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Abstract: The main subject of theoretical-empirical studygemted in this paper
is economic efficiency of companies listed on thisR and German capital mar-
ket. The discussed research problem was investigatthe form of a comparative
analysis and realized in two parts. The discusgi@sented in the first part depicts
mainly theoretical reflections on the essence asgskasment measures of compa-
nies’ economic efficiency. The second part prestrdsresults of a comparative
empirical research on economic efficiency of thempanies listed on the Warsaw
Stock Exchange and included in the WIG30 indexelkag the companies listed
on the Frankfurt Stock Exchange, which belong ® BAX index. The research
period comprises the years between 2004-2013. Aaative analysis of eco-
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nomic efficiency of the companies was conductethusitraditional ratio analysis
and the nonparametric DEA method. The results ®ftipirical research confirm
that German companies achieved significantly highalues of basic economic
categories in the analysed decade, financial resitparticular; however, their
generated profits did not reflect in higher valuef profitability ratios. Polish
companies performed much better as they also shbigber efficiency from the
DEA'’s point of view.

Introduction

Conducting a comparative research on the problérasamomic efficiency
of the companies listed on the European stock exgd®is a natural con-
sequence of adopted and realized micro- and mammoetc objectives of
the EU economic development. One of them is thevijraof economic
efficiency of public limited companies. It transatinto the economic
growth of national economies and improvement ef dif societies.

The problem also concerns the companies listecherPblish trading
floor compared to the companies listed in stockharge indexes in devel-
oped countries including Germany. While analyziagadfrom the Interna-
tional Monetary Fund which concern economic grovithmust be noted
that in the recent years the Polish economy ha®esth, and according to
the forecast, it will still achieve much higher wa$ of the real GDP than
the German econorhy

In spite of the fact that the Polish and Germantabhmarket are very
different, it must be stressed that the level afnetic efficiency of the
analyzed companies may be associated not onlyimdikiidual factors for
the country but also for groups of countries, imtipalar in the European
Union. Moreover, an analysis of profitability of ®n companies can
provide a benchmark for other countries, includimgPoland.

Economic efficiency plays a leading role in shapaighe investment
potential of public limited companies listed on tapital market in a given
country. The potential is diversified and it seethist German companies,
which function in a developed market, will haveighhdevelopment level
of production factors, in particular, much highatues of wealth and capi-
tal in comparison with Polish enterprises. On ttieephand, it seems likely
that they do not exploit production and serviceress significantly, which

! According to the IMF data, the real GDP in 2013anted to 1.6 in Poland, whereas
in Germany 0.5. Moreover, the IMF forecasts shoat thetween 2014-2015 the economic
growth rate will respectively amount to: for PolaBd and 3.3, and for Germany 1.7 and
1.6.
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may result in a lower level of economic efficieniayGerman listed com-
panies as compared to Polish entities.

The main aim of the study is to determine the lewel character of spa-
tial diversification of economic efficiency in thompanies listed on the
Warsaw Stock Exchange and Frankfurter Wertpapisghom order to
achieve this objective,e a specific research hygsihwas formulated and
it stated that in economic practice there are 8wt differences in the
level of economic efficiency of the analysed Polatd German public
limited companies, and they mainly concern returtadal assets.

Methodology of the Research

The conducted empirical research refers to the eomp listed on the
Warsaw Stock Exchange and included in the WIG3@xnas well as the
companies listed on the Frankfurt Stock Exchangernig Frankfurter
Wertpapierbérse — FWB)which belong to the DAX index. The analysis
comprised financial statements of 60 companiesifiad for both indexes
on 20.11.2014. In order to meet the objective efdtudy, the author decid-
ed to concentrate on a ten-year research periogeas between 2004-
2013. Empirical data was obtained from the EMIS ¢Eging Markets In-
formation Services) database, stock market bufietRolish and German
stock exchanges’ websites, as well as the websitése analysed compa-
nies.

The analysed research problem is realized in twispBiscussion in
the first part includes the assessment of the coiapaefficiency based on
a traditional ratio analysis using accounting measult was assumed that
two analytical dimensions can be included in theliad system of the
efficiency assessment. These are the following:

— an absolute dimension i.e. accounting balance dmetresult catego-
ries, and
- a relative dimension (return ratids)

The other dimension of company’s efficiency assesdrallows to use
standard formulas of return on sales ratio (RO&urn on equity ratio
(ROE) as well as return on total assets ratio (RDTwich are a relation
between net profit to return on sales, respectjvedyity and total assets.

2 Frankfurter Wertpapierbérse (FWB) is the largdsi@ven stock exchanges in Germa-
ny and one of the most important financial cenimethe world securities market. The organ-
ization of public trading is controlled by Deutsdd@rse AG.

3 It is worth noting that return, similarly to effémcy, is classified in absolute or relative
values (compare: Bednarski 2003, p. 59; Bedna2§Ki7, p. 96).
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For the sake of comparison of stream data withrcalasheet data while
constructing last two ratios, a methodical solutivat was used, accepted a
balance sheet value of equity and total assets aserage state in a given
period:

ROE, = %2 RoTA, = 221,
E A
where:
EAT, — net profit in a given financial year,
E — average accounting value of equity in a givearicial year,
A — average accounting value of total assets ivendinancial year.

Additionally, measures of descriptive statistias. iclassical and posi-
tioning measures of location and diversificatiorrevalso used in the em-
pirical research.

The second part of the research describes thecatiph of the DEA
(Data Envelopment Analysfsinethod, which enables to calculate econom-
ic efficiency measures in a synthetic way. Thecadficy ratio measured by
this method can be described as a quotient of #gighted sum of inputs
(see Dyckhoff & Allen, pp. 411-436):

e = (215”:1 Uy X Yr)/(zyilvi X Xi)’

where:

e — measure of efficiency,

s — number of outputs,

m — number of inputs,

u, — weights describing significance of individuakjputs,
v; — weights describing significance of individugbirs.

It is stated in the literature that the DEA metl®dne of the most effi-
cient ways of efficiency assessment in various enva entities (compare
Cumminset al, 2010, p. 1526; Kao, 2014, p. 117; Lénal,, 2014, p. 361;

*In the Polish literature the DEA method is knovertlae frontier analysis method or da-
ta envelopment analysis. It must be stressed ltiesie tare numerous publications in which
the DEA method was applied to assess the efficieiasarious entities e.g. power houses,
hospitals, insurance companies, colleges, farnist-gpock companies, industry sectors; or
to evaluate efficiency of investment on the capitalrket. This method is most commonly
used in the banking sector (compare: Halkos & Tmee 2013, pp. 1658-1668; Fiordelisi
at al,, 2011, pp. 1315-1326; Chortaressal, 2013, pp. 1223-1231; Rogowski, 1996, pp. 4-
48; Ferd, 2006; Hulsmann & Peters, 2007).
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Sahooet al, 2014, pp. 921-922). It shows a number of aftracitatistical

features, including among others:

— it enables to analyze companies’ activity whiclcligracterized by a
huge amount of inputs and outputs,

— it is not necessary to apply rank order scalingnpluts and outputs,
thanks to which a subjective researcher’s impadherresults is elimi-
nated,

— it allows to consider various inputs and outputsluded in diverse
units, not only the monetary ones,

— it is not necessary to check functional dependdmateeen inputs and
outputs (no need for determining a production fiamjt

— volume of inputs possible to minimize, or outputsgible to achieve
with certain inputs are evaluated,

— it enables to discover extreme values that carvbdanked while using
other methods because of the effect of data awvegagcompare
Rogowski, 1996, pp. 4-48).

Depending on the purpose of the analysis and asktesearch assump-
tions, the DEA method offers an opportunity to aidte three forms of
efficiency measures i.e. input-oriented efficienoytput-oriented efficien-
cy, and efficiency without orientation. Moreovengte is the possibility to
estimate efficiency measures in three categorieastant economies of
scale, changeable economies of scale, and nonsugazionomies of scale
(see Bankeet al, 1984, pp. 92-1078; Faaet al, 1985; Kleine, 2002, p.
210).

Table 1. Inputs and outputs in the DEA model

Variants Inputs Outputs
Variant | E, TA
Variant Il E. TAAE, ATA, DIE ROTA, ROE

Mark: E — equity; TA — total assets (total capitabE — dynamics of equityyTA— dynamics
of total assets (total capital)/E — debt-equity ratioROTA- return on total assetROE
— return on equity.

Source: author’s own study.

For the need of the study a variant oriented tovsapdits with steady
economies of scale was applied. The choice ofrtludel was dictated by
the main research objective of the study that fedube analysis of factors
determining economic efficiency on minimization ofputs. Classical
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measures of return (equity and total assets) iitiestwere accepted as

outputs whereas as inputhe author accepted:

- in the first variant — only accounting values dat@ssets and equity,

— in the second variant — accounting values of t@a$akts and equity, rati-
os of their dynamics and ratios of capital strugtumeasured by a rela-
tion of debt to equity (debt-equity ratio) (see [Eab).

The Essence and Measures of Company Efficiency

The concept of ,efficiency” is one of the most ptgswnotions in econom-
ics and science of management, as well as in geeaeosaomic practice.
However, it is often interpreted and understood igondusly and used in
diverse ways in management practice.

According to an encyclopedic definition, efficienisyperceived as a re-
lation of outcomes to outlays (s@éelka Encyklopedia PWN002, p. 53).
The notion of efficiency often relates to a rulerafional management,
taking a form of two variants: effective (maximimet of outcome) and
economical (minimization of outlay) (see Matwiejkz@000, p. 27).

In the discussion on actions oriented toward obigimew outcomes,
some attention must be paid to an attribute ofr tefficiency, combining
effectiveness with efficiency, expediency and adftetiveness. Moreover,
in the literature efficiency is often linked withah notions as: productivity,
profitability, rationality or even purposefulness.such a context it may be
understood as not only an outlay-outcome relatom,also as an ability to
adjust promptly to changes, to implement a strateggt to accomplish
objectives, or as a tool for assessment of effieand effectiveness of
actions (see Skrzypek, 1999, pp. 11-12).

The evolutionary development of defining efficiensypresented by M.
Holstein-Beck who lists six categories composirgpaprehension of con-
tent and range of the notion of efficiency. Thegluwle:

— productivity (in a techno-economic dimension by iMdtson),

— competence (in an organizational-bureaucratic deoenby M. We-
ber),

— effectiveness (in a praxeological dimension by dtdfbnski),

— functionality (in a humanistic dimension by R. Beakd),

5 What must be stressed here is the contractuahctearof the notions ,inputs” and
Loutputs”. As far as connection of the term ,outpwith returns is justified in this study,
the term ,inputs”, which usually refers to costsused only to perform the role of custom-
ary terminology used in the terminology of DEA nwdh
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— communication (in a personality dimension by D dwless), and
— morality (in a behavioral dimension by K. Obuchoiysk

However, in the light of the record of the orgatima and management
theory, it is assumed that efficiency is a primeayegory in relation to the
above-mentioned notions (see Skrzypek, 2007, p- 214

Taking the diversity and the inconsistency of definthe category of
efficiency into consideration, it must be pointbdttthere are two key ap-
proaches: purposeful and systemic, which signifigadiffer (compare
Bielski, 2002, p. 109). The first one focuses om dlegree of achieving set
objectives and is identified with a notion effectivenesgefficacy, pur-
posefulness), the latter one focuses on a degresiraj resources, which is
described a<fficiency (productivity, efficacy, cost effectiveness). As a
proof of the existence of differences in percepgtiohthese two approaches
one can quote the statement saying that ,effeatisgrrelates to doing
things in a right way, whereas efficiency relatesloing the right things”
(see Clark, 2005, p. 5). Being more precise, affeness is identified with
cost effectiveness in the theory of competent #igtss In economic reality,
a desired condition is ,a combination of effectiges and efficiency with
cost-effectiveness. Since it can happen that onecaefficiently, but une-
conomically, and also one can do harm or act farefit efficiently and
economically” (see Niedzielski, 2011, p. 20).

Contemporary management of organization also regumcluding a
criteria of social righteousness (social effecte®s) (compare Nowosiel-
ski, 2008) as well as value for a client to theeasment of management
competence. Simultaneously, what must be pointédsauneed for exclu-
sion of allocative efficiency (allocation of resoas according to customer
preferences), or price efficiency (low prices wtolataining outlays and/or
high prices while selling products) (compare Szyd0608; Szymaska,
2010).

The presented variety of approaches proves thahti¢ research on
various aspects of efficiency must definitely betar conducted and dis-
cussed.

The subject of particular interest that is presgnitethe study is eco-
nomic efficiency that derives from a rule of ra@bmmanagement and is
defined as a difference between outcomes and auitteyirred in order to
obtain these outcomes. It can be observed in finhaad/or productivity
dimensions and concern a single enterprise anldéowhole economy (see
Diagram 1).
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Diagram 1. Basic categories of efficiency

Overall efficiency

Economic
efficiency

Non-economic
efficiency

In financial
dimensions

In productivity
dimensions

Microeconomic
efficiency

Macroeconomic
efficiency

Source: autor’'s own study.

The foreign literature also presents the notiomadrall efficiency that
comprises technical efficiency and allocative edficy (compare Aparicio
et al, 2015, p. 882). It is also pointed out that there a lot of studies on
economic efficiency in technical and productivendnsions, whereas too
little attention is paid to efficiency in a finaatidimension, mainly when
assessment of profits, costs etc. is concerned pammSilva, 2014, pp.
108-112).

A very interesting approach to a modern perceptibeconomic effi-
ciency is the one presented by E. A. Helfert. Th#har points out that a
basic economic objective of rational managemeradisinistration of se-
lected resources at a strategic level in a wayithédtte long run an econom-
ic value will be created, ensuring not only covgrbut also a good return
of incurred outlays without exceeding a level akriaccepted by owners
(see Helfert, 2004, p. 427).

Economic efficiency is a category used, first of as a criterion of as-
sessment of activity of the whole company as weitaspecific areas. The
importance of this category results from the féett tit prejudges the es-
sence of enterprise as an economic entity, comdtigpits functioning and
determining its development (see Osbert-Pociecb@7,2pp. 337-349). It
concerns an ability to enhance a company’s mar&tipn and improve its
financial results. Moreover, acting in line withoeomic efficiency while
taking decisions in enterprises is compatible witximization of benefits
for owners (see Wrzosek, 2005, p. 459).

The measurement of economic efficiency is an exéhgroomplex and
difficult problem of theory and practice of the essment of enterprises’
functioning and development. They result from ddeepbjectives, forms
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and conditions of enterprise functioning, advergeeetations of stakehold-

ers and changing concepts and practice of managemen

In economic theory and practice an efficiency retarefers mainly to
analyzing outcomes with set outlays or using ostlay order to obtain
assumed outcomes.

Efficiency understood as mutual relations betweetiags and out-
comes can be presented on the basis of threefbasiclas:

- efficiency as a difference between outcomes anldysufprofitability),

- efficiency as a quotient of outcomes to incurretlays (cost effective-
ness), and

— efficiency as a quotient of difference between ontes and outlays to
incurred outlays (rate of return).

When outlays and outcomes can be presented in nadswnits, their
collation enables to obtain the efficiency ratiattlhllows to make assess-
ment in comparison with, e.g., a set base levah pIr efficiency of other
units. Measures of efficiency are based on thrggasghes (see Szy-
manska, 2009, p. 159):

— ratio — constructing relations between various n@e (based on return,
cost-effectiveness, productivity ratios),

— parametric — determining technical dependence letwautlays and
production, showing a maximum amount of product tten be ob-
tained at a specific level of outlays — e.g. SFfo¢8Bastic Frontier Ap-
proach) method, TFA (Thick Frontier Approach) methDFA (Distri-
bution Free Approach) method, and

— nonparametric — using a procedure of linear progmearg — DEA meth-
od (Data Envelopment Analysis), FDH method (Frespbsal Hull)
(see Charnest al, 1978, pp. 429-444).

In spite of the fact that while assessing enteegtisfficiency a dynamic
growth of interest in DEA and SFA methods (compaaenpe & Hilgers,
2015, pp. 1, 12) is observed, it must be stredsadratio analysis still re-
mains a relatively simple method of insight int@eoemic operations and
results of functioning of economic entities, asdhcentrates on construct-
ing relations between these volumes (compare S&k@i& Jachna, 2014,
pp. 144-145). It is very important, however, tHagde values are correctly
estimated and interpreted, which is conductedhenbisis of comparing
obtained results with accepted reference bases.liénature presents a
number of ratios used in assessment of economigiegfty of enterprises,
which allow to conduct an analysis in a very broadge. These ratios in-
clude accounting, financial or market ratios thah de expressed in an
absolute or relative dimension (see Table 2).
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Table 2. Examples of accounting, financial and market ratissd in assessment of
economic efficiency of enterprises

Symbol Designation
EBIT Earnings Before Interest and Taxes
" Absolute | EBITDA | Earnings Before Interest, Taxes, Depreciatimd Amortization
-% NOPAT | Net Operating Profit After Tax
o EPS Earnings Per Share
% ROI Return on Investment
§ ROA Return on Assets
. . ROS Return on Sales
Relative -
ROE Return on Equity
DFL Degree of Financial Leverage
DOL Degree of Operational Leverage
FCF Free Cash Flow
FCFE Free Cash Flow to Equity
8 GCF Global Cash Flow
= | Absolute -
= DCF Discounted Cash Flow
-g NPV Net Present Value
s CVA Cash Value Added
[ IRR Internal Rate of Return
Relative | CFROI Cash Flow Return on Investment
WACC Weighted Average Cost of Capital
EVA Economic Value Added
3 EVC Economic Value Creation
‘< | Absolute
= MVA Market Value Added
% SVA Shareholder Value Added
= . TSR Total Shareholder Return
Relative -
VCI Value Creation Index

Source: autor’'s own study based on Jaki (2012150-154).

Undoubtedly, the efficiency measures that are rofisn analysed are
return ratios, mainly because of their role anddrgnce in assessment of
financial situation formulated by creditors, ownargd the State Treasury.
Their application to management practice in enisegrfaces certain con-
straints connected with, among others, accountitigyp focus on the past,
disregarding risk and capital cost and structureastires of profitability
and efficiency based on cash flow as a rule eliteimaperfections of ac-
counting ratios concerning using various accountulgs, however, they
have some disadvantages. Most of them were cr@atzhsulting compa-
nies which advertised them aggressively, creatngpbral fads, moreover,
they are very often used only to measure short-techievements (see



Comparative Analysis of Economic Efficiency of..77

Dudycz, 2005, pp. 163-169). Market valuation, oa tither hand, consid-
ered the most objective, is dependent on the &tuah capital market,
speculative operations, or established policy a¢lstnarket investors.

The weaknesses of efficiency assessment measuessnped above
seem, nonetheless, natural, especially in the bfhibability to create an
overall system of measurements of achievementsigauacial efficiency of
enterprises, which could reflect their diversitydamultiplicity as well as
complexity of mechanisms shaping such efficiency.

Based on the empirical studies conducted on this lbhsSerman con-
cerns, it can be stated that only one third usekehaneasures in the as-
sessment of efficiency. Although nearly three cerartformulated their
action objectives as value maximization, numeraugrerises used tradi-
tional profitability measures in financial contialy, taking accounting
profit into account (compare Pelleas al, 1997, pp. 1933-1939). On the
basis of the analysis of the biggest German puibtited companies (from
DAX index) it shows that in the majority of casesofe than 90%) relative
measures of enterprise value were used and they wadculated on the
grounds of the accounting profit (see Fischer & Wn2005, p. 25). Simi-
lar conclusions were drawn by other authors as (gek Hermann et al.,
1999, pp. 399-406).

Empirical Research Results

The results of the conducted empirical researcHiroorthe diversity of
shaping of basic economic categories in Polish@ednan public limited
companies in the period between 2004-2013. It aved by calculated
average values of equity and total assets as walhl@s revenue (see Table
3).

The figures presented in Table 3 show unanimodmsly ih the analysed
decade companies included in WIG30 index achievadhmower values
of equity and total assets as well as sales revémre companies from
DAX index. Differences in the value of total assatsounted to about 150
billion Euros on average, equity to about 15 hiliBuros, whereas sales
revenue to about 35 billion Euros. The biggesttpasthanges in values of
these economic categories were observed betweeh-2007. A subse-
guent two-year period reflects some kind of mark@tapse that is de-
scribed as crisis situation (compare Dach, 2011,38g36), whereas the
years between 2010-2013 show a relative growthahfies of selected
items of balance sheet and profit and loss account.
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Table 3. Average values of equity and total assets asagetlales revenue of com-
panies included in WIG30 and DAX indexes betweef42R013 (in million Eu-
ros*)

Specification | Index 2004 | 2005 | 2006 |2007 |2008 | 2009 | 2010 | 2011 | 2012 |2013
WIG30 44 47, 55| 67, 66| 69| 76| 75 82| 85
DAX 120,9| 131,8| 147,7| 178,9| 187,6| 152,6| 167,5| 179,5| 177,7| 161,4
WIG30 10 11| 14| 18 16| 18| 21 21| 23| 24

Total assets

Equity

DAX 11,8| 13,7| 15,1| 16,0 14,4| 15,3| 17,6/ 18,5 19,7 19,8

WIG30 0,8 10 15| 1,7 21| 1,7 21| 24| 258 22
Sales revenue

DAX 31,1| 32,8/ 36,3| 35,5 36,6/ 33,3| 37,7| 40,9| 44,4| 43,3

* To calculate balance sheet data from compan@sdiin WIG30 an average NBP ex-

change rate on balance sheet date was used, whereakulate items of profit and loss

account the used value was an arithmetic averatBBf exchange rates binding on the last
day of specific months in a given year.

Source: autor’'s own study based on EMIS databage://twww.boerse-frankfurt.de and
websites of analysed companies.

What should be underlined here is shaping of adooymmeasures of
economic efficiency in absolute terms i.e. finaheesults of examined
companies. The analysis of financial statementsdxt 2004-2013 point-
ed at a certain regularity connected with a sigaift dominance of German
companies over Polish enterprises (see Figure 1).

Figure 1. Average values of financial results of companiesnfWIG30 and DAX
indexes between 2004-2013 (in billion Euros)

3.C 243

2,5 2,05 202 208 211 217
2,0 1,67

15 1,27

10 082 085

050,12 0,15 0,228 0.2 (,E. (ﬁ. 0,26 O35 0288 0,2
0,0 ; ; ; ; ; ; ; ; ;

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
BWIG30 mDAX

Source: autor’'s own study based on EMIS databage://twww.boerse-frankfurt.de and
websites of analysed companies.

Moreover, three similar research sub-periods wented (between
2004-2007, 2008-2009 and 2010-2013), in which aedlymeasures
showed diverse tendencies. What should be stréssedare more radical
changes in values of financial results of compafi@s DAX index con-
trary to companies from WIG30 index, in particuilar2008 and 2010, in
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comparison with the previous year. What is alsotivoroting are differ-
ences in a reverse trend of economic efficienciywtzas observed in the last
three years. While German companies showed anaseref economic
efficiency, the Polish ones noted a decline inaherage values of financial
results.

While analyzing calculated measures of descripshedistics it must be
stressed that in German companies a more conslidedalersification of
financial results values was observed in the aerdlyfecade than in com-
panies from WIG30. It is also confirmed by valuéstandard deviations
as well as minimum and maximum values in each aedlyesearch period
(see Table 4). In particular this situation wadbkés between 2011-2012,
when differences between minimum and maximum aelidinancial re-
sults amounted to a dozen billion Euros.

Table 4. Summary statistics of financial results values@mpanies included in
WIG30 and DAX indexes between 2004-2013 (in billEuros)

Specification |Index |2004 | 2005 | 2006 | 2007 | 2008 | 2009 |2010 |2011 |2012 |2013

Standard wiIG30| 0,15/ 0,19| 0,27 0,34 031 0,28/ 0,30 0,56/ 0,31 0,32
deviation DAX 1,28 1,76/ 1,77 2,17| 1,98 2,36| 1,82 3,23| 4,42| 2,61
WIG30 | -0,06| 0,00 -0,02| 0,00| -0,44| -0,15| 0,01| -0,25| -0,11| -0,04

Minimum
DAX | -0,37| -0,31| -0,27| -0,37| -3,84| -4,54| 0,32| -2,22| -5,26| -2,76
Maximum WIG30| 047/ 0,63] 0,91| 1,05/ 0,95 0,87 1,14| 2,75 1,17| 1,21
DAX 4,63 7,41 7,02 7,97 5,73| 8,40 6,84| 15,41| 21,72| 9,07
) WIG30| 0,06/ 0,05/ 0,10 0,11 0,10/ 0,08 0,15/ 0,17 0,18/ 0,12
Median

DAX 0,68, 1,07 1,66 1,92 0,90 050 1,22 1,10 1,22| 1,26

Source: author's own study based on EMIS datalbase//www.boerse-frankfurt.de and
websites of analysed companies.

Based on the above-mentioned economic efficiencgsomement con-
ducted on accounting result categories in absoértas, it can be claimed
that German companies achieved higher efficieney tthe Polish enter-
prises. The results of empirical research presentg&dble 5 confirm, how-
ever, that the economic efficiency of Polish comeameasured in relative
terms, in majority of cases is definitely higheathin German companies.
It is also indicated by calculated average valdeeturn on sales, equity
and total assets ratios. Moreover, in companiea IG30 index a bigger
diversification of efficiency measures, especiallye expressed by return
on sales ratios, was observed.
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Table 5. Summary statistics of return on sales (ROS), retur total assets (RO-
TA) and return on equity (ROE) in companies inchide WIG30 and DAX in-
dexes between 2004—-2013 (in %)

Ratios |Specification |Index  |2004 |2005 |2006 |2007 |2008 [2009 [2010 [2011 [2012 [2013
oo WIG30 | 12,4 16,0 16,6 179 17,4 208 23,6 179 50,7 39,1
DAX 53 63 7.8 95 34 05 7.2 78 61 97
Standard devia]WIG30 | 144 12,9 151 14,9 30,7 30, 289 23418441144
tion DAX 53 58 7.3 1.9 17.3 149 52 88 7.6 193
— WIG30 | 27,1 0.6 65 05 -57,3-148 1.3-60d 072 -122
ROS Minimum
DAX 53 46 34 48-723-634 19 30-11.8 5.1
. WIG30 | 36,3 37,7 45,7 45,6136,3159,4149,9 79,7989,4616,1
Maximum 5 ax 184] 26,4 36,1 51,7 42,1 24,1 203 38,d 30,1100,
edian WIG30 | 94 118 12,5 143 13,0 171 16, 164 12, 16,6
DAX 47l 55 62 66 44 27 53 60 57 58
e WIG30 | 16,8 171 164 184 18,0 148 187 153 149 12,7
DAX | 137 143 179 187 86 42 14d 130 9.8 140
Standard devialWIG30 | 183 13,3 13,0 104 314 160 228 159 148 12,7
tion DAX | 109 82 93 11,7 26,1 14d 64 11,4 183 350
N WIG30 | -166 049 -194 09 -389-131 3.7 -28.8 -151 -54
ROE |Minimum
DAX 97 54 a9 -7.7-9035365 31 -147-743 -a81
i [WIG30_| 78,1 581 480 4501504 7441274 60,8 74 58,2
DAX | 43,9 29,0 434 564 744 29.d 274 37.4 324184,
i WIG30 | 16,1 150 16,3 16,8 12,3 129 12,9 1348 130 114
DAX | 11,9 12.d 16,7 164 96 7.4 137 12 133 12.1
oo wicao | 74 71 80 7.9 66 61 91 69 7.0 57
DAX 40| 42 53 58 31 13 42 44 37 68
Standard deviaWIG30 | 54 7.1 9.6 7.8 109 7.8 144 104 113 7.7
tion DAX 470 43 53 64 96 42 32 50 45 194
N WiG30 | 04 08 57 03-133 -68 0,7-201-103 2.6
ROTA |Minimum
DAX 34 30 25 34-3574-107 041 30-114 338
vedmom | WIG30_| 163 23, 28,9 304 412 304 747 464 58 382
DAX | 188 18, 20,7 304 304 12.d 13,7 20,6 11,31080
_ WIG30 | 64 368 55 69 41 a7 53 47 a9 a4
Median DAX 26 34 39 39 28 10 36 41 409 40

Source: autor’s own study based on EMIS databage://twww.boerse-frankfurt.de and
websites of analysed companies.

It must be noted that in companies from WIG30 inheanalysed year
calculated average values of return on sales rat@s a dozen or several
dozen percentage points higher than in companaa fDAX index (see
Figure 2). What is more, average values of returtotal assets and equity
ratios of the Polish companies, except for fouresasexceeded the
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measures of companies from the German stock mbykatfew percentage
points. It confirms significant disproportions be®n average values of
ROS, ROE and ROTA ratios in companies included G890 and DAX
indexes between 2004-2013.

Figure 2. Variations in average values of return on saletsirn on total assets and
return on equity in companies included in WIG30 d»dX indexes between
2004-2013 (in pp)

2013 -1,4
11

44,5

2012

2011

2010

2009
BROS BROE mROTA

13,8
2008

2007 -0,7

2006 -1,5

2005

2004

-5 5 15 25 35 45 55

Source: author's own study based on EMIS datalbase//www.boerse-frankfurt.de and
websites of analysed companies.

Special attention should be drawn to deviationsveeh the analysed
enterprises between 2008-2009, when the WIG30 coiepadespite a
market collapse, noted an increasingly higher retur sales and insignifi-
cant declines in return on total assets. In the Dod¥panies, on the con-
trary, observed declines in profitability ratios@mted to over 50 percent-
age points. Presented results confirm the hyposhassumed at that time
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that effects of insolvency of American institutiomamediately reached
Europe, Germany in particular (see Romanie, 2008).

What is also worth stressing is the situation ia ldist analysed period
when German companies significantly improved tleewnomic efficiency
in every analysed area, and especially the oneuresh§y means of return
on equity ratio. As a result of a positive procebs, efficiency of the com-
panies from DAX index in 2013 turned out to be keigthan in the Polish
stock market companies.

The results of the analysis of efficiency measuwadsulated by means
of DEA Frontier softwargfor 10 examined periods (between 2004—2013)
showed that according to the first version of thedel, the majority of
WIG30 and DAX companies were characterized by iefficy lower than
259, whereas in the second version at the level beh28e50% (see Fig-
ure 3). Significant differences between Polish &edman entities, in favor
of the first group, were apparent in relation toAfEeasures that confirm a
high efficiency (75-100%).

Figure 3. Structure of analysed companies included in WIG3® BAX indexes
by their efficiency between 2004-2013

. | |
Version 1 - WIG-30 z

Version 1 - DAX

] | |
Version 2 - WIG-30 ﬂ 14
Version 2 - DAX ﬂ

i 1

00-25% 025-50% B50-75% B75%-100%

Source: author's own study based on EMIS datalbase//www.boerse-frankfurt.de and
websites of analysed companies.

% Free version available on the website within tiuelys Cook & Zhu (2008).

" Specific efficiency measures were calculated anhthsis of mean values of specific
inputs and outputs for the period between 2004—2013

8 Taking into consideration the constraints of tHeADmethod (positive values of inputs
and outputs), negative values of specific input$ amtputs were replaced by a zero value.
Compare Feri(2006, p. 50).
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The detailed analysis of the examined entities frdfG30 index
proved that according to the second variant thadrigfficiency was ob-
served in seven public limited companies: CCC, COMRY POLSAT,
KGHM, LPP, PZU, SYNTHOS and TVN (see Table 6).

Table 6. Average values of efficiency measures (DEA) in @halysed companies
included in WIG30 and DAX indexes between 2004-2013

WIG30 DEAl measur%l DAX DEA. measurts.
Verson1 |Version 2 Version 1 |Version 2

ALIOR 4,2% 14,5%ADIDAS 25,7% 38,9%
ASSECO POLAND 7,5% 42,0%ALLIANZ 1,4% 28,0%
AZOTY 7,6% 40,9%BASF 5,8% 50,6%
BOGDANKA 12,5% 64,7%BAYER 5,1% 36,3%
BORYSZEW 29,6% 29,694BEIERSDORF 100,0% 100,09
BZ WBK 3,09 41,09%BMW 3,5% 34,5%
Cccc 100,09 100,0%9COMMERZBANK 0,9% 7,4%
CYFROWY POLSAT 51,094 100,0%CONTINENTAL 13,4% 29,4%
ENEA 1,0% 24,5%4DAIMLER 1,6% 25,6%
ENERGA 1,6% 26,0%DEUTSCHE BANK 1,2% 21,1%
EUROCASH 78,5% 96,69%4DEUTSCHE BORSE 56,7% 67,6%
GTC 3,0% 34,1%DEUTSCHE LUFTHANSA 11,0% 29,3%
HANDLOWY 1,9% 31,59%4DEUTSCHE POST 9,0% 41,0%
ING 2,7% 33,9%DEUTSCHE TELEKOM 0,6% 10,0%
JSwW 2,0% 33,8%4E.ON 1,7% 29,9%
KERNEL 51,09 67,4%FRESENIUS 16,1% 28,5%
KGHM 4,894 100,0%FRESENIUS MEDICAL CARE 13,1% 34,6%
LOTOS 1,8% 26,694HEIDELBERGCEMENT 6,7% 23,8%
LPP 50,09 100,0%HENKEL 16,8% 48,5%
MBANK 2,2% 25,3%INFINEON TECHNOLOGIES 0,0% 0,0%
ORANGE 0,7% 30,9%K+S 100,0% 100,09
PEKAO 4,3% 64,0%4LANXESS 51,4% 51,4%
PGE 1,4% 58,6%4LINDE 11,1% 44,8%
PGNIG 2,3% 47, 7%MERCK 24,3% 66,0%
PKN ORLEN 2,5% 51,9%4MUNCHENER RUCK 3,9% 46,5%
PKO BP 4,7% 71,69%9RWE 11,0% T4,7%
PzU 6,5% 100,0%SAP 43,694 100,09
SYNTHOS 100,099 100,0%SIEMENS 4,29 59,4%
TAURON 2,0% 36,894 THYSSENKRUPP 0,3% 0,9%
TVN 66,79 100,0%VOLKSWAGEN 2,7% 55,3%

Source: author’s own study based on EMIS datab#se//www.boerse-frankfurt.de and
websites of analysed companies.
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In these cases efficiency measures were at thedévE00%. A similar-
ly high efficiency from DEA'’s point of view (nearl$00%) was noted in
EUROCASH. On the other hand, the lowest degreeffafient usage of
capital outlays was noted in ALIOR.

While conducting a thorough analysis of the ertiftem DAX index it
must be stated that there were only two cases @SSAP) in which one
hundred per cent efficiency was achieved in thenexed period. The low-
est efficiency from DEA’s point of view (below 10%)as observed in
three enterprises: COMMERZBANK, INFINEON TECHNOLCES and
THYSSENKRUPP.

Conclusions

On the basis of conducted empirical research ihaabe unequivocally
stated that the Polish public limited companieqjt@y to the German
enterprises, were characterized by higher econefficiency. It is a fact
that the companies included in DAX index achievefinitely higher val-
ues of basic economic categories, financial resolfgrticular, accounting
measures of efficiency in absolute terms. On therobhand, the generated
profits did not translate into higher values ofuratratios which make up
accounting dimension of economic efficiency in tiela terms. On these
grounds, the companies from WIG30 looked much heligth in relation
to return on sales, total assets or equity. Sitgildrowever, less radical
conclusions can be drawn on the basis of efficiaatglysis by means of
DEA measures. On the basis of this nonparametiicoagh, it must be
stressed that German companies achieved, on aydmger efficiency
ratios in relation to the companies form the Padigitk market.

The assumed research hypothesis can be considengidcally con-
firmed. However, the conclusions from the above-io@ed analysis can-
not be generalised, but the results can be a &igntfcontribution to fur-
ther scientific research. A comparative analysie@inomic efficiency of
companies should take into account the specificitiethe sectors, in par-
ticular through the use standard formulas of returrsales ratio, return on
equity ratio as well as return on total asset®rati

What can be undoubtedly stated is the fact thablpnos presented in
the study which concerned a choice of forms, metharad tools of eco-
nomic efficiency assessment in enterprises determbiained results and
thus, further conclusions and taking specific inrest decisions. Howev-
er, conducting a multi-factor and multi-dimensioalalysis of company
efficiency while using various approaches and aeting, financial and
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market measures, is indispensable to create assesshat will enable
enterprises to develop and implement a system fafieft and effective
management.

Refrences

Aparicio, J., Pastor, J. T., & Zofio, J. L. (2015)ow to properly decompose eco-
nomic efficiency using technical and allocativetemia with non-homothetic
DEA Technologies.European Journal of Operational ResearcB40(3),
http://dx.doi.org/10.1016/j.ejor.2014.08.012.

Banker, R. D., Charnes, A., & Cooper, W. W. (198)me Models for Estimating
Technical and Scale Inefficiencies in Data EnveleptrAnalysisManagement
Science30(9),_http://dx.doi.org/10.1287/mnsc.30.9.1078.

Bednarski, L. (2003)Analiza rentowngci przedsgbiorstwa In L. Bednarski, R.
Borowiecki, J. Duraj, E. Kurtys, T. Waiewski, & B. Wersty (Eds.)Analiza
ekonomiczna przeddiiorstwa Wroctaw: Wydawnictwo Akademii Ekono-
micznej im. Oskara Langego we Wroctawiu.

Bednarski, L. (2007)Analiza finansowa w prze@siorstwie Warszawa: PWE.

Bielski, M. (2002).Podstawy teorii organizacji i zagdzania Warszawa: C. H.
Beck.

Charnes, A., Cooper, W. W., & Rhodes, E. (1978)adleing the Efficiency of
Decision Making Units.European Journal of Operational Researc®(6).
http://dx.doi.org/10.1016/0377-2217(78)90138-8.

Chortareas, G. E., Girardone, C., & Ventouri, A0X3). Financial freedom and
bank efficiency: Evidence from the European Unidournal of Banking & Fi-
nance, 37(4), http://dx.doi.org/10.1016/j.jbankdi® 2.11.015.

Clark, B. (2005). Managerial perceptions of markgtperformance: efficiency,
adaptability, effectiveness and satisfaction. Jaumf Strategic Marketing,
8(1), http://dx.doi.org/10.1080/096525400346286.

Cummins, J. D., Weiss Xiaoying Xie, M. A., & Zi, K2010). Economies of scope
in financial services: A DEA efficiency analysis thie US insurance industry.
Journal of Banking & Finance 34 (7), _http://dx.doi.org/10.1016/j.jb
ankfin.2010.02.025.

Dach, Z. (2011)Polityka makroekonomiczna w warunkach kryzysu wijgyw na
gospodark. Teoria i praktykaWarszawa: Wolters Kluwer Polska.

Dudycz, T. (2005)Zarzzdzanie wartécig przeds¢biorstwa Warszawa: PWE.

Dyckhoff, H., & Allen, K. (1999). Theoretische Bégrdung einer Effizienzanaly-
se mittels Data Envelopment Analysis (DESchmalenbachs Zeitschrift fur
betriebswirtschaftliche Forschung1(5).

Faare, R., Grosskopf, & S., Lovell, C. A. K. (198blne Measurement of Efficien-
cy of ProductionBoston: Kluwer Academic Publishers.

Ferw, A. (2006). Zastosowanie metody DEA do dkaeia poziomu ryzyka kredy-
towego przedsbiorstw.Bank i Kredyt 7.




86 Artur Sajnog

Fiordelisi, F., Marques-lbanez, D., & Molyneux, (R011). Efficiency and risk in
European bankinglournal of Banking & Finange35(5),_http://dx.doi.org/10.
1016/j.jbankfin.2010.10.005.

Fischer, T., & Wenzel, J. (2005). Publizitat von itteibern im Value Reporting.
Ergebnisse einer empirischen Studientrolling, 1.

Halkos, G. E., & Tzeremes, N. G. (2013). Estimating degree of operating effi-
ciency gains from a potential bank merger and aitipm: A DEA boot-
strapped approachlournal of Banking & Finance37(5), _http://dx.doi.org/
10.1016/j.jbankfin.2012.12.009.

Helfert, A. E. (2004)Techniki analizy finansoweéjVarszawa: PWE.

Hermann, H. E., Xhonneux, P., & Groth, S. (1998jegriertes Wertmanagement
bei der Bayer AGControlling — Zeitschrift fir erfolgsorientierte Werneh-
menssteuerun@/9.

Hulsmann, S., & Peters, M. L. (200Data Envelopment Analysis im Bankgewer-
be — Theorie und praktische Anwendu8garbriicken: Dr. Mller.

Jaki, A. (2012).Mechanizmy procesu zadzania wartécig przedsgbiorstwa
Krakow: Wydawnictwo Uniwersytetu Ekonomicznego waKowie.

Kao, Ch. (2014). Efficiency decomposition for gealanulti-stage systems in data
envelopment analysisEuropean Journal of Operational Research32(1),
http://dx.doi.org/10.1016/j.ejor.2013.07.012.

Kleine, A. (2002).DEA-Effizienz, Entscheidungs- und produktionsthisoiee
Grundlagen der Data Envelopment Analydi¢iesbaden: Deutscher Universi-
tats-Verlag.

Lampe, H. W., & Hilgers, D. (2015)rajectories of efficiency measurement: A
bibliometric analysis of DEA and SFA&uropean Journal of Operational Re-
search 240(1),_http://dx.doi.org/10.1016/j.ejor.2014 @4t

Lim, S., Wuk Oh, K., & Zhu, J. (2014)se of DEA cross-efficiency evaluation in
portfolio selection: An application to Korean stoctarket.European Journal
of Operational Researct236 (1), http://dx.doi.org/10.1016/j.ejor.201300P.

Matwiejczuk, R. (2000). Efektywrsé — proba interpretacjPrzeghd Organizacjj
11.

Niedzielski, E. (2011). Determinanty sprawnego i@ w zarzdzaniu.Zeszyt
Naukowy Ekonomia i Zagdzanie 1.

Nowosielski, S. (2008). Kitecznéc¢ i efektywngéé realizacji proceséw gospodar-
czych In T. Dudycz (Ed.)Mikroekonomiczne aspekty funkcjonowania przed-
siebiorstw. Wroctaw: Wydawnictwo Akademii Ekonomicznej we Vidlawiu.

Osbert-Pociecha, G. (200Relacja mgdzy efektywniig i elastyczngécig Orga-
nizacji. In T. Dudycz, & t. Tomaszewicz (Edskfektywnd¢ — rozwaania
nad istog i pomiarem Wroctaw: Wydawnictwo Akademii Ekonomicznej we
Wroctawiu.

Pellens, B., Rockholz, C., & Stienemann, M. (19%arktwertorientiertes Kon-
zerncontrolling in Deutschland — Eine empirischaddsuchungDer Betrieh
39.

Rogowski, G. (1996). Analiza i ocena dziatalciobankéw z wykorzystaniem
metody DEA.Bank i Kredyt 9.




Comparative Analysis of Economic Efficiency of..87

Romanie, R. (2008)Niemcy w obliczu kryzysu finansowego w U®Atrieved
form http://www.dw.de/niemcy-w-obliczu-kryzysu-fineowego-w-usa/a-
3646605 (20.11.2014).

Sahoo, B. K., Mehdiloozad, M., & Tone, K. (2014psE, revenue and profit effi-
ciency measurement in DEA: A directional distangection approachEuro-
pean Journal of Operational Research237(3), _http://dx.doi.org/10.
1016/).ejor.2014.02.017.

Sierpiiska, M., & Jachna, T. (2014Qcena przedsgbiorstwa wedtug standardow
swiatowych Warszawa: WN PWN.

Silva Portela, M. C. (2014). Value and quantityadat economic and technical
efficiency measurementEconomics Letters 124(1), _http://dx.doi.org/10.
1016/j.econlet.2014.04.023.

Skrzypek, E. (1999). Efektywdé dziatah w TQM — koszty jakéci. Problemy
Jakaoici, 7.

Skrzypek, E. (2007). Efektywdéd ekonomiczna jako way czynnik sukcesu Or-
ganizacji. In T. Dudycz, G. Osbert-Pociecha, & Byd (Eds.). Efektywn& —
konceptualizacja i uwarunkowania. Prace Naukowengrsytetu Ekonomicz-
nego we Wroctawiu, no 262. Wroctaw: Wydawnictwo WE Wroctawiu.

Szydio, M. (2008)Konkurencja regulacyjna w prawie spétakarszawa: Oficyna
Wolters Kluwer Polska

Szymaska, E. (2010). Efektywré przedsibiorstw — definiowanie i pomiar.
Roczniki Nauk RolniczycB7(2).

Wielka Encyklopedia PW({®002), t. 8. Warszawa: WN PWN.

Wrzosek, S. (2005)naczenie efektywsa ekonomicznej w procesach decyzyj-
nych przedsbiorstw. In T. Dudycz (Ed.)Efektywné¢ — rozwaania nad istag
i pomiarem Wroctaw: Wydawnictwo Akademii Ekonomicznej we Vigtawiu.









