgs, the company had to end its operation. Ire as
metallurgical industry in the region, there is agequent implementation of innovations thanks tackvin the
recent years only one significant representativethi sector in the region finished its operatiommely
steelworks Vitkovice Steel.

Conclusion

Balanced Scorecard represents a suitable toolnfimeasing competitiveness of industrial compariies.
allows measuring the performance of companiesnoee complex manner. To ensure system functionatity
necessary to check compatibility of its individpalts. The authors of this article had thereforgdbal to verify
the settings of the BSC in conditions of selectethganies and enterprises from the Moravian-Silesigion
by using the multivariate statistics, in particultre factor analysis. Managers form the MSR predidhe
feedback. The aim was to find out how many and thlicnensions (perspectives, parts) should the BSDde
and whether some of it is of a greater importaicete industrial, or particularly mining companies

The used research process has confirmed that comgltime qualitative and quantitative research ves t
correct choice and that the input variables (thestjannaire) and the output variables (the newofagtproved
to be useful for the intentions of the author teaiso, the use of factor analysis verified expeatedclusions as
during their research authors also used othesstati procedures, and the results of factor amajy®ved to be
the most suitable. Recommendations arising frorfopmed factor analysis may be defined as follows:

e The number of traditional areas of BSC (and theirtents) is not universal and depends on the nafeals
specific company,

e Particular for large mining and other industriatezprises in the Czech Republic the BSC indicabedarea
of use of innovations to increase competitivensssracial.

At the same time, it may be presumed that the remént for a minimum number of respondents in each
group of respondents, as it was defined in the ouetlogical part of this article, caused relativédieal
responses in each of the group for the analytiealds of this article. Therefore, if possible (irseaf large
mining and industrial companies it should not g@blem) partial recommendation arising from tléisearch is
the requirement for proportional representatiorindfvidual respondents of the questioning when tongathe
BSC in a specific company.
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