
3, XVI, 2013 1

„E+M Ekonomie a Management“ je vûdeck˘ recenzovan˘ 
ãasopis publikující pÛvodní vûdecké práce a vûdecké studie,
jejichÏ základem je teoretická a empirická anal˘za. KaÏd˘ ãlánek je 
posuzován anonymnû dvûma recenzenty. âasopis je zamûfien 
do oblasti EKONOMIE, PODNIKOVÉ EKONOMIKY, FINANCÍ,
MANAGEMENTU resp. INFORMAâNÍHO MANAGEMENTU
a MARKETINGU. âasopis je uvádûn˘ v Social Sciences Citati-
on Index, Social Scisearch, Journal Citation Reports/Social 
Sciences Edition (http://www.thomsonreuters.com), v elektronic-
ké verzi indexu EconLit (www.econlit.org), v International Biblio-
graphy of the Social Sciences (www.ibss.ac.uk), v databázích
Inspec (www.iee.org), SCOPUS (www.info.scopus.com),
ABI/INFORM (www.proquest.com), EBSCO Publishing
(www.ebscohost.com) a v 11th Edition of Cabell’s Directory of
Publishing Opportunities in Economics and Finance/Manage-
ment (www.cabells.com).

„E&M Economics and Management“ is a double-blind peer reviewed
scientific journal, that publishes original scientific articles and 
scientific studies based on theoretical and empirical analyses.
The journal is comprised of several sections: ECONOMICS,
BUSINESS ADMINISTRATION, FINANCE, MANAGEMENT,
INFORMATION MANAGEMENT, and MARKETING&TRADE.
The journal is covered in the Social Sciences Citation Index,
Social Scisearch and Journal Citation Reports/Social Sciences
Edition (http://www.thomsonreuters.com), It is also monitored by
the electronic EconLit index (www.econlit.org), International Bib-
liography of the Social Sciences (www.ibss.ac.uk) and by Inspec
(www.iee.org), SCOPUS (www.info.scopus.com), ABI/INFORM
(www.proquest.com) and EBSCO Publishing databases
(www.ebscohost.com). It is listed in the 11th Edition of Cabell’s
Directory of Publishing Opportunities in Economics and Finance/
Management (www.cabells.com).

EM_03_13_zlom(4)  3.9.2013  10:14  Stránka 1



Obsah+Contents
Ekonomie
Economics

4 | Environmentálna Kuznetsova krivka a pozícia Slovenska 
a âeskej republiky v Európskej únii
Environmental Kuznets Curve and the Position of Slovakia and the Czech
Republic in the European Union
Tomá‰ Îelinsk˘

20 | Regionální multiplikaãní efekt jako indikátor lokálního rozvoje
The Regional Multiplier Effect as a Local Economic Development Indicator
Jaroslav Macháãek, Hana Silovská, Gabriela ¤íhová, Petr Jílek

34 | Kompozitn˘ predstihov˘ indikátor hospodárskeho cyklu Slovenska
Composite Leading Indicator of Slovak Business Cycle
Andrea Tkáãová, Anna Bánociová

47 | Environmental Tax Reform Scenarios Analysis
Anal˘za scénáfiÛ environmentální daÀové reformy
Eva Fuchsová

Ekonomika a management
Business Administration and Management

57 | Environmental Strategy: A Typology of Companies Based on
Managerial Perceptions of Customers’ Environmental Activeness and
Deterrents
Environmentální strategie: Typologie podnikÛ na základû manaÏerského
vnímání environmentálnû aktivního jednání ãi zdrÏenlivosti zákazníkÛ
Vesna Îabkar, TomaÏ âater, Domen Bajde, Barbara âater

75 | Principles of Creating a Cost-Cutting Strategy at an Enterprise by
Means of the Lean Production Concept
Principy vytváfiení strategie sniÏování nákladÛ v podniku prostfiednictvím
konceptu ‰tíhlé v˘roby
Ivan Jáã, Josef Sedláfi, Andrey Alexandrovich Zaytsev,
Alexander Vladimirovich Zaytsev

85 | Sustainability Strategy of Non-Government Organisations in Slovakia
Stratégia udrÏateºnosti mimovládnych organizácií na Slovensku
Mária SvidroÀová

2013, XVI, 32

EM_03_13_zlom(4)  3.9.2013  10:14  Stránka 2



Finance
Finance

101 | Validácia predikãn˘ch bankrotov˘ch modelov v podmienkach SR
Prediction Bankruptcy Models Validation in Slovak Business Environment
Radoslav Delina, Miroslava Packová

113 | Liquid Assets in Banking: What Matters in the Visegrad Countries?
Likvidní aktiva v bankovnictví: Na ãem záleÏí ve Visegrádsk˘ch zemích?
Pavla Vodová

Marketing a obchod
Marketing & Trade

130 | Analysis of Reasons for Beer Consumption Drop in the Czech
Republic
Anal˘za pfiíãin poklesu spotfieby piva v âeské republice
Vratislav Kozák

Informaãní management
Information Management

139 | Shluková anal˘za domácností charakterizovan˘ch kategoriálními
ukazateli
Cluster Analysis of Households Characterized by Categorical Indicators
Hana ¤ezanková, Tomá‰ Löster

148 | Anal˘za souladu obsahu ICT studijních oborÛ s poÏadavky praxe 
v âeské republice
The Analysis of University Graduates ICT Related Study Programs
Petr Doucek, Milo‰ Mary‰ka, Ota Novotn˘

RÛzné

162 | Pokyny pro pfiispûvatele
Notices and Instructions for the Authors of the Articles

3, XVI, 2013 3

EM_03_13_zlom(4)  3.9.2013  10:14  Stránka 3



Ekonomie

4 2013, XVI, 3

Úvod

Model pôvodnej Kuznetsovej invertovanej 
U-krivky popisoval vzÈah medzi nerovnosÈou
rozdeºovania príjmov a úrovÀou príjmov [16].
Základy modelu boli poloÏené v Kuznetsovom
ãlánku [15], v ktorom analyzoval vzÈah medzi
demografick˘mi zmenami a industrializáciou na
jednej strane a rozdelením príjmov krajiny na
strane druhej. Podºa pôvodnej hypotézy príjmo-
vé nerovnosti najskôr rastú a následne klesajú
v súvislosti s ekonomick˘m rastom. Od predsta-
venia bola táto hypotéza podrobená nespoãet-
nému mnoÏstvu anal˘z a nevyhla sa ani kritike.

KeìÏe podobn˘m spôsobom moÏno mode-
lovaÈ aj vzÈah medzi kvalitou Ïivotného prostre-
dia (resp. zneãistením) a ekonomickou úrov-
Àou, zaãiatkom deväÈdesiatych rokov sa zaãali
objavovaÈ prvé vedecké ãlánky, podºa ktor˘ch
existuje vzÈah v tvare obráteného písmena „U“
(v angl. „inverted-U“) medzi HDP a vybran˘mi
typmi zneãistenia vzduchu [9], [11]. Autori
vychádzali z predpokladu, Ïe hypotéza inverto-
vanej U-krivky je konzistentná so scenárom,
podºa ktorého rozvoj priemyslu najskôr vedie
k zvy‰ovaniu zneãisÈujúcich emisií a v neskor-
‰ích obdobiach dochádza k ich poklesu v súvis-
losti s ekonomick˘m rozvojom. ZdôvodÀujú to
predov‰etk˘m zvy‰ovaním dopytu spoloãnosti
po kvalite Ïivotného prostredia a lep‰om zdraví.

Podobne, ako v prípade pôvodnej Kuznet-
sovej krivky, aj environmentálnej Kuznetsovej
krivke bola venovaná dostatoãná pozornosÈ.
Spoãiatku bolo uskutoãnen˘ch viacero ‰túdií
zameran˘ch na podporenie pôvodnej hypotézy,
priãom boli pouÏité rôzne ukazovatele zneãiste-
nia prostredia (pozri napr. [4], [10], [22], [42]),
alebo sa autori zamerali priamo na urãitú kraji-
nu/región (pozri napr. [8], [20], [33], [35]), prí-
padne hºadali vzájomné súvislosti medzi

pôvodnou Kuznetsovou krivkou a environmen-
tálnou Kuznetsovou krivkou [13]. Súãasn˘
v˘skum environmentálnej Kuznetsovej krivky
(ìalej len EKC – z angl. Environmental Kuznets
Curve) je spojen˘ s aktuálnymi problémami
Ïivotného prostredia ako napr. odlesÀovanie
[14], príp. krivka je skúmaná vo vzÈahu k envi-
ronmentálnej chudobe [18], energetickej efek-
tívnosti [31] atì.

Ani EKC sa nevyhla kritike. Najv˘znamnej-
‰ia kritika sa t˘ka skutoãnosti, Ïe beÏné anal˘-
zy nezohºadÀujú napr. predpisy t˘kajúce sa
regulácie zneãisÈovania Ïivotného prostredia.
Ak napríklad krajina s vy‰‰ou ekonomickou
úrovÀou prijme opatrenia na zníÏenie emisií,
v˘roba sa môÏe presunúÈ do menej rozvinut˘ch
krajín. V koneãnom dôsledku sa to môÏe javiÈ,
Ïe s rastom HDP skutoãne súvisí pokles zneãi-
stenia [26]. Kritika EKC sa t˘kala aj ekonome-
trického modelovania, priãom v minulosti bol za
hlavn˘ povaÏovan˘ problém s heteroskedastici-
tou v modeloch [25], [27]. Od obdobia tejto kri-
tiky pre‰lo uÏ dlh‰ie obdobie, a tak v súvislosti
s nov˘mi nástrojmi ekonometrického modelo-
vania uÏ nie je aktuálna, no medzit˘m vznikli
nové problémy, napríklad súvisiace s dynami-
záciou modelu [6].

KeìÏe súãasná spoloãnosÈ si vo väã‰ej
miere zaãína uvedomovaÈ hrozbu enrivonmen-
tálnych problémov v súvislosti s aktuálnym eko-
nomick˘m v˘vojom, v poslednom období bolo
aj v SR a âR publikovan˘ch viacero ãlánkov
zaoberajúcich sa vzÈahmi medzi ekonomikou
a Ïivotn˘m prostredím [3], [5], [7], [17], [23], [29],
[32]. Priamo hypotézou environmentálnej Kuz-
netsovej krivky sa zaoberali napríklad [19] a [37].

Cieºom ãlánku je odhadnúÈ environmentál-
nu Kuznetsovu krivku a jej zodpovedajúci bod
obratu pre krajiny Európskej únie. Odhadnutím
krivky je moÏné identifikovaÈ krajiny, ktoré uÏ

ENVIRONMENTÁLNA KUZNETSOVA KRIVKA
A POZÍCIA SLOVENSKA A âESKEJ
REPUBLIKY V EURÓPSKEJ ÚNII
Tomá‰ Îelinsk˘
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dosiahli svoj bod obratu, tzn. dosiahli ekono-
mickú úroveÀ, od ktorej dochádza k poklesu
mnoÏstva emisií. Rovnako je moÏné identifiko-
vaÈ krajiny, ktoré e‰te svoj bod obratu nedosi-
ahli, a teda rast ekonomickej úrovne krajiny je
spojen˘ s rastom mnoÏstva emisií. Zvlá‰tna
pozornosÈ je venovaná Slovensku a âeskej
republike a ich pozície v Európskej únii z pohºa-
du enrivonmentálnej Kuznetsovej krivky. 

Odhad krivky je zaloÏen˘ na údajoch
z databázy Svetovej banky World Development
Indicators s pouÏitím v‰etk˘ch dostupn˘ch úda-
jov za kaÏdú krajinu Európskej únie za obdobie
1960–2011. Na odhad modelu bola pouÏitá
‰tandardná metodika odhadu regresn˘ch
modelov pre panelové údaje.

1. Ekonometrická anal˘za EKC
Vzhºadom na povahu analyzovaného vzÈahu,
uÏ prvé pokusy [12] o empirickú verifikáciu tejto
hypotézy boli zaloÏené na ekonometrickom
modelovaní panelov˘ch údajov so zohºadnením
‰pecifick˘ch efektov krajiny a ãasu. Citovaná
‰túdia [12], ako aj ìal‰ie sú totiÏ zaloÏené na
predpoklade, Ïe mnoÏstvo emisií v˘znamne
závisí od ‰pecifick˘ch podmienok v jednotliv˘ch
krajinách a navy‰e, existujú faktory spoloãné
pre v‰etky krajiny v jednotliv˘ch obdobiach.

Pôvodná práca Holtza-Eakin a Seldena
([11] a [12]) in‰pirovaná ‰túdiou Grossmana
a Kruegera [9] a Seldena a Songa [24] uvaÏujú
kvadratick˘ vzÈah medzi mnoÏstvom emisií CO2
(cit) na obyvateºa a HDP na obyvateºa (yit):

(1)

resp. jeho logaritmickú podobu:

(2)

kde fi a γi sú fixné efekty krajín a období a εit
je náhodná chyba.

Podobne aj v súãasnosti je akceptovan˘
‰tandardn˘ model [17]:

(3)

kde E sú emisie, P je poãet obyvateºov,
αi a γi sú fixné efekty (úrovÀové kon‰tanty) pre
jednotlivé krajiny i a roky t a εit je náhodná

chyba. Bod obratu (teda hodnota HDP, v kto-
rom je koncentrácia emisií maximálna a od
tohto bodu zaãína klesaÈ) je dan˘ vzÈahom:

(4)

Na základe uskutoãnen˘ch anal˘z dochád-
za Stern vo svojej ‰túdii [26] k záveru, Ïe jedi-
ne model fixn˘ch efektov so zohºadnením ãaso-
v˘ch a individuálnych efektov (tzv. fixed effects
two-way error component model [1]) môÏe byÈ
odhadnut˘ konzistentne.

V na‰ej práci sa zameriame na ekonome-
trickú anal˘zu EKC zaloÏenú na rovnici (3).
Vzhºadom na skutoãnosÈ, Ïe Európska únia je
spoloãenstvom znaãne heterogénnych krajín,
okrem modelu pre celú EÚ budú v ‰túdii odhad-
nuté dva ìal‰ie modely – jeden pre (pracovne
nazvané) „bohaté krajiny“ (t.j. krajiny, ktor˘ch
HDP na obyvateºa vyjadren˘ v parite kúpnej sily
za obdobie posledn˘ch piatich rokov bol v prie-
mere vy‰‰í ako priemer EÚ; patria sem krajiny:
Belgicko, Dánsko, Nemecko, ·panielsko, Fran-
cúzsko, Taliansko, Írsko, Luxembursko,
Holandsko, Rakúsko, Fínsko, ·védsko, Veºká
Británia) a druh˘ pre „chudobné krajiny“ (t. j.
krajiny, ktor˘ch HDP na obyvateºa vyjadren˘
v parite kúpnej sily za obdobie posledn˘ch pia-
tich rokov bol v priemere niÏ‰í ako priemer EÚ;
patria sem krajiny: Bulharsko, âeská republika,
Estónsko, Grécko, Cyprus, Loty‰sko, Litva,
Maìarsko, Malta, Poºsko, Portugalsko, Rumun-
sko, Slovinsko, Slovensko).

2. Metodika práce

2.1 Opis pouÏit˘ch údajov
a jednotiek pozorovania

Zdrojom údajov pouÏit˘ch v tejto práci je data-
báza Svetovej banky World Development Indi-
cators [28]. V práci sú pouÏité údaje za v‰et-
k˘ch 27 krajín Európskej únie, priãom ãasové
pokrytie sa lí‰i – v prípade „bohat˘ch krajín“ sa
pohybuje na úrovni 18–29 rokov, v prípade
„chudobn˘ch krajín“ sú dostupné údaje za
obdobie 14–49 rokov. (Maximálna moÏná dæÏka
ãasového radu mohla obsahovaÈ údaje za
obdobie 1960–2011.)

Ako vypl˘va z predchádzajúceho textu,
vysvetºovanou premennou v modeli je mnoÏ-
stvo CO2 emisií v tonách na jedného obyvateºa
[CO2pc].
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Obrázok 1 zachytáva stredné hodnoty
mnoÏstiev CO2 emisií v tonách na jedného
obyvateºa v krajinách EÚ. Ako je z obrázku zrej-
mé, najniÏ‰ie priemerné hodnoty na obyvateºa sú
zaznamenané v krajinách Portugalsko, Loty‰-
sko, Litva, Malta, Cyprus („chudobné krajiny“),
v „bohat˘ch krajinách“ najniÏ‰ie priemerné hod-
noty dosahuje ·panielsko. V rámci skupiny „chu-
dobn˘ch krajín“ sú najvy‰‰ie hodnoty zazname-
nané v âR, Estónsku a v Poºsku, v „bohat˘ch
krajinách“ signifikantne vysoké hodnoty vyka-
zuje Luxembursko, ktoré niekoºkonásobne pre-
vy‰uje priemer ostatn˘ch krajín.

V ‰túdii porovnávame v˘sledky ‰tyroch
modelov, v ktor˘ch ako vysvetºujúcu premennú
budeme uvaÏovaÈ:
� HDP na obyvateºa vyjadren˘ v parite kúpnej

sily v medzinárodn˘ch dolároch v stálych ce-
nách roku 2005 [GDPpcPPP_constant2005],

� HDP na obyvateºa vyjadren˘ v parite kúpnej
sily v medzinárodn˘ch dolároch v beÏn˘ch
cenách [GDPpcPPP_current],

� hrub˘ národn˘ dôchodok na obyvateºa
v USD v stálych cenách roku 2000
[GNIpc_constant2000],

� hrub˘ národn˘ dôchodok na obyvateºa
vyjadren˘ v parite kúpnej sily v medziná-
rodn˘ch dolároch v beÏn˘ch cenách
[GNIpc_PPP_current].
Priemerné hodnoty uveden˘ch premen-

n˘ch, vrátane ich intervalov spoºahlivosti sú
znázornené na obrázkoch 2 (pre „chudobné
krajiny“) a 3 (pre „bohaté krajiny“).

âo sa t˘ka priemern˘ch hodnôt ukazovate-
ºov ekonomickej v˘konnosti „chudobn˘ch kra-
jín“ (obr. 2) vyjadren˘ch v parite kúpnej sily,
pohybujú sa na úrovni 5 000–20 000 medziná-
rodn˘ch dolárov, resp. USD. Hrub˘ národn˘
dôchodok v medzinárodn˘ch dolároch v stálych
cenách roku 2000 (obr. 2 vºavo dole) sa pohy-
buje na úrovni 2 000–10 000 dolárov.

U „bohat˘ch krajín“ (obr. 3) je heterogenita
v premenn˘ch opäÈ vy‰‰ia a je to spôsobené
vysok˘mi hodnotami uveden˘ch premenn˘ch
v prípade krajiny Luxembursko. NajniÏ‰ia hete-
rogenita je v prípade premennej hrub˘ národn˘
dôchodok v medzinárodn˘ch dolároch v stálych
cenách roku 2000 (obr. 3 vºavo dole).

2.2 Odhad modelu
Na odhad modelov popísan˘ch v predchádzaj-
úcom texte je pouÏitá ‰tandardná metodika
odhadu regresn˘ch modelov pre panelové
údaje. Odhady sú uskutoãnené s pouÏitím balí-
ka plm [2] v softvéri R [21].

Odhadnut˘ model je potrebné testovaÈ, ãi
spæÀa apriórne teoretické predpoklady o modeli
(teda ãi ide o model fixn˘ch efektov s v˘znam-
n˘mi ãasov˘mi a individuálnymi efektmi)
a takisto, ãi vyhovuje ‰tatistick˘m predpokla-
dom kladen˘m na tak˘to typ ekonometrick˘ch
modelov.

Konkrétne ide o testovanie tzv. „poolability“
(teda, ãi je vhodné pouÏiÈ ‰truktúru panelov˘ch
údajov, príp. je postaãujúce pouÏiÈ jednoduchú

Obr. 1: Stredné hodnoty mnoÏstva CO2 emisií v tonách na jedného obyvateºa

Vysvetlivky: BG – Bulharsko, CY – Cyprus, CZ – âeská republika, EE – Estónsko, GR – Grécko, HU – Maìarsko, LT –
Litva, LV – Loty‰sko, MT – Malta, PL – Poºsko, PT – Portugalsko, RO – Rumunsko, SI – Slovinsko, SK – Slovensko; AT
– Rakúsko, BE – Belgicko, DE – Nemecko, DK – Dánsko, ES – ·panielsko, FI – Fínsko, FR – Francúzsko, IT – Talian-
sko, LU – Luxembursko, NL – Holandsko, SE – ·védsko, UK – Veºká Británia

Zdroj: vlastné spracovanie v prostredí R
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Obr. 2: 
Stredné hodnoty a príslu‰né intervaly spoºahlivosti pre ukazovatele v˘konu 
ekonomiky „chudobn˘ch krajín“ EÚ

Vysvetlivky: pozri vysvetlivky k obr. 1 Zdroj: vlastné spracovanie v prostredí R

Obr. 3: 
Stredné hodnoty a príslu‰né intervaly spoºahlivosti pre ukazovatele v˘konu 
ekonomiky „bohat˘ch krajín“ EÚ

Vysvetlivky: pozri vysvetlivky k obr. 1 Zdroj: vlastné spracovanie v prostredí R
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metódu najmen‰ích ‰tvorcov ignorujúcu pane-
lové zoskupenie údajov); testovanie v˘znamnosti
ãasov˘ch, individuálnych, príp. oboch typov
efektov (pomocou testov Breuscha a Pagana;
Hondu); testovanie prierezovej závislosti
(Pesaranov test prierezovej závislosti v pane-
loch), poradovej korelácie (Breuschov-Godfrey-
ov/Wooldridgeov test), stacionarity (Maddala-
Wu test jednotkového koreÀa pre panelové
údaje) a heteroskedasticity (Breuschov-Paga-
nov test) (pozri napr. [1] a [13]). V praxi sa
ãasto pouÏíva aj Hausmanov test na testova-
nie, ãi je vhodn˘ test náhodn˘ch efektov alebo
fixn˘ch efektov, no ak je v modeli prítomná pri-
erezová závislosÈ alebo poradová korelácia,
estimátor náhodn˘ch efektov nie je efektívny,
a tak v˘sledok Hausmanovho testu môÏe byÈ
skreslen˘ [34]. T̆ ka sa to aj ná‰ho modelu,
a tak od tohto testu upustíme. Prakticky to pre
nás znamená, Ïe sa budeme pridrÏiavaÈ „opa-
trnej‰ieho“ prístupu, kedy a priori predpokladá-
me, Ïe nepozorovateºné efekty sú korelované
s vysvetºujúcimi premenn˘mi.

Heteroskedasticita, poradová korelácia
a prierezová závislosÈ b˘vajú nezriedka prítomné
v ekonometrick˘ch modeloch, ão má okrem iného
za následok skreslen˘ odhad ‰tandardn˘ch od-
ch˘lok odhadnut˘ch koeficientov, a v koneãnom

dôsledku sa tak môÏeme dopustiÈ nesprávnych
záverov t˘kajúcich sa v˘znamnosti regresn˘ch
koeficientov. V takom prípade sa odporúãa
odhadnúÈ robustnú varianãno-kovarianãnú
maticu [2], [36].

3. V˘sledky
Ako bolo uvedené v úvodnej ãasti práce, na ove-
renie platnosti hypotézy environmentálnej Kuz-
netsovej krivky sa spravidla pouÏíva regresn˘
model panelov˘ch údajov s ãasov˘mi a individu-
álnymi fixn˘mi efektmi. V prípade anal˘zy krajín
EÚ-27 (Tab. 1) sa ukázal tento model ako vhod-
n˘ (z pohºadu v‰etk˘ch uvaÏovan˘ch alternatív
makroekonomického v˘stupu), t. j. individuálne
aj ãasové efekty sú ‰tatisticky v˘znamné.

Z pohºadu na Tab. 1 je ìalej zrejmé, Ïe tak-
mer kaÏd˘ z modelov má poru‰enie viacer˘ch
predpokladov (prierezová závislosÈ, poradová
korelácia a heteroskedasticita), a tak pri inter-
pretácii v˘znamnosti regresn˘ch koeficientov je
potrebné vychádzaÈ z v˘sledkov testov zaloÏe-
n˘ch na robustnej varianãno-kovarianãnej mati-
ce (teda pravá ãasÈ kaÏdého zo stæpcov). (Rov-
nak˘m spôsobom je potrebné pristupovaÈ aj
k interpretácii v˘sledkov ostatn˘ch modelov
v tejto ‰túdii.)

Obr. 4: Vstupné údaje a odhadnuté krivky k modelu C.1

Zdroj: vlastné spracovanie
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V prípade krajín EÚ-27 tak moÏno za naj-
lep‰í model povaÏovaÈ model, do ktorého ako
vysvetºujúca premenná vstupuje hrub˘ národn˘
dôchodok na obyvateºa (v USD v stálych
cenách roku 2000). Tento model (model C.1) je
zaloÏen˘ na 919 pozorovaniach. Koeficient
kvadratického ãlena uvedeného modelu je
záporn˘ a je ‰tatisticky v˘znamn˘, a tak sa sku-
toãne môÏeme prikloniÈ k názoru, Ïe situácia
v krajinách EÚ-27 potvrdzuje platnosÈ environ-
mentálnej Kuznetsovej krivky.

Uveden˘ predpoklad je podloÏen˘ aj grafick˘m
znázornením vstupn˘ch údajov (Obr. 4), kde je
zrejmé, Ïe vstupné údaje vizuálne pripomínajú

ãasÈ paraboly. V grafe na obr. 4 sú zámerne
pouÏité dva typy symbolov: „x“ pre chudobné
krajiny a „o“ pre bohaté krajiny. (Kvôli prehºad-
nosti grafu je os y „useknutá“ na úrovni cca 
15 ton CO2 na obyvateºa, ão spôsobilo vypad-
nutie hodnôt pre Luxembursko z dôvodu vyso-
k˘ch hodnôt.) V grafe sú znázornené dve
odhadnuté krivky – jedna pre „bohaté“ krajiny
EÚ, druhá pre „chudobné“ krajiny EÚ. KeìÏe
kaÏdej krajine prislúcha jedna krivka (v súvis-
losti s odhadnut˘mi individuálnymi efektmi),
kon‰tantné ãleny funkcií pre obe skupiny krajín
sú odhadnuté ako „priemerné“ individuálne
efekty pre kaÏdú zo skupiny krajín.

Tab. 1: 
Odhady modelov (krajiny EÚ-27, model fixn˘ch efektov: 
individuálne + ãasové efekty)

Model A.1 Model B.1 Model C.1 Model D.1

β^1 0,013 -0,035 ***5,065 *00 -0,008
(0,589) (3,069) (0,312) (1,530) (0,332) (2,039) (0,331) (1,538)

β^2 0,035 *0,035 ***-0,256 *00 0,028
(0,031) (0,165) (0,016) (0,085) (0,019) (0,127) (0,018) (0,086)

R2 0,180 0,186 0,249 0,113

R2 korigovan˘ 0,165 0,171 0,228 0,103

VeºkosÈ vzorky n=27, T=9-29, n=27, T=14-29, n=27, T=9-49, n=27, T=14-29,
N=667 N=686 N=919 N=677

Individuálne efekty 9391,6 96,9 8341,0 91,3 29152,3 170,7 9070,5 95,2
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

âasové efekty 27,0 5,2 113,1 10,6 40,6 6,4 98,5 9,9
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

Dvojité efekty 9418,6 72,2 8454,1 72,1 29192,9 125,2 9169,0 74,4
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

Prierezová závislosÈ -2,2 -2,2 -7,7 -1,9
(0,031) (0,027) (0,000) (0,054)

Poradová korelácia 461,9 472,2 753,6 461,4
(0,000) (0,000) (0,000) (0,000)

Heteroskedasticita 17,4 3,6 32,4 4,3
(0,000) (0,165) (0,000) (0,114)

Stacionarita 252,6 (0,000)

Vysvetlivky: Oznaãenie modelov podºa pouÏitej vysvetºujúcej premennej: A – HDP na obyvateºa vyjadren˘ v parite kúp-
nej sily v medzinárodn˘ch dolároch v stálych cenách roku 2005; B – HDP na obyvateºa vyjadren˘ v parite kúpnej sily
v medzinárodn˘ch dolároch v beÏn˘ch cenách; C – hrub˘ národn˘ dôchodok na obyvateºa v USD v stálych cenách roku
2000; D – hrub˘ národn˘ dôchodok na obyvateºa vyjadren˘ v parite kúpnej sily v medzinárodn˘ch dolároch v beÏn˘ch
cenách.

V ºavej ãasti stæpca sú u kaÏdého modelu pod odhadmi koeficientov β^1 (pre lineárny ãlen) a β^2 (pre kvadratick˘ ãlen)
v zátvorkách uvedené odhady ich ‰tandardn˘ch ch˘b, v pravej ãasti stæpca sú uvedené upravené odhady ‰tandardn˘ch
ch˘b odhadnuté pomocou robustnej matice. V prípade, Ïe koeficient je ‰tatisticky v˘znamn˘, je to zv˘raznené jedn˘m
z kódov v˘znamnosti: 0 (***) 0.001 (**) 0.01 (*) 0.05 (.) 0.1 (  ) 1. R2 je koeficient determinácie.

VeºkosÈ vzorky: n – poãet prierezov˘ch jednotiek; T – dæÏka ãasového radu; N – celkov˘ poãet pozorovaní.
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âo sa t˘ka modelu odhadnutého pre „boha-
té“ krajiny (Tab. 2), v˘sledky testov ‰tatistickej
v˘znamnosti ãasov˘ch efektov nie sú úplne
jednoznaãné: podºa Breuschovho-Paganovho
testu by sme sa v troch prípadoch priklonili
k názoru, Ïe ãasové efekty nie sú ‰tatisticky
v˘znamné a v˘sledky Hondovho testu sú znaã-
ne nejednoznaãné. V˘znamné ãasové efekty
sa prejavili len v modeli A.2, kde vysvetºujúcou
premennou bol HDP na obyvateºa vyjadren˘
v parite kúpnej sily v medzinárodn˘ch dolároch
v stálych cenách roku 2005. MôÏeme preto
predpokladaÈ, Ïe na skupinu „bohat˘ch“ krajín
mohli v jednotliv˘ch obdobiach pôsobiÈ v zásade

spoloãné faktory, a tak sa neprejavili v˘znamné
ãasové efekty. Mali by sme sa preto prikloniÈ
k jednoduch‰iemu modlu – k modelu fixn˘ch
efektov s individuálnymi efektmi. (Z v˘sledkov
vypl˘va, Ïe dvojité efekty sú ‰tatisticky v˘znam-
né, no to je spôsobené predov‰etk˘m silnou
‰tatistickou v˘znamnosÈou individuálnych 
efektov.)

Z v˘sledkov v Tab. 2 je ìalej zrejmé, Ïe
v prípade v‰etk˘ch modelov je koeficient pre
kvadratick˘ ãlen funkcie záporn˘ a ‰tatisticky
v˘znamn˘, a tak sa opäÈ môÏeme prikloniÈ
k platnosti hypotézy environmentálnej Kuznet-
sovej krivky na prípade krajín EÚ.

Zvy‰ná ãasÈ tabuºky sa t˘ka pouÏit˘ch testov, uvedené sú hodnoty testovacej ‰tatistiky, pod ktor˘mi sa v zátvorkách
nachádzajú príslu‰né p-hodnoty. Individuálne, ãasové a dvojité efekty – testovanie v˘znamnosti ãasov˘ch, individuál-
nych, príp. dvojit˘ch efektov pomocou testu Breuscha a Pagana (ºavá ãasÈ stæpca); Hondovho testu (pravá ãasÈ stæpca).
Prierezová závislosÈ: Pesaranov test prierezovej závislosti v paneloch. Poradová korelácia: Breuschov-
Godfreyov/Wooldridgeov test. Heteroskedasticita: Breuschov-Paganov test. Stacionarita: Maddalov-Wuov test jednot-
kového koreÀa pre panelové údaje.

Zdroj: vlastné spracovanie

Tab. 2: 
Odhady modelov („bohaté“ krajiny, model fixn˘ch efektov: 
individ. + ãasové efekty)

Model A.2 Model B.2 Model C.2 Model D.2

β^1 ***11,821 **00 ***6,062 *** 0 ***16,638 *** 0 ***6,597 *** 0
(1,258) (3,971) (0,614) (1,586) (0,639) (1,389) (0,677) (1,728)

β^2 ***-0,541 **00 ***-0,271 *** 0 ***-0,843 *** 0 ***-0,309 *** 0
(0,058) (0,178) (0,028) (0,068) (0,032) (0,068) (0,033) (0,078)

R2 0,233 0,253 0,593 0,251

R2 korigovan˘ 0,204 0,222 0,525 0,219

VeºkosÈ vzorky n=12, T=18-29, n=12, T=18-29, n=12, T=18-49, n=12, T=18-29,
N=337 N=337 N=537 N=337

Individuálne efekty 1672,7 40,9 2670,2 51,7 8650,4 93,0 2926,732 54,099
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

âasové efekty 33,7 5,8 2,4 1,5 1,6 1,3 0,847 0,920
(0,000) (0,000) (0,125) (0,031) (0,209) (0,052) (0,358) (0,089)

Dvojité efekty 1706,4 33,0 2672,5 37,6 8652,0 66,7 2927,579 38,905
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

Prierezová závislosÈ -2,7 -2,7 -4,0 -2,771
(0,006) (0,007) (0,000) (0,006)

Poradová korelácia 216,4 213,9 406,3 210,824
(0,000) (0,000) (0,000) (0,000)

Heteroskedasticita 5,0 0,5 4,8 3,664
(0,081) (0,787) (0,092) (0,160)

Stacionarita 100,0 (0,000)

Vysvetlivky: Obdobne ako v prípade Tab. 1 Zdroj: vlastné spracovanie
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V prípade „chudobn˘ch“ krajín je situácia
z pohºadu ‰tatistickej v˘znamnosti ãasov˘ch
efektov podobná – závery testov nie sú vo v‰et-
k˘ch prípadoch jednoznaãné. Napr. v prípade
modelov zaloÏen˘ch na HDP (v stálych aj beÏ-
n˘ch cenách, teda modely A.3 a B.3) sú podºa
testu Breuscha-Pagana ‰tatisticky nev˘znam-
né, no podºa Hondovho testu sú v˘znamné.
V prípade modelov zaloÏen˘ch na hrubom
národnom dôchodku sa prikláÀame k záveru,
Ïe ãasové efekty sú ‰tatisticky v˘znamné.

Zaujímavej‰ie je ale zistenie, Ïe v skupine
„chudobn˘ch“ krajín majú v‰etky odhadnuté
funkcie kladn˘ (a ‰tatisticky v˘znamn˘) koefici-
ent pri kvadratickom ãlene. Súvisí to pravdepo-
dobne s relatívne nízkou úrovÀou makroekono-
mického v˘stupu (v porovnaní s „bohat˘mi“ kra-
jinami) a hlb‰ie sa tomu budeme venovaÈ
v nasledujúcej kapitole venovanej diskusii
k v˘sledkom.

Tab. 3: 
Odhady modelov („chudobné“ krajiny, model fixn˘ch efektov:
individuálne + ãasové efekty)

Model A.3 Model B.3 Model C.3 Model D.3

β^1 ***-14,911 *** 0 ***-8,945 *** 0 ***-8,701 *** 0 ***-9,270 *** 0
(1,151) (2,543) (0,546) (1,441) (0,515) (1,850) (0,550) (1,289)

β^2 ***0,850 *** 0 ***0,540 *** 0 ***0,553 *** 0 ***0,552 *** 0
(0,061) (0,132) (0,029) (0,078) (0,030) (0,113) (0,030) (0,070)

R2 0,599 0,681 0,595 0,628

R2 korig. 0,517 0,587 0,493 0,539

VeºkosÈ vzorky n=14, T=14-29, n=14, T=14-29, n=14, T=10-49, n=14, T=14-29,
N=321 N=320 N=373 N=311

Individuálne efekty 8333,4 91,3 8178,9 90,4 36938,1 192,2 9115,0 95,4
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

âasové efekty 2,6 -1,6 2,6 1,6 21476,4 146,5 4,6 2,1
(0,106) (0,027) (0,104) (0,026) (0,000) (0,000) (0,031) (0,008)

Dvojité efekty 8335,9 63,4 8181,5 65,1 58414,6 239,5 9119,6 69,0
(0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

Prierezová závislosÈ -4,4 -4,1 -2,918 -4,2
(0,000) (0,000) (0,004) (0,000)

Poradová korelácia 204,7 174,0 260,656 160,9
(0,000) (0,000) (0,000) (0,000)

Heteroskedasticita 32,5 12,6 62,351 12,7
(0,000) (0,002) (0,000) (0,002)

Stacionarita 156,4 (0,000)

Vysvetlivky: Obdobne ako v prípade Tab. 1 Zdroj: vlastné spracovanie

Ako bolo uvedené, po rozdelení krajín na
dve skupiny – „chudobné“ a „bohaté“ – v˘sled-
ky testov ‰tatistickej v˘znamnosti ãasov˘ch
efektov neboli vÏdy jednoznaãné, a tak bolo

potrebné odhadnúÈ modely zohºadÀujúce len
individuálne fixné efekty (Tab. 4 pre „bohaté“
krajiny a Tab. 5 pre „chudobné“ krajiny).
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Tab. 4: Odhady modelov („bohaté“ krajiny, model fixn˘ch efektov: individuálne efekty)

Model A.4 Model B.4 Model C.4 Model D.4

β^1 ***5,725 .00 ***1,846 .00 ***15,370 *** 0 ***2,411 *0 0
(1,051) (3,134) (0,431) (0,968) (0,516) (0,983) (0,499) (1,038)

β^2 ***-0,280 .00 ***-0,094 *00 ***-0,788 *** 0 ***-0,123 * 00
(0,051) (0,149) (0,022) (0,047) (0,027) (0,849) (0,025) (0,051)

R2 0,087 0,059 0,653 0,072

R2 korig. 0,083 0,056 0,636 0,069

Prierezová závislosÈ 5,384 5,857 8,651 6,440
(0,000) (0,000) (0,000) (0,000)

Poradová korelácia 183,985 191,453 408,378 190,597
(0,000) (0,000) (0,000) (0,000)

Heteroskedasticita 5,015 0,480 4,775 3,664
(0,081) (0,787) (0,092) (0,160)

Vysvetlivky: Obdobne ako v prípade Tab. 1 Zdroj: vlastné spracovanie

U „bohat˘ch“ krajín je vo v‰etk˘ch mode-
loch koeficient pri kvadratickom ãlene záporn˘
a zároveÀ ‰tatisticky v˘znamn˘ (hoci v modeli
A.4 je ‰tatisticky v˘znamn˘ len na hladine
v˘znamnosti 0,1). Svedãí to teda o predpoklade
platnosti hypotézy EKC.

V prípade „chudobn˘ch“ krajín dostávame
podobné v˘sledky ako v Tab. 3 a síce, koefici-
ent pri kvadratickom ãlene je vo v‰etk˘ch
modeloch kladn˘. 

Tab. 5: 
Odhady modelov („chudobné“ krajiny, model fixn˘ch efektov: 
individuálne efekty)

Model A.5 Model B.5 Model C.5 Model D.5

β^1 ***-10,526 *** 0 ***-5,730 *** 0 ***-7,743 *** 0 ***-5,475 *** 0
(1,471) (2,854) (0,742) (1,532) (0,711) (2,028) (0,730) (1,297)

β^2 ***0,568 *** 0 ***0,313 *** 0 ***0,497 *** 0 ***0,302 *** 0
(0,077) (0,151) (0,040) (0,080) (0,041) (0,121) (0,039) (0,067)

R2 0,223 0,205 0,671 0,230

R2 korig. 0,212 0,195 0,642 0,218

Prierezová závislosÈ 13,838 15,773 24,318 17,694
(0,000) (0,000) (0,000) (0,000)

Poradová korelácia 221,297 217,931 264,300 189,049
(0,000) (0,000) (0,000) (0,000)

Heteroskedasticita 32,526 12,564 62,351 12,713
(0,000) (0,002) (0,000) (0,002)

Vysvetlivky: Obdobne ako v prípade Tab. 1 Zdroj: vlastné spracovanie

4. Diskusia
Z dosiahnut˘ch v˘sledkov sme dospeli k záve-
rom, Ïe s vyuÏitím údajov za v‰etky krajiny EÚ
môÏeme predpokladaÈ platnosÈ hypotézy envi-
ronmentálnej Kuznetsovej krivky, rovnako je

tomu v prípade „bohat˘ch“ krajín EÚ. No v „chu-
dobn˘ch“ krajinách EÚ je situácia iná – koefici-
ent pri kvadratickom ãlene odhadnutej funkcie
je kladn˘, teda nejde o invertovanú U-krivku,
ale ‰tandardnú U-krivku.
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Takáto situácia môÏe súvisieÈ so skutoã-
nosÈou, Ïe väã‰ina „chudobn˘ch“ krajín e‰te
nedosiahla tzv. bod obratu, teda takú úroveÀ
ekonomickej úrovne, od ktorej mnoÏstvo emisií
na obyvateºa zaãne klesaÈ.

4.1 Bod obratu
Jeden z v˘sledkov, ku ktor˘m je moÏné dospieÈ
ekonometrickou anal˘zou environmentálnej
Kuznetsovej krivky, je odhad bodu obratu udá-
vajúceho úroveÀ makroekonomického v˘stupu,
od ktorej mnoÏstvo emisií na obyvateºa zaãína

klesaÈ. Tento bod je dan˘ vzÈahom (4) v prvej
kapitole tejto práce.

Pre hlavn˘ model – zohºadÀujúci v‰etky
krajiny EÚ – sa odhadnutá hodnota bodu obra-
tu pre GNI/obyv. pohybuje na úrovni okolo 
19 660 USD v stálych cenách roku 2000. Ide
o bod obratu zachyten˘ na obr. 1. S touto sku-
toãnosÈou súvisí aj fakt, Ïe predpoklad platnos-
ti hypotézy EKC bol potvrden˘ v prípade „boha-
t˘ch“ krajín, no v prípade „chudobn˘ch“ nie,
nakoºko chudobné krajiny e‰te takúto hodnotu
GNI na obyvateºa nedosiahli.

Tab. 6: Body obratu environmentálnej Kuznetsovej krivky

HDP/obyv. v PKS HDP/obyv. v PKS GNI/obyv. v USD GNI/obyv. v PKS 
v medz. dolároch v medz. dolároch v stálych cenách v medz. dolároch 
v stálych cenách v beÏn˘ch cenách roku 2000 v beÏn˘ch cenách

roku 2005

EÚ-27, dvoj. ef. x x 19 660 x

bohaté, dvoj. ef. 55 764 70 792 19 283 43 894

bez LU 34 638 38 012 33 187 30 216

bohaté, indiv. ef. 27 556 19 092 17 102 18 731

bez LU 25 455 19 121 17 388 19 036

Pozn.: dvoj. ef.: dvojité efekty; indiv. ef.: individuálne efekty; „bez LU“ – odhadnuté hodnoty pre skupinu bohat˘ch krajín
po nezahrnutí Luxemburska. 

âitateº by si mal v‰ímaÈ predov‰etk˘m hodnoty zv˘raznené tuãn˘m písmom (t. j. pre modely zohºadÀujúce, resp.
nezohºadÀujúce ãasové efekty v súlade so závermi príslu‰n˘ch testov).

Zdroj: vlastné spracovanie

V˘sledky „bohat˘ch“ krajín sú do istej miery
poznaãené prítomnosÈou Luxemburska, pre
ktoré sú príznaãné vysoké hodnoty ukazovateºov
makroekonomickej v˘konnosti, ale zároveÀ
vysoké hodnoty emisií (ktoré sú cca trikrát vy‰‰ie
ako v ostatn˘ch „bohat˘ch“ krajinách). Uvedená
situácia je zachytená na obr. 5 (na str. 14) (na
príklade GNI/obyv. v PKS v beÏn˘ch cenách).

Z obr. 5 a tab. 6 je zrejmé, Ïe keì v modeli
nezohºadníme Luxembursko, bod obratu sa
pohybuje na úrovni okolo 30 tis. dolárov. Ak
Luxembursko zohºadníme, bod obratu sa posu-
nie na úroveÀ okolo 44 tis. dolárov. Na obr. 5 je
ìalej zachyten˘ posun odhadnutej krivky po
zohºadnení individuálnych efektov pre Luxem-
bursko (bodkovaná ãiara). Uvedená krivka pre-
chádza pôvodn˘mi pozorovaniami, no bod
obratu sa nemení a pohybuje sa na úrovni
okolo 44 tis. dolárov.

Ako bolo naznaãené, „chudobné“ krajiny
e‰te nedosiahli ekonomickú úroveÀ, od ktorej
by uÏ dochádzalo k zniÏovaniu emisií na oby-
vateºa. K rovnakému záveru by sme dospeli aj
vizuálnou anal˘zou vzÈahu medzi emisiami
a ekonomickou úrovÀou (Obr. 6 na str. 14).

Na základe vizuálnej anal˘zy bodov 
na obr. 5 je zrejmé, Ïe popisujú ãasÈ paraboly
a pre úrovne HDP na obyvateºa vyjadreného
v dolároch v PKS v stálych cenách roku 2005
od hodnoty cca 10 tis. dolárov je odhadnutá
krivka rastúca. Znamená to, Ïe podºa hypotézy
EKC „chudobné“ krajiny EÚ e‰te nedosiahli
takú ekonomickú úroveÀ, aby mnoÏstvo nimi
vyprodukovan˘ch emisií (na obyvateºa) zaãalo
klesaÈ. V prípade „bohat˘ch“ krajín do‰lo
z pohºadu tohto ukazovateºa k poklesu emisií aÏ
od úrovne cca 25 000 dolárov.
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4.2 Pozícia Slovenska a âeskej
republiky

Z predchádzajúcich anal˘z vypl˘va, Ïe väã‰ina
zo skupiny „chudobn˘ch“ krajín Európskej únie

e‰te nedosiahla bod obratu, no v prípade SR
a âR nie je situácia úplne jednoznaãná. Za obe
krajiny sme mali k dispozícii údaje za obdobie
rokov 1992–2008, teda 17 pozorovaní.

Obr. 5: 
Odhad krivky pre „bohaté“ krajiny pre model D.2 bez/so zohºadnením 
Luxemburska

Zdroj: vlastné spracovanie

Obr. 6: Odhad krivky pre „chudobné“ krajiny pre model A.5

Zdroj: vlastné spracovanie
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Z obrázkov 7 a 8 je zrejmé, Ïe so zvy‰ova-
ním hodnôt GNI resp. GDP dochádza k mier-
nemu poklesu mnoÏstva emisií na obyvateºa.
KeìÏe nemáme k dispozícii údaje za obdobie
spred roku 1992, nie je moÏné jednoznaãne
posúdiÈ platnosÈ hypotézy EKC v prípade t˘ch-
to dvoch krajín.

MnoÏstvo emisií CO2 na jedného obyvateºa
pokleslo v SR z hodnoty pribliÏne 8,6 t v roku
1992 na pribliÏne 6,9 t v roku 2008, t.j. za uve-
dené obdobie do‰lo k poklesu emisií o cca 19 %
(resp. priemerné roãné tempo poklesu sa pohy-
bovalo na úrovni 1,33 %). V âR do‰lo k poklesu
z hodnoty cca 15,5 t v roku 1992 na pribliÏne

Obr. 7: Postavenie SR a âR v EÚ

Zdroj: vlastné spracovanie

Obr. 8: Postavenie SR a âR v „chudobn˘ch“ krajinách EÚ

Zdroj: vlastné spracovanie
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11,2 t v roku 2008, t. j. do‰lo k poklesu o cca 
17 % (priemerné roãné tempo poklesu 1,16 %).

So vzÈahom medzi mnoÏstvom emisií CO2 na
obyvateºa aHDP na obyvateºa úzko súvisí aj premen-
ná HDP na jednotku vynaloÏenej energie (obr. 9).

Obrázok 9 potvrdzuje predpoklad, Ïe ãím je
HDP vyprodukovan˘ „ekologickej‰ie“, teda na
jednotku vyprodukovaného HDP je potrebné
niÏ‰ie mnoÏstvo energie a zároveÀ ãím je HDP
na obyvateºa niÏ‰í, t˘m je mnoÏstvo emisií CO2
na obyvateºa niÏ‰ie. Naopak ãím je produkcia
HDP menej ekologická a zároveÀ HDP vy‰‰ie,
mnoÏstvo emisií CO2 pripadajúce na jedného
obyvateºa je vy‰‰ie.

âo sa t˘ka pozície SR, v roku 1990 pripa-
dalo na jednu jednotku vynaloÏenej energie cca
3,15 USD HDP, v âR to boli cca 3,44 USD. 
Do roku 2010 vzrástol objem HDP na jednotku
energie v SR na úroveÀ 6,33 USD a v âR na
úroveÀ 5,87 USD. Na Slovensku do‰lo za uve-
dené obdobie k 100,6% rastu vyprodukované-
ho HDP vo vzÈahu k vynaloÏenej energii (prie-
merné roãné tempo rastu sa pohybovalo na
úrovni 3,54 %), v âeskej republike do‰lo k prib-
liÏne 70,6% rastu, t.j. priemerné roãné tempo
rastu bolo pribliÏne 2,71 %.

Záver

Cieºom príspevku bolo zameraÈ sa na ekono-
metrickú anal˘zu environmentálnej Kuznetsovej

krivky na prípade krajín Európskej únie. 
Na základe dosiahnut˘ch v˘sledkov moÏno
vysloviÈ názor, Ïe s vyuÏitím dostupn˘ch údajov
moÏno skutoãne predpokladaÈ platnosÈ vzÈahu,
ktor˘ popisuje táto hypotéza.

Vzhºadom na skutoãnosÈ, Ïe Európska únia
je spoloãenstvom relatívne heterogénnych kra-
jín, popri skúmaní vzÈahov na úrovni EÚ sme sa
zamerali aj na anal˘zu situácie v „bohat˘ch“
a „chudobn˘ch“ krajinách EÚ (klasifikaãn˘m
kritériom bol HDP na obyvateºa vyjadren˘
v parite kúpnej sile ako percento priemeru EÚ).
V prípade „bohat˘ch“ krajín sme dospeli
k podobnému záveru ako v prípade anal˘zy
v‰etk˘ch 27 krajín EÚ (teda, Ïe moÏno predpo-
kladaÈ platnosÈ skúmanej hypotézy). U „chu-
dobn˘ch“ krajín bola situácia iná – vzÈah medzi
mnoÏstvom emisií CO2 na obyvateºa a ekono-
mickou úrovÀou bol priamy, tzn. s rastom HDP
bol spojen˘ rast mnoÏstva emisií CO2 na oby-
vateºa. Tento jav môÏe súvisieÈ so skutoãnos-
Èou, Ïe „chudobné“ krajiny e‰te nedosiahli bod
obratu, t.j. úroveÀ HDP, od ktorej mnoÏstvo
emisií CO2 na obyvateºa zaãína klesaÈ, ako
tomu bolo u „bohat˘ch“ krajín. Ani toto zistenie
v‰ak nie je v rozpore s hypotézou EKC, nako-
ºko hypotéza predpokladá, Ïe pri nízkych úrov-
niach HDP produkcia mnoÏstva emisií rastie.
Tento predpoklad vychádza z my‰lienky, Ïe
krajiny s nízkou ekonomickou úrovÀou sa
zameriavajú predov‰etk˘m na dosahovanie

Obr. 9: 
VzÈah medzi emisiami CO2 na obyvateºa, HDP na obyvateºa a HDP na jednotku 
vynaloÏenej energie (EÚ-27)

Vysvetlivky: GDPper_un_energy_constant – HDP v stálych cenách roku 2005 na jednotku vynaloÏenej energie (vyãís-
lenej ako poãet kilogramov ekvivalentu ropy); GDPpcPPP_constant2005 – HDP na obyvateºa vyjadren˘ v parite kúpnej
sily v medzinárodn˘ch dolároch v stálych cenách roku 2005.

Zdroj: vlastné spracovanie
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ekonomického rastu a aÏ od dosiahnutia urãitej
úrovne ekonomického rastu sa zaãínajú zam˘-
‰ºaÈ nad negatívnymi dopadmi svojej ãinnosti
na Ïivotné prostredie.

âo sa t˘ka postavenia Slovenska a âeskej
republiky v EÚ z pohºadu EKC, nie je úplne jed-
noznaãné. Vzhºadom na relatívne krátke ãaso-
vé rady (len 17 rokov) nie je moÏné potvrdiÈ, ani
vyvrátiÈ túto hypotézu. Na základe dosiahnu-
t˘ch v˘sledkov sme dospeli k záveru, Ïe
v oboch krajinách je s rastom ekonomickej
úrovne spojen˘ mierny pokles vyprodukova-
n˘ch emisií CO2 na obyvateºa.

Uskutoãnená anal˘za berie do úvahy len
základné aspekty skúmaného javu a nie je
moÏné urãiÈ, ãi rast ekonomickej úrovne (spre-
vádzan˘ rastom technologickej úrovne) je t˘m
hlavn˘m dôvodom pre zniÏovanie emisií, príp.
akú úlohu zohralo napr. premiestÀovanie v˘ro-
by zneãisÈujúcej Ïivotné prostredie do in˘ch
krajín, predov‰etk˘m mimo EÚ. Takáto
v˘skumná otázka by si vyÏadovala komplexnej-
‰iu anal˘zu, ão môÏe byÈ predmetom ìal‰ieho
skúmania.

Napísanie príspevku bolo podporené
Vedeckou grantovou agentúrou M·VVa· SR
a SAV: VEGA 1/0127/11 Priestorová distribúcia
chudoby v EÚ a VEGA 2/0004/12 Paradigmy
budúcich zmien v 21. storoãí (geopolitické, eko-
nomické a kultúrne aspekty) a Stipendiem
Husovy nadace a Nadácie UPJ·.
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Abstract

ENVIRONMENTAL KUZNETS CURVE AND THE POSITION OF SLOVAKIA
AND THE CZECH REPUBLIC IN THE EUROPEAN UNION
Tomá‰ Îelinsk˘

The aim of this article is to analyse the position of Slovakia and the Czech Republic in the
European Union from the viewpoint of the Environmental Kuznets Curve (EKC) hypothesis.
Econometric models for panel data with CO2 emissions as the dependent variable and four
different types of macroeconomic aggregates are employed in the study. The EU-27 data used in
the study supports the hypothesis of the EKC. As the EU countries are heterogeneous, the
countries are further classified into “rich” and “poor” (according to the level of their GDP), and
further analyses are performed. Considering the “rich” EU countries the EKC hypothesis holds, but
if the “poor” EU countries are taken into account, the coefficient of the quadratic regressor is
positive which relates to the traditional U-shaped curve, not the inverted one. Such a finding is still
not in contradiction to the EKC hypothesis, as it assumes that at the low level of economic output,
as the development progresses, the emissions increase. The estimated value of the EKC turning
point is 19 660 USD (constant 2000 USD) which has not been reached by the “poor” EU countries
yet. As for the position of Slovakia and the Czech Republic in the EU, the results are not
unambiguous. The CO2 emissions have been decreasing very slightly in both countries since 1992
(with 1.33 percent mean annual rate of decrease in Slovakia and 1.16 percent mean annual rate
of decrease in the Czech Republic). The GDP per unit of energy use (constant 2005 PPP USD per
kg of oil equivalent) increased from 3.15 USD to 6.33 USD in Slovakia between 1990 and 2010
(i.e. 3.54 percent mean annual growth rate). The mean annual growth rate of the Czech GDP per
unit of energy use was slightly slower: 2.71 percent. 

Key Words: Environmental Kuznets Curve (EKC), turning point, Slovakia, Czech Republic.

JEL Classification: Q53, Q56.
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Úvod do problematiky

Takov˘ typ místní ekonomiky, kter˘ je zaloÏen˘
na pevn˘ch ekonomick˘ch vazbách (vlastnictví
podnikÛ místními lidmi, v˘znamná místní pro-
dukce s vyuÏíváním místních zdrojÛ, investová-
ní prostfiedkÛ místního pÛvodu opût v místû
pÛsobení apod.) má s ohledem na globalizující
se svût rostoucí váhu. Multiplikaãní efekt, kter˘
v dÛsledku tûchto vazeb vzniká lze vyjadfiit tzv.
„lokálním multiplikátorem“. Tento multiplikátor
je dnes prezentován jako jeden z indikátorÛ
udrÏitelného rozvoje, a zároveÀ jako indikátor
vyuÏívan˘ pfii hodnocení procesu lokalizace
ekonomick˘ch ãinností.

Mezi hlavní aktéry územního rozvoje patfií
místní instituce, ale také rÛzné kategorie sub-
jektÛ vyskytujících se v daném území. Vytváfie-
jí spotfiebitelskou poptávku a díky investiãní
aktivitû (pfiedev‰ím v místû pÛsobení) ji také
zvy‰ují. Zv˘‰ení spotfiebitelské poptávky vyvo-
lává pozitivní zpûtnou vazbu a následnû vede
k jejímu dal‰ímu rÛstu. To je jeden z moÏn˘ch
(poptávkov˘ch) pfiístupÛ k multiplikaãním efek-
tÛm, kdy zv˘‰ená poptávka zpÛsobuje rÛst
regionálního HDP a následnû dal‰í rÛst poptáv-
ky. V rámci tohoto „multiplikaãního efektu“ je
moÏné pozorovat, jak˘ pfiínos má konkrétní
instituce ãi jednotlivá osoba k rÛstu a prosperi-
tû v daném území. Prvotním impulsem zde není
vnûj‰í investice, ale urãit˘ poãáteãní v˘daj míst-
ní organizace nebo jednotlivé osoby.

Lokální multiplikátor mûfií v jakém mnoÏství
a jak dlouho v˘daje (institucí a obyvatel) zÛstá-
vají „v obûhu“ v dané lokalitû. Vyjadfiujeme jej
jako urãitou hodnotu pro vybranou instituci
(obec, region,…). Jeho hodnota pfiedstavuje
tzv. „retenãní schopnost“ lokality a vypovídá o tom,
do jaké míry se vydané prostfiedky v lokalitû
udrÏí. ZároveÀ zachycuje nûkteré jevy, souvise-
jící s tokem finanãních prostfiedkÛ a umoÏÀuje
vyãíslit jeho pfiínos v rámci ekonomického 

rozvoje oblasti. Tzv. „pozitivní externality“, které
v dÛsledku tûchto procesÛ vznikají, jsou v glo-
balizovaném svûtû nejen pro ãeskou krajinu
prospû‰né a Ïádoucí. Proces obvykle b˘vá
ovlivnûn také pfiírodními podmínkami a urãitou
mírou místních tradic.

Pfiíspûvek je uspofiádán do nûkolika ãástí.
Po úvodu do problematiky lokálních multipliká-
torÛ následuje druhá kapitola, která se zamûfiu-
je na jeho teoretickou podstatu. Tfietí kapitola
se koncentruje na vyuÏitelnost multiplikátoru
v regionální politice a ãtvrtá pfiiná‰í konkrétní
pfiíklad multiplikace v˘dajÛ v praxi. V závûru
jsou shrnuty získané poznatky a uvedeny kon-
krétní návrhy na vyuÏití daného metodologické-
ho nástroje.

Mezi postupy umoÏÀující vyjadfiování multi-
plikace patfií i jedna z nov˘ch metod, která je
v pfiedkládaném pfiíspûvku aplikována na pÛso-
bení konkrétní organizace, vyskytující se v obci
s 300 obyvateli. Smyslem pfiíspûvku není ozfiej-
mit pfiesn˘ postup v˘poãtu multiplikátoru s ohle-
dem na rÛzné v˘chozí podmínky, ale charakte-
rizovat moÏnosti jeho uplatnûní v oblasti regio-
nální politiky.

1. Teoretické pojetí multiplikátoru
Multiplikátor (multiplier) obecnû pfiedstavuje
bezrozmûrné ãíslo, které je pomûrem mezi
zmûnou dÛchodu a zmûnou v˘dajÛ, jeÏ danou
zmûnu dÛchodu vyvolala [15]. Znám˘ americk˘
ekonom P.A. Samuelson definuje multiplikátor
jako hodnotu, kterou se násobí zmûna v auto-
nomních v˘dajích tak, aby bylo moÏné vypoãítat
koneãn˘ celkov˘ dopad zv˘‰ení investice na
produkt „Y“ [22].

Vznik samotné koncepce multiplikátoru je
ãasto spojován se jménem Johna Maynarda
Keynese. Keynes nesouhlasil s neoklasick˘m
tvrzením o samovolné konvergenci ekonomik
k rovnováze a naopak zastával názor, Ïe k rÛs-
tu ekonomik je zapotfiebí napomáhat vhodn˘mi

REGIONÁLNÍ MULTIPLIKAâNÍ EFEKT JAKO
INDIKÁTOR LOKÁLNÍHO ROZVOJE
Jaroslav Macháãek, Hana Silovská, Gabriela ¤íhová, Petr Jílek
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zásahy. Pfiesto, Ïe Keynesovo zamûfiení bylo
makroekonomické a regionálním otázkám
a problémÛm se sám nevûnoval, jeho teorie se
stala v˘chozím bodem nûkolika teorií regionál-
ního rozvoje a ãetné fiady regionálních modelÛ.

Multiplikátor funguje v fiadû oblastí hospo-
dáfiství a lidské ãinnosti. Jak uvádí Armstrong
a Taylor [1], koncepce multiplikátoru vychází ze
základní teze, Ïe kaÏd˘ v˘daj je zároveÀ pfiíj-
mem nûkoho jiného. Takto získan˘ pfiíjem je
znova vynaloÏen na nákup statkÛ a sluÏeb
u dal‰ích obchodníkÛ, a tím je vytvofien dal‰í
dodateãn˘ pfiíjem. Jak˘koliv pfiíjem není nikdy

vydán cel˘, a to vede po urãitém ãase k vyãer-
pání tohoto efektu. Poãáteãní v˘daj vyvolává
v procesu multiplikace (Obr. 1) fiadu dodateã-
n˘ch pfiíjmÛ. S rÛstem pfiíjmÛ roste spotfieba,
a tím roste celkov˘ domácí produkt. Jak známo,
pro otevfienou ekonomiku potom platí:

AD = C + I + G + X – M, (1)

kde „AD“ znaãí agregátní poptávku, „C“ spo-
tfiební v˘daje, „I“ soukromé investiãní v˘daje,
„G“ vládní v˘daje, „X“ hodnotu v˘vozu a „M“
hodnotu dovozu vyjádfiena v domácí mûnû [11].

Obr. 1: Proces multiplikace

Zdroj: Trast pro ekonomiku a spoleãnost 2007 [25]

Na základû v˘‰e zmínûného lze konstato-
vat, Ïe multiplikaãní efekt je moÏno aplikovat na
celou fiadu rÛzn˘ch odvûtví hospodáfiství a lid-
ské ãinnosti. Raabová [18] se v souvislosti
s procesem multiplikace zab˘vá napfi. multipli-
kaãními efekty kulturních odvûtví v ãeské eko-
nomice.

2. VyuÏití multiplikátoru v regionální
politice

Regionální politika byla ovlivnûna Keynesián-
skou ekonomií od 50t˘ch do poloviny 70t˘ch
let. Pfiedev‰ím se jednalo o 60tá léta, která byla
oznaãována jako „zlat˘ vûk regionální politiky“.
Regionální politika se v této dobû vyznaãovala
ãast˘mi zásahy ze strany vefiejn˘ch subjektÛ
do ekonomick˘ch procesÛ.

Z tohoto období pochází fiada regionálních
teorií a modelÛ, které jsou keynesiánskému

pojetí ekonomiky blízké. Koncept multiplikace
se v nûkter˘ch z nich pfiímo ãi nepfiímo objevu-
je. Za zmínku na tomto místû stojí napfi. Harrod-
DomarÛv rÛstov˘ investiãní model ze 40t˘ch let
minulého století. Model pfiedpokládá (stejnû
jako Keynes), Ïe pfiíãinou nerovnováhy je roz-
por mezi investicemi a úsporami. K zachování
rovnováÏného stavu je zapotfiebí cel˘ pfiíjem
proinvestovat, neboli je nutné, aby se úspory
se rovnaly investicím (I=S). Investice pak mají
dva hlavní efekty: dÛchodotvorn˘ (generují pfií-
jem) a kapacitotvorn˘ (zv˘‰ují v˘robní kapacity,
které umoÏní vy‰‰í akumulaci kapitálu). DÛcho-
dotvorn˘ efekt vzniká právû díky pÛsobení mul-
tiplikaãního efektu [8]. Model je oproti Keyneso-
vû teorii „vyspûlej‰í“ a reálnûj‰í, neboÈ poãítá
i s vytváfiením nov˘ch kapacit, které sám Key-
nes nepfiedpokládal, a poãítal pouze s vyuÏitím
do té doby nevyuÏit˘ch zdrojÛ a kapacit. Oba
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efekty by mûly b˘t v zájmu rovnováÏného stavu
vyrovnány. Model v‰ak jiÏ nevysvûtluje, jak to-
ho dosáhnout. Harrod-DomarÛv rÛstov˘ inves-
tiãní model byl posléze v 80. letech 20. století
vyuÏit pro stimulaci regionálních aktivit a ãin-
ností. Podpora soukrom˘ch investic a investic
do infrastruktury si kladla za cíl posílit rozvoj
ménû vyspûl˘ch regionÛ.

S multiplikaãním efektem pracují také Per-
roux a Boudeville [12] ve své „teorii rÛstov˘ch
pólÛ“ (poles of development, growth poles).
Tato teorie je postavená na vztahu klíãov˘ch
odvûtví a firem v regionu (pólÛ rÛstu a rozvoje)
a dal‰ích subjektÛ, které na nich závisí. Jak pro-
sperující firmy, tak klíãová odvûtví mohou rozví-
jet inovaãní potenciál a pozitivnû pÛsobit na
rozvoj regionu. ZároveÀ ovlivÀují rozvoj dal‰ích,
pfiidruÏen˘ch odvûtví. Za hlavní „póly rÛstu“
dané doby lze oznaãit pfiedev‰ím automobilov˘
prÛmysl a chemii [12]. Boudeville tuto teorii
dále rozpracoval a aplikoval na input-output
anal˘zu, která popisuje vztahy mezi odvûtvími
a sektory daného celku a pfiedpokládá, Ïe
kaÏd˘ v˘stup je vytvofien pomocí kombinace
rÛzn˘ch vstupÛ, jeÏ jsou získávány z dal‰ích
odvûtví.

Jistou analogii s teorií rÛstov˘ch pólÛ lze
zpozorovat u „teorie exportní základny“, pochá-
zející z 50t˘ch let 20. století, jejímÏ autorem byl
D.C. North. Teorie rozli‰uje dva základní sekto-
ry v ekonomice regionu. Jedná se o sektor
základní neboli exportní a sektor doplÀkov˘
neboli obsluÏn˘. Rozvoj regionu pak závisí pfie-
dev‰ím na rozvoji sektoru základního. North
povaÏuje exportnû orientovan˘ region za cílo-
vou oblast regionálního rozvoje. Takov˘to regi-
on se specializuje na v˘voz kapitálu, kvalifiko-
vané pracovní síly a sluÏeb do ménû vyvinut˘ch
regionÛ. Rozvoj exportnû zamûfien˘ch odvûtví
posléze pozitivnû ovlivÀuje i zamûstnanost
v odvûtvích doplÀkov˘ch, opût se zde objevuje
multiplikaãní efekt. V˘voj situace v regionu je
tak závisl˘ na vnûj‰í poptávce generované
mimo jeho území [14]. Ve své teorii se North
inspiruje historick˘m v˘vojem USA, kde za
hlavní impuls rychlého ekonomického rÛstu
povaÏuje v˘voz zboÏí do Evropy s vysokou
poptávkou po v˘‰e zmínûn˘ch komoditách [13].

Keynesiánsk˘ smûr ekonomického my‰lení
ovlivnil regionální politiku hlavnû v 60t˘ch
letech 20. století. V tomto období se realizovaly
rozsáhlé investice do zaostávajících regionÛ,
kde byly lokalizovány firmy patfiící mezi tzv.

„hnací odvûtví“ a dal‰í, perspektivní v˘roby.
Jin˘mi nástroji regionální politiky byly dotace,
daÀové úlevy, zv˘hodnûné úvûry a dal‰í pod-
nûty firmám a podnikÛm. Nûkteré podniky loka-
lizované v ménû vyspûl˘ch regionech dostáva-
ly dokonce pfiíspûvky na mzdy, ãímÏ mohly
vyplácet vy‰‰í odmûny bez velkého zatíÏení
sv˘ch rozpoãtÛ. Vedle klasick˘ch v˘robních
závodÛ byla snaha pfiesunout do zaostávajících
regionÛ i vefiejnoprávní instituce nebo v˘zkum-
ná centra. Ponûkud závaÏnûj‰í byly zásahy do
rozvoje velk˘ch aglomerací, v nûkter˘ch pfiípa-
dech byl úmyslnû potlaãován rÛst a rozvoj tako-
v˘ch center jako napfi. PafiíÏ ãi Lond˘n [3]. Pfies
velkou víru v pozitivní dopad na sniÏování mezi-
regionálních rozdílÛ neodpovídaly v˘sledky
oãekávání.

Umûlé vytváfiení nov˘ch center rozvoje se
prakticky nikdy nesetkalo s úspûchem, neboÈ
takové nové jádro nebylo centrem pfiirozen˘m
a pozdûji se ukázalo, Ïe k úspûchu lokalizace
firmy do regionu nestaãí jen samotné zahájení
v˘roby, ale je nutná i zmûna celého prostfiedí.
Napfi. sociálního, institucionálního i ekonomic-
kého, se kter˘m má dan˘ podnik vazby a vzta-
hy. Jinak k Ïádoucímu multiplikaãnímu efektu
nedojde a v˘roba se zde dfiíve ãi pozdûji stane
neefektivní [3].

Zjevnou nev˘hodou této politiky je vysoká
zátûÏ na vefiejné rozpoãty, ze kter˘ch jsou
vynakládány velké sumy na investice na pod-
poru rozvoje zaostal˘ch regionÛ. Tím se ãás-
teãnû odebírají pfiíjmy sektoru soukromému
a rovnûÏ hrozí znaãné zadluÏení státu. Také
mÛÏe dojít k oslabení motivace podnikatelsk˘ch
subjektÛ a podporuje spoléhání na cizí pomoc.

V praxi v‰ak mÛÏeme nalézt i pfiípady, kdy
aplikace teorií ovlivnûn˘ch keynesiánstvím pfii-
nesla dobré v˘sledky v rozvoji místní ekonomi-
ky. MoÏno uvést pfiíklad hospodáfiského v˘voje
Irska v druhé polovinû 90 t˘ch let, kdy se jedna
z nejchud‰ích zemí tehdej‰í západní Evropy
stala bûhem krátké doby jednou z nejvyspûlej-
‰ích. Od 70 t˘ch let 20 tého století do poãátku
21. století dokázalo Irsko zvût‰it svÛj produkt
na obyvatele o cel˘ch 60 % [17]. Pfiíãinou byly
mohutné zahraniãní investice pfiilákané pfiízni-
v˘mi daÀov˘mi podmínkami a tehdy pomûrnû
levnou pracovní silou, mluvící navíc hlavním
svûtov˘m jazykem, angliãtinou. Jeho rychl˘
start, umoÏnil téÏ vstup do Evropské Unie
v roce 1973 [17]. Souãasná ekonomická situa-
ce Irska (i dal‰ích státÛ Evropské Unie) je sice
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krajnû ohroÏena vysok˘mi vládními dluhy, které
byly ov‰em zpÛsobeny spí‰e ‰patnou fiskální
politikou irské vlády v posledních letech v kom-
binaci s rÛstem sociálních v˘dajÛ a neustál˘m
zvy‰ováním platÛ státních zamûstnancÛ.

2.1 Regionální multiplikátor
(Regional Multiplier)

Regionální multiplikátor pfiedstavuje aplikaci
multiplikátoru do oblasti regionální ekonomie
a regionálního rozvoje. Pfii jeho v˘poãtu se vyu-
Ïívá obdobn˘ postup. Regionální multiplikátor
vypovídá o tom, jaké zmûny nastanou v regio-
nálním dÛchodu, kdyÏ dojde ke zmûnû nûkteré
sloÏky autonomních v˘dajÛ (poãáteãní v˘daj
nezávisl˘ na dÛchodu). Princip pÛsobení multi-
plikaãního efektu poté spoãívá v navazujících
v˘dajích, kdy se pfiírÛstek regionálního dÛchodu
neustále zmen‰uje, aÏ do doby, kdy zv˘‰ená
spotfieba a poptávka pokryje úniky, jako jsou
úspory, daÀové odvody a v˘voz [15]. U regio-
nálního multiplikátoru lze pfiedpokládat niÏ‰í
v˘sledné hodnoty, neboÈ ekonomika regionu je
více otevfiená neÏ ekonomika národní, a tudíÏ
lze i oãekávat tím niÏ‰í hodnotu multiplikátoru,
ãím men‰í bude území zkoumaného regionu.
ZároveÀ v men‰ím prostoru se nachází men‰í
mnoÏství potenciálních dodavatelÛ i zamûst-
nancÛ a aktéfii v území jsou nuceni vyuÏít i vnûj-
‰ích zdrojÛ. Tyto aspekty se posléze promítnou
do v˘poãtu regionálního multiplikátoru.

Obdobnû lze za pomoci regionálního multipli-
kátoru také hodnotit dopady pÛsobení místních
organizací ãi realizace programÛ a projektÛ na
rozvoj regionální ekonomiky. (Podobnû je v dal‰ím
textu vysvûtlován pojem „lokální multiplikátor“).
V tomto kontextu byl regionální multiplikátor hojnû
vyuÏíván ve Velké Británii ãi USA k mûfiení dopa-
dÛ vládních investic a transferÛ do regionÛ. Byl
vyuÏit také jako indikátor mûfiení ekonomického
pfiínosu zahraniãních investic a pfiím˘ch transferÛ
do regionÛ tzv. rozvíjejících se ekonomik [7].

âasto b˘vá regionální multiplikátor apliko-
ván jako ukazatel dopadu turismu na regionální
rozvoj. Wen-Huei Chang [10] pouÏil ve své
disertaãní práci na Michiganské univerzitû
model ekonomické báze a input-output anal˘-
zu, které rovnûÏ koncept multiplikátoru vyuÏíva-
jí. Uvádí zde regionální multiplikátor turismu,
kter˘ pfievzal od Archera a Owena (publiková-
no 1971), a mûfií jím dopad tohoto odvûtví na
dal‰í oblasti ekonomiky, které jsou s cestovním
ruchem provázány.

Koncept multiplikátoru má své stále místo
v problematice regionální politiky. O jeho úãin-
nosti a pfiesnosti vytváfiet pfiedpovûdi dopadÛ
multiplikaãního efektu se vedou diskuse. Své
nejvût‰í popularity dosáhl bezpochyby multipli-
kátor v 60t˘ch letech minulého století, jeÏ byly
v˘znamnou érou regionální politiky, pfiedev‰ím
pak ve Velké Británii. Thomas Wilson [27]
vyjádfiil jiÏ v této dobû urãité pochybnosti,
pokud jde o pouÏití regionálního multiplikátoru,
které v‰ak jsou stále pfiedmûtem polemik. Wil-
son poukazoval na to, Ïe metoda regionálního
multiplikátoru by se nemûla vyuÏívat univerzál-
nû na fie‰ení v‰ech regionálních problémÛ.
Jako hlavní úskalí zmínil ne vÏdy zcela pfiesnou
spolehlivost predikce. Kritické reakce na pfiíli‰-
né nad‰ení pro vyuÏití multiplikátoru jako uni-
verzálního prostfiedku hodnocení dopadÛ zmûn
soukrom˘ch i vládních investic, popfi. dal‰ích
faktorÛ, na národní ãi regionální dÛchod se
v‰ak objevovaly i mnohem dfiíve. Ve svém ãlán-
ku „The multiplier“ z roku 1948 kupfiíkladu Art-
hur Smithies [23] konstatuje, Ïe na koncept
multiplikace národního dÛchodu se má nahlíÏet
pouze jako na dílãí a nedokonal˘ ukazatel
vhodn˘ zejména pro porovnání dvou rozdíln˘ch
rovnováÏn˘ch stavÛ. UpozorÀuje také, Ïe
nesprávná interpretace hodnoty v˘sledného
multiplikátoru mÛÏe b˘t zpÛsobena pfiedev‰ím
kladením dÛrazu na zmûnu jednoho faktoru
multiplikátoru (spotfieba, soukromé investice,
vládní v˘daje) bez ohledu dopadu této zmûny
na faktory dal‰í [23].

Multiplikátor nachází vyuÏití v fiadû oborÛ
a lze jej aplikovat na rÛzné ekonomické ukaza-
tele. V regionální politice se nejvíce zmiÀuje tzv.
multiplikátor investic, jenÏ vyjadfiuje celkov˘
a dodateãn˘ pfiínos investice do konkrétního
regionu. Jeho vyuÏití je vhodné k posouzení,
zda daná investice skuteãnû pfiispûje k rozvoji
regionu a bude mít pozitivní dopad na zamûst-
nanost, regionální HDP apod. Multiplikátor
mÛÏe b˘t ukazatelem pro posouzení úãinnosti
nûkter˘ch nástrojÛ regionální politiky jako jsou
napfi. investiãní pobídky a dotace. RovnûÏ se
nûkdy vyuÏívá k posouzení úspû‰nosti a pfiíno-
su jiÏ dokonãen˘ch projektÛ (napfi. podpofie-
n˘ch z fondÛ EU ãi ze státního rozpoãtu), tedy
hodnocení ex-post. Takto jej v âesku ãasto vyu-
Ïívá Ministerstvo pro místní rozvoj, univerzity
a dal‰í instituce. Lze konstatovat, Ïe investiãní
multiplikátor lze vyuÏít jako vhodnou metodu
kvantifikace ekonomick˘ch dopadÛ investic do
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regionu v fiadû odvûtví. Pfiíkladem mÛÏe b˘t
cestovní ruch, kde k posouzení dopadu v˘stav-
by akvaparku na rozvoj malého a stfiedního
podnikání v regionu Liptov byla vyuÏita metoda
multiplikátoru v rámci slovenského v˘zkumné-
ho projektu WD-37-07-2 „V˘skum domácého
a príjazdového zahraniãného cestovného ruchu
vo vztahu k zmierneniu spoleãenskoekonomic-
k˘ch disparit“. [26]

Vût‰ina pfiipomínek vÛãi multipliktoru byla
v pozdûj‰ích letech vzata v úvahu a analyzována.
V souvislosti s tím se do popfiedí pozornosti
dostaly nové teorie regionálního rozvoje. Nicmé-
nû, regionální multiplikátor nadále zÛstává
v˘znamn˘m kritériem v oblasti regionálního roz-
voje, pomoci nûhoÏ mÛÏeme posuzovat cíle regi-
onální politiky. ZároveÀ je multiplikátor v˘znam-
nou souãástí anal˘zy regionálních procesÛ. 

2.2 Multiplikaãní modely
v regionálním rozvoji

Existuje nûkolik modelÛ vûnovan˘ch hodnocení
efektÛ realizace soukrom˘ch i vefiejn˘ch inves-
tic v rámci regionálního rozvoje. V následujícím
textu budou struãnû pfiedstaveny dva multipli-
kaãní modely regionálních v˘dajÛ – „model
firmy REMI“, „multiplikaãní model regionálních
spotfiebních v˘dajÛ“, autora Jana âadila [5]
a dále metoda tzv. „lokálního multiplikátoru“
navrÏena britskou spoleãností New Economics
Foundation [21], jeÏ hodnotí dopad v˘dajÛ jed-
notlivcÛ a institucí na místní ekonomiku.

2.2.1 Model REMI
REMI je znaãnû komplexním a sloÏit˘m ekono-
metrick˘m modelem slouÏícím jako nástroj
k odhadování regionálního ekonomického rÛstu,
vyuÏívan˘ k anal˘ze dopadÛ na regionální poli-
tiku. Model pochází z roku 1992 a jeho autorem
je americká firma Regional Economic Models,
Inc, zaloÏená roku 1980 za úãelem zv˘‰ení kva-
lity rozhodování vefiejn˘ch politik. Jde o ekono-
metrick˘ model vyuÏívající anal˘zy input-output
[20]. Ov‰em, v porovnání se statickou input-
output anal˘zou, REMI model je mnohem více
dynamick˘. VyuÏívá stovky rovnic a tisíce pro-
mûnn˘ch faktorÛ k vyjádfiení dopadÛ opatfiení
regionální nebo státní politiky na ekonomiku
daného celku. Standardnû je model REMI tvo-
fien pûti bloky: v˘roba (produkce, v˘stupy),
populace a nabídka práce, poptávka po práci
a kapitálu, podíl na trhu a poslední blok je
zamûfien na mzdy, ceny a náklady produkce.

KaÏd˘ blok obsahuje fiadu promûnn˘ch
a zmûna jakékoliv promûnné vyvolá zmûny
promûnn˘ch v rámci stejného bloku i v ostat-
ních. Model tak poukazuje na fakt, jak kom-
plexní je dopad daného opatfiení na rÛzné
aspekty ekonomiky a jaké vazby existují mezi
tûmito aspekty. Klíãov˘mi oblastmi, v kter˘ch
b˘vá model REMI vyuÏit, jsou: ekonomick˘ roz-
voj, Ïivotní prostfiedí, energie, doprava, danû,
prognózy a plánování [4], [19].

Z charakteristiky modelu je patrná jeho
velmi vysoká datová nároãnost, coÏ je hlavním
úskalím jeho ‰ir‰ího vyuÏití. Tento model byl
hojnû vyuÏíván v USA, ménû ãasto v Evropû.
V podmínkách âeské republiky je nejvût‰ím
problémem stál˘ nedostatek ucelen˘ch soubo-
rÛ regionálních dat, které jsou pro aplikaci
daného modelu potfiebné. V nedávné dobû byl
vyuÏit v oblasti jiÏní Itálie v rámci projektu DG
Regio, kde slouÏil jako nástroj k posouzení regi-
onálních ekonomick˘ch dopadÛ investic podpo-
rovan˘ch ze strukturálních fondÛ EU [9].

2.2.2 Model multiplikace regionálních 
spotfiebních v˘dajÛ

Model multiplikace regionálních spotfiebních
v˘dajÛ Jana âadila [5] pochází z roku 2005.
Autor na pfiíkladu rozvoje prÛmyslové zóny
Cheb demonstroval dopady lokalizace firem na
rozvoj místní ekonomiky. Model je poptávkov˘
(nabídka reaguje zpûtnû na zv˘‰ení poptávky).
V˘znamnou úlohu zde hraje migrace, neboÈ od
ní je odvozena velikost multiplikaãního efektu
spotfiebních v˘dajÛ v regionu. Procesy se ode-
hrávají v uzavfiené ekonomice regionu, spotfie-
bitelé poptávají zboÏí vyprodukované pouze
uvnitfi vymezeného území. Model poãítá s dal-
‰ími obecn˘mi pfiedpoklady, jako jsou napfi.
maximalizace zisku firem, maximalizace uÏitku
spotfiebitelÛ. Spotfiebitelé zde poptávají pouze
dva druhy statkÛ – sluÏby a prÛmyslové zboÏí
a rozdûlují své dÛchody mezi spotfiebu a úspory.

Samotnému multiplikaãnímu efektu pfied-
chází lokalizace firmy v regionu. Ta vyvolá vy‰‰í
poptávku po práci. Pfiedpokládá se tak zv˘‰ení
poãtu pracovníkÛ v regionu (míra zv˘‰ení do
znaãné míry závisí na migraci), coÏ dále zpÛso-
bí zv˘‰ení poptávky po v‰ech statcích a sluÏ-
bách v regionu produkovan˘ch. Zv˘‰ená spo-
tfiebitelská poptávka má za následek tlak na
nabídku statkÛ a sluÏeb, a tím na dal‰í zv˘‰ení
poptávky po práci. Multiplikaãní efekt v tomto
smyslu pokraãuje dále, dokud se nevyãerpá,
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resp. ve chvíli, kdy bude pfiírÛstek spotfiebitel-
ské poptávky a pfiírÛstek nov˘ch pracovníkÛ
nulov˘.

âadil [5] formuluje v˘poãet multiplikátoru
spotfiebitelsk˘ch v˘dajÛ následovnû:

1 / (1 – qex) = 1 / (1 – (bs ws µs c + Ca µs bs +
+ bm wm µm c + Ca wm bm))= ϖ, (2)

kde „qx“ pfiedstavuje geometrickou fiadu pfiírÛst-
kÛ regionálních v˘dajÛ, „ϖ“ multiplikátor spotfie-
bitelsk˘ch v˘dajÛ, „bs“ v˘dajov˘ produkãní koe-
ficient pro sluÏby, „ws“ prÛmûrnou ãistou mzdou
ve sluÏbách, „µs“ podíl sluÏeb na celkové spo-
tfiebû jednotlivce, „c“ mezní sklon k regionální
spotfiebû, „Ca“ v˘daje spotfiebitele na autonom-
ní spotfiebu, „µm“ podíl prÛmyslov˘ch statkÛ na
celkové spotfiebû jednotlivce, „wm“ prÛmûrnou
ãistou mzdou v prÛmyslu a „bm“ v˘dajov˘ pro-
dukãní koeficient pro prÛmyslové statky [5].

Autor uvádí, Ïe takto definovan˘ model
multiplikace je schopen pfiedpovídat dopad
lokalizace firmy (v tomto pfiípadû vytvofiení prÛ-
myslové zóny Cheb) na ekonomiku regionu. Je
zde v‰ak znovu zapotfiebí poukázat na v˘znam
migrace. Pln˘ multiplikaãní efekt totiÏ nastane
pouze v pfiípadû vysoké (maximální) migrace,
která zajistí dostateãn˘ pfiísun pracovníkÛ
schopn˘ch pokr˘t rostoucí spotfiebitelskou
poptávku. Na základû migraãního Harris-Toda-
rova modelu, jehoÏ závûry autor ve své publi-
kaci shrnuje, se v‰ak v tomto pfiípadû oãekává
pouze nízká, maximálnû stfiední migrace.
V takovém pfiípadû nenastává pln˘ multiplikaã-
ní efekt. Lokalizace má v koneãném dÛsledku
dopad pouze na zv˘‰ení cenové hladiny v regi-
onu, i kdyÏ ãásteãnû dojde ke sníÏení neza-
mûstnanosti místních obyvatel.

2.2.3 Lokální multiplikátor (Local Multiplier)
Lokální multiplikátor je nejmlad‰í metodou
v˘poãtu multiplikaãních efektÛ. Nûkteré prame-
ny [15] povaÏují „lokální multiplikátor“ za syno-
nymum pojmu „regionální multiplikátor. Sv˘m
zpÛsobem jej lze oznaãit za urãitou obdobu
regionálního multiplikátoru, neboÈ jejich princip
je obdobn˘. Proto také b˘vají ãasto vzájemnû
substituovány. Balas a Clarke [2] v‰ak apelují
na pouÏití pojmu „lokální multiplikátor“ pfiede-
v‰ím v rámci modelování na mikroekonomické
úrovni.

Jak jiÏ bylo pfiipomenuto, multiplikaãní efek-
ty b˘vají v regionální ekonomice ãasto spojovány

s lokalizací firem v regionech a s jejím násled-
n˘m dopadem na rozvoj místní zamûstnanosti.
Jsou také pfiípady, kdy jsou prezentovány jako
následky nûjakého vnûj‰ího zásahu. V dal‰ím
textu je tento pojem uplatÀován v ponûkud
odli‰ném kontextu, s nímÏ pracuje organizace
Trast pro ekonomiku a spoleãnost/Economy
Society Trust (dále v textu TES), která apliko-
vala tento ukazatel, pÛvodnû vytvofien˘ brit-
skou spoleãností New Economics Foundation
(dále v textu oznaãena jako NEF) a agenturou
The Countryside Agency, na ãeské podmínky.
Organizace TES je obãansk˘m sdruÏením,
které se zab˘vá studiem hospodáfisk˘ch a soci-
álních modelÛ s cílem vytváfiet konkrétní prak-
tická fie‰ení napomáhající udrÏitelnému rozvoji
regionÛ. Hlavními tematick˘mi programy TESu
jsou pfiímé zahraniãní investice, policy interven-
tions, lokální ekonomiky a energie. Spoleãnost
má fiadu v˘znamn˘ch partnerÛ, úzce spolupra-
cuje napfi. s Ekonomicko-správní fakultou MU
v Brnû. TES rovnûÏ pofiádá fiadu workshopÛ,
semináfiÛ a vûnuje se publikaãní ãinnosti [24].
Pojem lokální multiplikátor je ve vût‰inû odkazÛ
spojován s metodikou organizace New Econo-
mics Foundation, ve zbytku pfiípadÛ je vyuÏíván
jen jako ekvivalent pojmu „regionální multiplikátor“.

Spoleãnost NEF pouÏila konceptu multipli-
kátoru, a pfievedla jej do mikroekonomické rovi-
ny. Lokální multiplikátor se poté v Británii zafia-
dil mezi indikátory udrÏitelného rozvoje. NEF jej
testovala ve vztahu k fiadû institucí v pûti hlav-
ních sektorech: státní dodávky, potraviny
a zemûdûlství, sociální podnikání, pfiístup
k financím a v oblasti sociálního zabezpeãení
[21]. Vytvofiila tak specifick˘ typ regionálního
multiplikátoru, kter˘ lze pomûrnû snadno vyme-
zit a jenÏ slouÏí pfiedev‰ím místním samosprá-
vám k pochopení, jak funguje ekonomika jejich
regionu. VyuÏiteln˘ je v‰ak i pro dal‰í subjekty
– firmy, neziskové organizace, sdruÏení, jedno-
tlivce, kter˘m záleÏí na jejich pfiínosu k rozvoji
místní ekonomiky a mají zájem jej je‰tû dále
zvy‰ovat.

Podle TES je lokálním multiplikátorem ãíslo,
hodnota, která je takzvanû „penûzÛm na
stopû“. Je moÏné jej urãit pro kteroukoliv insti-
tuci, firmu, neziskovou organizaci, sociální pod-
nik, obec ãi mûsto nebo i domácnost. Hlavním
úkolem je zjistit, kam organizace i jednotlivci
smûfiují své v˘daje a kolik z tûchto v˘dajÛ a po
jakou dobu zÛstávají v daném regionu [25]. Jde
tedy o zji‰tûní, zda firmy a jednotlivci vyuÏívají
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více místní nabídky statkÛ a sluÏeb, ãi zda více
preferují nabídku vnûj‰í. VyuÏitím vnûj‰í nabíd-
ky (zahrnující napfi. také nákupy v hypermarke-
tech, které jsou ve vlastnictví jin˘ch neÏ míst-
ních subjektÛ) dochází k omezení (vytûsnûní)
místních zdrojÛ a ekonomiky. Lokální multipliká-
tor vychází ze zmínûného pfiedpokladu, Ïe
kaÏd˘ v˘daj se stává pfiíjmem nûkoho dal‰ího,
kde tento pfiíjem dále ãásteãnû nebo zcela pou-
Ïije na své v˘daje nebo jeho ãást u‰etfií. Tímto
zpÛsobem se peníze v ekonomice „otáãejí“. Klí-
ãovou informací pro v˘poãet lokálního multipli-
kátoru je geografick˘ smûr toku v˘dajÛ dané
organizace/jednotlivce/domácnosti vzhledem
k vymezení zkoumané lokality.

V˘poãet lokálního multiplikátoru (LM)
V˘poãet lokálního multiplikátoru není sloÏit˘.
Nároãnûj‰í je sbûr dat potfiebn˘ch pro jeho
v˘poãet. Následující postup je pfievzat z metodi-
ky organizace The New Economics Foundation
[21] a Trastu pro ekonomiku a spoleãnost [25].

Na samém poãátku se stanoví organizace,
pro kterou bude poãítán LM a vymezí se území,
které se bude dále povaÏovat za „místní“,
„lokální“. Toto vymezení je pro dal‰í v˘poãet klí-
ãové a v˘raznû ovlivní hodnotu LM, a rovnûÏ
interpretaci závûrÛ. Zkoumané území mÛÏe mít
rÛznou velikost v intervalu od nûkolika km2 aÏ
po hranice administrativnû vymezen˘ch regio-
nÛ, jako jsou okresy ãi dokonce kraje. Velikost
území závisí na typu projektu, typu organizace,
geografickému rozloÏení pfiíjmu a samozfiejmû
i na subjektivním posouzení a propoãtu autora.
Velikost území ovlivní posléze velikost koneã-
ného LM. âím men‰í území bude vymezeno,
tím men‰í bude v˘sledná hodnota LM.

Sbûr dat pro v˘poãet LM probíhá v nûkolika
kolech. V prvním kole se zji‰Èuje poãáteãní pfií-
jem zkoumané organizace/jednotlivce. Zpravi-
dla nejvhodnûj‰ím zpÛsobem je stanovit roãní
pfiíjem, coÏ je údaj zjistiteln˘ z úãetních v˘kazÛ.
V druhém kole se mapuje, jak˘m zpÛsobem je
tento pfiíjem organizace dále vynaloÏen.
ZohledÀuje se nejen hledisko finanãní, ale také
hledisko geografické, resp. zda jsou tyto v˘da-
je místní ãi jiné neÏ místní vzhledem k vymeze-
nému území. Dle NEF a TES byly identifiková-
ny jako nejãastûj‰í následující poloÏky, na které
organizace vydává své finance: náklady na
zamûstnance, dodávky a subdodávky, materiál
a sluÏby a nájmy ãi hypotéky [21]. V závûreã-
ném tfietím kole se zji‰Èuje, jak jsou tyto místní

v˘daje organizace dále utráceny zamûstnanci
a hlavními dodavateli ve vymezené lokalitû.
Koneãn˘ v˘poãet je poté podílem souãtu dat
získan˘ch ve v‰ech tfiech kolech a poãáteãního
pfiíjmu, stanoveném v kole prvním (podrobnûji
viz dále v textu).

JelikoÏ v˘sledkem je bezrozmûrné ãíslo, je
zapotfiebí jej následnû odpovídajícím zpÛsobem
interpretovat. MoÏn˘ zpÛsob interpretace lze
ilustrovat na krátkém hypotetickém pfiíkladu.
Existuje malá firma, pro kterou je poãítán LM
jako indikátor jejího pfiínosu místní ekonomice.
Její roãní ãist˘ pfiíjem po zdanûní ãiní 1 mil. Kã.
Dále bylo zji‰tûno, Ïe z této ãástky utratí spo-
leãnost ve vymezené lokalitû celkem 800 tis. Kã,
zbytek v˘dajÛ realizuje mimo. V posledním kole
bylo odhaleno, Ïe tûchto 800 tis. Kã utratili míst-
ní zamûstnanci a dodavatelé v rámci vymezené
lokality ve v˘‰i 500 tis. Kã. Z tûchto údajÛ byla
spoãtena hodnota lokálního multiplikátoru,
která ãinila 2,3. Tato hodnota znamená, Ïe
kaÏdá koruna, kterou firma v tomto roce vyda-
la, vytvofiila celkov˘ pfiíjem 2,30 Kã a dodateã-
n˘ pfiíjem 1,30 Kã místní ekonomice.

Není stanoveno, jak˘ch hodnot by mûl LM
dosahovat, aby bylo moÏno povaÏovat pfiínos
pro ekonomiku lokality za vysok˘ ãi nízk˘.
Samozfiejmû, ãím vy‰‰í LM, tím vy‰‰í pfiínos.
Tuto hodnotu ov‰em také ovlivÀuje samotné
geografické vymezení lokality, proto je nutno
ãinit závûry opatrnû a s ohledem na dané sku-
teãnosti. K porovnání mohou poslouÏit v˘sledky
jiÏ ukonãen˘ch projektÛ zamûfien˘ch na lokální
multiplikátor, realizované vût‰inou organizací
NEF [21] v zahraniãí a spoleãnosti TES [25]
v âeské republice.

Dal‰ím zpÛsobem v˘poãtu lokálního multi-
plikátoru, je situace, kdy v˘chozím subjektem je
skupina jednotlivcÛ, nikoliv organizace. NEF
tuto metodu aplikoval napfi. na skupinu uÏivatelÛ
místního bankomatu, na v˘bûr hotovosti. Tato
metoda je mnohem nároãnûj‰í. V rámci tohoto
postupu se nejprve zji‰Èuje poãáteãní pfiíjem
skupiny jednotlivcÛ. JiÏ tento údaj je nároãné
stanovit vzhledem k citlivosti tûchto informací
a mnoÏství dotazovan˘ch jedincÛ. Dále je
zapotfiebí získat pfiehled o v˘dajích zkoumané
skupiny, o jejich povaze, ale pfiedev‰ím o jejich
geografickém rozmístûní, neboÈ je nutné téÏ
urãit, zda jsou tyto v˘daje místní ãi nemístní.
V dal‰ím kole se kontaktují firmy a organizace,
u nichÏ skupina utrácela své peníze, a rovnûÏ
se zji‰Èují jejich v˘daje a smûr toku jejich v˘dajÛ.
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NEF i TES doporuãují zahrnout do zkouman˘ch
firem i ty, které mají sídlo mimo zkoumané
území, neboÈ i ony mohou následnû utrácet
vy‰‰í ãást sv˘ch pfiíjmÛ právû ve vymezené
lokalitû. Je patrné, Ïe tento postup bude vyÏa-
dovat vy‰‰í nároky na osobu dotazovatele, hrozí
vy‰‰í zkreslení údajÛ hned zpoãátku v˘zkumu
a pfiiná‰í velkou ãasovou zátûÏ. V dal‰ím textu
i v praktické ãásti bude vyuÏita metoda zmínû-
ná jako první, kde v˘chozím zkouman˘m sub-
jektem je organizace a její poãáteãní pfiíjem.

Typy lokálního multiplikátoru
Existují dva základní typy lokálního multiplikáto-
ru, oznaãované jako LM2 a LM3. âísla na konci
znamenají, z kolika kol v˘dajÛ se LM poãítá.

Multiplikátor LM2 je poãítán jako podíl souã-
tu prvních dvou kol údajÛ a poãáteãního pfiíjmu,
kter˘ je zji‰Èován v kole prvním. Jedná se o jed-
nodu‰‰í typ multiplikátoru, kter˘ v‰ak jiÏ má
vypovídací hodnotu o toku penûz v místní eko-
nomice. Je vhodn˘m ukazatelem pro samotnou
organizaci, pro orientaci, kam odcházejí její
v˘daje. ZpÛsob jeho v˘poãtu je následující:

LM2 = (kolo 1 + kolo 2) / (kolo 1 (poãáteãní
pfiíjem)) (3)

Multiplikátor LM3 je podrobnûj‰í. V ãitateli
zlomku jsou navíc zahrnuty informace zji‰tûné
v kole tfietím. Tento ukazatel konkrétnûji vypoví-
dá o obûhu penûz v místní ekonomice. Vypoví-
dá nejen o v˘dajích instituce, pro kterou je poãí-
tán, ale i o v˘dajích jejích zamûstnancÛ a hlav-
ních dodavatelÛ:

LM3 = (kolo 1 + kolo 2 + kolo 3) / (kolo 1
(poãáteãní pfiíjem)), (4)

Dle v˘zkumÛ Sackse [21] probûhne vût‰ina
v˘dajÛ (kolem 85 %) právû v prvních tfiech
kolech, proto je LM3 nejvhodnûj‰ím typem
lokálního multiplikátoru.

Mimo dva základní, zde zmínûné, typy
lokálního multiplikátoru existují i LM4 a LM5.
Li‰í se v následném pfiidávání finanãních trans-
akcí z dal‰ích kol v˘dajÛ. Tento v˘poãet je jiÏ
znaãnû komplikovan˘ a koneãn˘ v˘sledek se
jiÏ nebude natolik li‰it od v˘sledku lokálního
multiplikátoru LM3.

3. Pfiípadová demonstrace v˘poãtu
lokálního multiplikátoru LM2

Následující postup i závûreãná interpretace
vyuÏívá podrobnû metodiky popsané spoleã-
ností TES. Cílem této studie je nastínûní proce-
sÛ probíhajících v regionu v souvislosti s multi-
plikaãním efektem. Pro úãely v˘poãtu LM2 byla
jako subjekt stanovena obec Zálezly v JiÏních
âechách.

3.1 Základní údaje o zkoumaném
subjektu

Obec Zálezly je situována v ‰umavském pod-
hÛfií, v severozápadní ãásti okresu Prachatice,
v blízkosti hranice s okresem Strakonice,
a spadá do Jihoãeského kraje. Obec se rozklá-
dá na území o celkové rozloze 550 698 ha.
První potvrzená písemná zpráva o existenci
obce pochází z roku 1370, pravdûpodobnû
v‰ak historie sahá pfiibliÏnû do 13. století. Obec
má celkem ãtyfii ãásti – obec Zálezly, dále pak
pfiilehlou ves Kovanín a nedaleko poloÏené obce
Setûchovice a Bolíkovice. Celkov˘ poãet obyva-
tel k 31. 12. 2009 byl 303, z ãehoÏ 48,5 % tvofii-
ly Ïeny. Obec Zálezly je souãástí území obce
s povûfien˘m obecním úfiadem Vimperk, kter˘
je zároveÀ obcí s roz‰ífienou pÛsobností [16].

Obec Zálezly patfií mezi malé municipality
s poãtem obyvatel ménû neÏ 500 obyvatel.
V˘bûr této obce byl zámûrn˘, neboÈ právû veli-
kost této obce umoÏÀuje pfiístup k datÛm
a jejich následné zpracování a interpretování.
I pfiesto, Ïe se jedná pouze o demonstraci toho-
to v˘poãtu (nástin), lze na základû dosaÏen˘ch
v˘sledkÛ provést zhodnocení multiplikaãního
efektu a utvofiit stûÏejní závûry.

3.2 Vymezení zkoumané oblasti
Obec Zálezly je malá ves, spadající do okresu
Prachatice, s blízk˘m napojením na mûsto Vim-
perk. Vymezení zkoumané oblasti („subjektu“)
je pomûrnû obtíÏné, nicménû stûÏejní záleÏitos-
tí celého procesu zkoumání efektu multiplikace.
Inspirací pro vymezení zkoumané oblasti se
stala metodika spoleãnosti NEF, na jejímÏ
základû byl zkouman˘m územím oznaãen
okres Prachatice. Subjekty, které spadají do
této vymezené oblasti, dále oznaãujeme jako
„místní/lokální“. Rozloha území ãiní 1375 km2,
poãet obyvatel necel˘ch 52 tis. a na jeho území
se nachází celkem 65 obcí [6].
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3.3 V˘poãet lokálního multiplikátoru
LM2

Po stanovení zkoumaného subjektu a vymeze-
ní hranic zkoumané oblasti je moÏno zaãít se
sbûrem dat. Dle metodiky NEF a TES se sbûr
dat dûlí na nûkolik kol. Pro úãely této studie je
poãítán LM2, LM3 pak zÛstává spí‰e podnûtem
pro dal‰í v˘zkum, neboÈ pfiedstavuje mnohem
vy‰‰í ãasovou i datovou nároãnost.

Pro v˘poãet LM2 se v prvním kole zjistil
v˘chozí (poãáteãní) pfiíjem zkoumané organiza-
ce. Ten byl pfievzat ze závûreãného úãtu za rok
2009 a ãinil 4 071 645 Kã. Tento závûreãn˘ úãet
byl rovnûÏ konzultován s úãetní a byly rozkryty
jednotlivé poloÏky, pfiípadnû stanoveny zdroje
pfiíjmÛ. Zji‰tûné informace napomohly v dal‰ím
kole zji‰Èování informací a sumarizaci dat.

Druh˘ krok spoãíval v zji‰tûní smûru tokÛ
pfiíjmÛ do místních ãi nemístních v˘dajÛ. Ze zá-
vûreãného úãtu obce Zálezly (kter˘ je rozdûlen
na bûÏné a kapitálové v˘daje) byly identifiková-
ny ve‰keré daÀové i nedaÀové v˘daje. Nûkteré
poloÏky závûreãného úãtu byly stanoveny 
za nepodstatné, neboÈ vÛãi celkov˘m údajÛm byla
jejich hodnota zanedbatelná. Tyto v˘daje dále
nebyly brány v potaz v dal‰ích v˘poãtech. Bylo
zji‰tûno, Ïe v roce 2009 probûhly v obci Zálezly
následující v˘daje: bûÏné v˘daje: 2 646 237 Kã,
kapitálové v˘daje: 1 752 493 Kã Celkové v˘da-
je ãinily celkem 4 398 730 Kã. Ze zji‰tûn˘ch
údajÛ vyplynulo, Ïe obec zakonãila roãní hos-
podafiení s deficitem 327 085 Kã.

V pfiípadû kapitálov˘ch v˘dajÛ se jednalo
o jednorázovou v˘jimeãnou záleÏitost stavby
kanalizace v ãásti obce Setûchovice, kterou zajis-
tila firma se sídlem v krajském mûstû âeské
Budûjovice. Nákup pozemku byl realizován od
obyvatele s trval˘m pobytem v hlavním mûstû
Praha. Tyto v˘daje byly oznaãeny za nemístní,
neboÈ geograficky nespadají do vymezeného
území okresu Prachatice. Kapitálové v˘daje
tedy nebudou zahrnuty do v˘poãtu LM.

Toto zji‰tûní vedlo k zamûfiení pozornosti na
v˘daje oznaãené jako bûÏné. Závûreãn˘ úãet
nabízí dvojí pohled na tento typ v˘dajÛ – rozli-
‰ení dle poloÏek ãi dle paragrafÛ (jejich koneã-
n˘ souãet je totoÏn˘). Za nemístní/nelokální
v˘daje byly oznaãeny v˘daje na sociální a zdra-
votní zabezpeãení (plynou do státního rozpo-
ãtu), platby za energetické a plynové sluÏby
(tvofií objemnou poloÏku v rámci celkov˘ch
v˘dajÛ obce) a dále napfi. sluÏby telekomunikací
ãi penûÏních ústavÛ, úroky, v˘daje na pohonné

hmoty a paliva, po‰tovní sluÏby a samozfiejmû
platby daÀové orgánÛm státní správy. V tûchto
pfiípadech v‰ak není v silách obce v˘raznû
ovlivnit tok v˘dajÛ mimo region.

Dal‰í v˘znamnou poloÏku v závûreãném
úãtu obce tvofií platby zamûstnancÛm a odmû-
ny zastupitelÛm a dal‰ím osobám vykonávají-
cím drobné sluÏby pro obec (knihovník, matri-
káfi apod.). Za rok 2009 zaplatila obec na tûch-
to poloÏkách celkem 560 818 Kã. Obec Zálezly
zamûstnávala celkem 2 zamûstnance a na roz-
hodování o jejím chodu se podílelo 7 zastupite-
lÛ. V‰ichni zamûstnanci a zastupitelé byli buì
pfiímo z obce, nebo z obcí spadajících do okre-
su Prachatice. Celá ãástka 560 818 Kã byla
oznaãena jako místní/lokální a vstoupila 
do v˘poãtu LM.

Do místních v˘dajÛ spadají dále v˘daje jako
dary obãanÛm k rÛzn˘m pfiíleÏitostem, neinves-
tiãní transfery obcím leÏícím ve zkoumaném
území, neinvestiãní transfery místním obãanÛm
v‰e v celkové hodnotû 112 353 Kã. Obec téÏ platí
ãlenské pfiíspûvky SdruÏení obcí Vûnec, jehoÏ je
ãlenem, v celkové hodnotû 9 989 Kã/rok. Obû
tyto ãástky lze oznaãit jako místní a byly 
zahrnuty do dal‰ího v˘poãtu.

V˘znamnou ãást v˘dajÛ smûfiují obce na za-
ji‰tûní vefiejn˘ch sluÏeb jako je pfiedev‰ím svoz
komunálního odpadu, údrÏba místních komuni-
kací, odbûr elektrické energie ãi odbûr pitné
vody a údrÏba kanalizací. Tyto sluÏby pfiedsta-
vují nejvût‰í v˘dajovou poloÏku a zaji‰Èují je
rÛzní dodavatelé. Mezi hlavní dodavatele obce
Zálezly patfií firma Kvint Vlachovo Bfiezí spol.
s r.o., která provádí údrÏbu místních komunika-
cí spoleãnû se spoleãností Reno ·umava a.s.,
dále firma Bicorn s.r.o., Praha, která je dodava-
telem energie. V˘znamn˘m dodavatelem je
také spoleãnost RUMPOLD 01 – VodÀany s.r.o.
(okres Strakonice), která má na starosti svoz
komunálního odpadu nebo pan Radim Kuãera
z Vimperku, kter˘ zprostfiedkovává svoz odpa-
du tfiídûného.

Úprava silnic a komunikací je v reÏii míst-
ních firem – Kvint a Reno ·umava jsou spoleã-
nosti se sídlem v mûstû Vlachovo Bfiezí, které
je souãástí okresu Prachatice. Celková ãástka
na údrÏbu silnic byla za rok 2009 ve v˘‰i 
329 481 Kã a byla zahrnuta do v˘poãtu.

Odpadové hospodáfiství zaji‰Èují v obci Zá-
lezly 2 dodavatelé. Pouze jednoho z nich, spo-
leãnost Radim Kuãera z Vimperku, lze oznaãit
jako místního k vzhledem k vymezenému
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území. V˘daje na odvoz tfiídûného odpadu byly
v roce 2009 celkem 51 926 Kã. 

Pitnou vodu odebírá obec z vlastních studní
na obecním pozemku. Musí v‰ak za tento
odbûr platit poplatky Ministerstvu Ïivotního pro-
stfiedí. Za rok 2009 zaplatila obec za odbûr
pitné vody celkem 105 858 Kã. Tento v˘daj je
nemístní a nevstoupil do v˘poãtu LM2. Podob-
nû elektrická energie je dodávána spoleãností
se sídlem v Praze a nelze tedy tento, pomûrnû
v˘razn˘ v˘daj v hodnotû 204 329 Kã, zahrnout
do dal‰ího v˘poãtu.

V rámci druhého kola sbûru dat byly místní
v˘daje obce Zálezly stanoveny ve v˘‰i 1 642 064 Kã
(560 818 + 112 353 + 9 989 + 329 481 + 51 926).

Na základû dat zji‰tûn˘ch v prvním a dru-
hém kole v˘zkumu lze stanovit hodnotu LM2:

LM2 = (kolo 1 + kolo 2) / (kolo 1 (poãáteãní
pfiíjem)) (5)

LM2 = (4 071 645 + 1 642 064) / 4 071 645
= 1,403 (6)

Celková hodnota lokálního multiplikátoru
LM2 obce Zálezly vycházející z údajÛ za rok
2009 je 1,403. Toto ãíslo lze interpretovat napfi.
zpÛsobem, Ïe kaÏdou korunou, kterou obec
v roce 2009 utratila, vytvofiila celkov˘ pfiíjem
1,403 Kã a dodateãn˘ pfiíjem 0,403 Kã místní
ekonomice vymezené hranicemi okresu Pra-
chatice.

Lokální multiplikátor LM2 ve své podobû
je‰tû neobsahuje multiplikaci, neboÈ v tomto
kroku jde pouze o geografické rozprostfiení
v˘dajÛ zkoumané instituce. Je v‰ak prvním nut-
n˘m krokem k dal‰ím v˘poãtÛm. K stanovení
hodnoty lokálního multiplikátoru LM3, kter˘ jiÏ
v sobû multiplikaci obsahuje, by bylo zapotfiebí
získat data pro dal‰í kolo v˘poãtu. To obsahuje
informaci o v˘dajích zamûstnancÛ a hlavních
(nejvût‰ích) dodavatelÛ zkoumané organizace.
Tento krok v sobû nese vy‰‰í ãasovou nároãnost
a rovnûÏ vy‰‰í riziko zkreslení ãi nedostatku
údajÛ. Data jsou získávána pfiímo od zamûst-
nancÛ a dodavatelÛ a to zpravidla pomocí
zaslaného dotazníku ãi osobní konzultace.
U v˘dajÛ v kolem tfietím je rovnûÏ klíãov˘m geo-
grafické hledisko. Koneãná hodnota lokálního
multiplikátoru LM3 by byla pochopitelnû lehce
vy‰‰í v dÛsledku pfiiãtení dal‰í sumy v˘dajÛ
v kole tfietím. LM3 nebyl pfiedmûtem v˘poãtu
v rámci tohoto pfiíspûvku. Jeho hodnotu by bylo

moÏné stanovit po získání potfiebn˘ch informa-
cí pfiímo od zamûstnancÛ a klíãov˘ch dodava-
telÛ obce Zálezly. Pfiedev‰ím z dÛvodu velké
ãasové nároãnosti pro získání dat zde není hod-
nota LM3 dopoãítána. Ov‰em i lokální multipli-
kátor LM2 má svou hodnotu a v˘znam. SlouÏí
pfiedev‰ím pro orientaci organizace samé
v rámci distribuce sv˘ch v˘dajÛ a pro zji‰tûní
bezprostfiedního dopadu na místní ekonomiku.

Otázkou zÛstává, zda má smysl poãítat
dále hodnotu lokálního multiplikátoru LM3 pfies
v‰echna úskalí, která souvisí se sbûrem dat.
ZáleÏí na kaÏdé organizaci, jak konkrétní infor-
maci o svém pfiínosu místní ekonomice vyÏadu-
je. Pokud v‰ak má mít v˘poãet LM3 smysl, je
zapotfiebí vûnovat vût‰í pozornost a více ãasu
pfiípravû a pfiedev‰ím komunikaci se subjekty.
V pfiípadû nulové ãi velmi nízké návratnosti
dotazníkÛ ãi neúpln˘ch informaci nebude mít
LM3 správnou vypovídací hodnotu a tudíÏ je
vcelku zbyteãné jej poté poãítat.

Závûr

Koncept lokálního multiplikátoru je novûj‰ím
pfiístupem k jiÏ zavedenému a známému kon-
ceptu multiplikátoru, jehoÏ pÛvodcem byl J.M.
Keynes. Jeho posláním je vyjádfiit relativnû jed-
noduch˘m zpÛsobem pfiínos dané organizace
k rozvoji místní ekonomiky. Touto cestou se
z LM stává indikátor místního ekonomického
rozvoje.

V textu v˘‰e se aplikovala metoda v˘poãtu
LM2 na konkrétní organizaci v âeské republice,
v tomto pfiípadû obec Zálezly. V prÛbûhu toho-
to postupu se podafiilo zjistit nûkolik zásadních
poznatkÛ z oblasti metodiky, které mohou
zásadním zpÛsobem ovlivnit v˘poãet LM2.
Jedná se pfiedev‰ím o vymezení zkoumaného
území ãi vymezení pojmÛ „místní“, „nemístní“.
Nejsnaz‰ím a preferovan˘m zpÛsobem je
vymezení hranic oblasti na základû administra-
tivního vymezení (okres, kraj), v níÏ se zkou-
man˘ subjekt nachází. âím men‰í taková oblast
bude, tím niÏ‰í koneãné hodnoty multiplikátoru
získáme.

Metoda v˘poãtu multiplikátoru je vcelku jed-
noduchá, sloÏitûj‰í je pfiíslu‰n˘ sbûr dat a infor-
mací. Zkoumání závûreãn˘ch úãtÛ je nutno
podloÏit konzultací s odborníkem zab˘vajícím
se úãetnictvím v dané instituci. Hodnota LM2,
jenÏ vychází z úãetnictví, mÛÏe pfiinést pomûr-
nû pfiesné údaje. Naproti tomu u hodnoty LM3
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je riziko fiady zkreslení, v dÛsledku obtíÏného
získávání dodateãn˘ch dat o distribuci v˘dajÛ
místních dodavatelÛ a zamûstnancÛ.

Hodnota multiplikátoru vypoãítaná pro obec
Zálezly pfiiná‰í informaci o smûfiování jejich
v˘dajÛ. Sama o sobû neposkytuje informaci
mimofiádného v˘znamu. Nicménû v souvislosti
s pfiirozenou snahou o rozvoj obce mÛÏe zji‰tû-
ná hodnota ukázat, zda z hlediska dlohodob˘ch
trendÛ úroveÀ klesá, roste ãi stagnuje. Z uve-
deného pfiíkladu vypl˘vá, Ïe obec nemá moÏ-
nost fiadu sv˘ch v˘dajÛ ovlivnit. MÛÏe ale napfií-
klad usmûrÀovat v˘bûr sv˘ch zamûstnancÛ ãi
stûÏejních dodavatelÛ. Tímto zohlednûním má
moÏnost hodnotu multiplikátoru zvy‰ovat a tím
zvy‰ovat pfiínos pro danou obec i okolní území.

Díky nedostatkÛm jin˘ch prÛzkumÛ v oblas-
ti LM, pfiedev‰ím pro obce s podobn˘m poãtem
obyvatel, je obtíÏné spolehlivû posoudit dosa-
Ïen˘ v˘sledek pro obec Zálezly (LM2 1,403).
Pro inspiraci lze vyuÏít alespoÀ jeden pfiíklad,
kter˘ provedla organizace TES pfii svém pilot-
ním ‰etfiení v roce 2007 na obci Ostopovice,
která leÏí v okrese Brno-venkov.

Ostopovice jsou s poãtem obyvatel 1400
vût‰í neÏ obec Zálezly. Zkoumaná oblast byla
geograficky vymezena na území okresu Brno -
venkov a okresu Brno-mûsto. Pfii v˘poãtu lokál-
ního multiplikátoru LM2 bylo dosaÏeno hodnoty
1,75. Pokud by za zkoumané území byl ozna-
ãen pouze jeden okres Brno-venkov, jako v pfií-
padû obce Zálezly, v˘sledná hodnota LM2 by
dosáhla pouze 1,07. Tato hodnota je niÏ‰í neÏ
v pfiípadû obce Zálezly, a na základû tohoto
zji‰tûní by bylo moÏné vyvodit, Ïe obec Zálezly
má více pozitivní dopad na rozvoj místní ekono-
miky neÏ obec Ostopovice. Je v‰ak nutné
pozornû pfiistupovat k vyvozování podobn˘ch
závûrÛ, neboÈ kaÏdé území je specifické
a porovnávat je moÏné pouze obdobné územní
celky. V pfiípadû obce Ostopovice autofii správ-
nû doplnili okres Brno-venkov okresem Brno-
mûsto, neboÈ lze pfiedpokládat, Ïe velká ãást
v˘dajÛ obce a pfiedev‰ím jejích zamûstnancÛ
a dodavatelÛ bude smûfiovat právû do druhého
nejvût‰ího mûsta âR, do Brna. V tûsné blízkos-
ti obce Zálezly se v‰ak Ïádné takto velké mûsto
nenachází. 

JiÏ zmínûná jednoduchost metody ãiní
v˘poãet lokálního multiplikátoru LM2 ponûkud
diskutabilní. Je obtíÏné urãit, zda se je‰tû jedná
o multiplikátor (a je moÏno jej takto oznaãit)
a nikoliv pouze o rozloÏení podílu místních 

subjektÛ na poptávce mûsta. V dal‰ích kolech
v˘poãtu je jiÏ moÏné hovofiit o multiplikaãních
efektech vefiejn˘ch obecních v˘dajÛ. Jde rov-
nûÏ o odli‰né pojetí konceptu multiplikace, neÏ
v pfiípadû jin˘ch regionálních, resp. lokálních
multiplikátorÛ. Ve vût‰inû pfiípadÛ se jedná o ná-
sledn˘ efekt vnûj‰ího zásahu, investice (lokali-
zace firmy, investice ãi vládních v˘dajÛ). Lokál-
ní multiplikátor LM3 hodnotí pfiínos pro místní
ekonomiku ze strany institucí a jednotlivcÛ, jiÏ
stabilnû lokalizovan˘ch v regionu, kdyÏ prvot-
ním impulsem je poãáteãní v˘daj.

V˘poãet lokálního multiplikátoru postupem
navrÏen˘m organizací New Economics Foun-
dation je zatím novou metodou, která teprve
ãeká na své ‰ir‰í uplatnûní. Doposud byl testo-
ván pouze na men‰ím souboru subjektÛ. V pfií-
padû âeské republiky se zatím jednalo jen
o nûkolik pfiípadÛ, které byly vybrány jako
modelové, v rámci projektu „Lokální multipliká-
tor jako indikátor udrÏitelného rozvoje“, kter˘ se
uskuteãnil v období 1. 1. 2007 aÏ 31. 12. 2007
za podpory Ministerstva Ïivotního prostfiedí.
Doposud omezen˘ rozsah aplikace pfiiná‰í na
jedné stranû ztíÏení interpretace v˘sledkÛ, pfii
malé moÏnosti jejich porovnání s jiÏ dokonãe-
n˘mi v˘zkumy, na druhé stranû pfiedstavuje
v˘zvu pro dal‰í zji‰Èování dat a zpracování
odborn˘ch studií. 

Bez ohledu na zji‰tûná úskalí mÛÏeme
pfiedpokládat moÏnosti vyuÏití metody multipli-
kátoru v reálném ekonomickém dûní v fiadû
ekonomick˘ch i mimoekonomick˘ch odvûtví.
Lze jej pouÏít jako jeden z moÏn˘ch ukazatelÛ
hodnocení investic, projektÛ a opatfiení. V tomto
ohledu je multiplikátor vhodnou metodou pro
regionální politiku, pro posouzení dopadu
investice na region sam˘, jeho ekonomiku,
zamûstnanost a dal‰í atributy. Samotn˘ lokální
multiplikátor, kter˘ byl v rámci textu charakteri-
zován, pfiedstavuje dostupn˘ zpÛsob, jak vyjád-
fiit pfiínos místních organizací regionu a jeho
obyvatelÛm. I pfies nûkteré jeho nedostatky jej
lze pouÏít alespoÀ jako jeden z ukazatelÛ. Jeho
snadná matematická formulace umoÏÀuje ‰ir‰í
vyuÏití i pro ménû odbornou vefiejnost. Vyjádfiit
svÛj pfiínos vÛãi regionu tak mÛÏe kaÏd˘ jedno-
tlivec, obec, firma i vefiejná instituce.

Multiplikátor pfiedstavuje pfiedev‰ím kon-
cept, s jehoÏ pomocí usuzujeme na rÛstovou
úãinnost zmûny dÛchodÛ, v˘dajÛ i jin˘ch pro-
mûnn˘ch. Mnohdy je v tomto smyslu postaãují-
cí odhadnout, zda nárÛst (pfiíjmÛ, spotfieby atd.)
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je v˘znamn˘, obvykl˘ nebo zanedbateln˘, aniÏ
by se pfii takovémto odhadu bylo nutno opírat
o podrobnûj‰í v˘poãty.

PrÛbûh multiplikace v ãase mÛÏe b˘t pod-
statnû ovlivnûn strukturálními zmûnami (produk-
ce, poptávky apod.), které hodnotu multiplikáto-
ru ovlivÀují, také omezenou pruÏností, pokud jde
o reakci buì na stranû nabídky ãi poptávky na
v˘znamnûj‰í zmûny (objemu, ceny), projevující
se u druhé strany i dal‰ími faktory.

Jsou-li k dispozici potfiebné ãíselné údaje, aÈ
jiÏ pocházející ze statistick˘ch podkladÛ nebo
získané cestou zvlá‰tních ‰etfiení, coÏ je v regio-
nální rovinû reálnûj‰í pfiípad, propoãet multipliká-
toru, v souhrnné ãi dílãí podobû, ozfiejmí faktory
pÛsobící na hospodáfiskou dynamiku regionu
nebo i v˘znam konkrétních odvûtví a ãinností pro
ekonomick˘ v˘voj daného územního celku.
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Abstract

THE REGIONAL MULTIPLIER EFFECT AS A LOCAL ECONOMIC
DEVELOPMENT INDICATOR
Jaroslav Macháãek, Hana Silovská, Gabriela ¤íhová, Petr Jílek

Lots of knowledge and historical experience in regional policy constantly bring new impulses to
explore different regions, entities, institutions and individuals. Especially mutual comparison leads
to the desire for new possibilities and methods of analysis or modeling. The purpose of this paper
is to approach one of the methods that can be sorted into groups that is still not explored enough,
but still has many supporters and opponents. This contribution highlights the role of multiplier
effects in the regional and local economies, both from the theoretical and the practical perspective.
It briefly presents several methods, including the multiplier effect, and their usage in practice. The
method of the “local multiplier” is explored more in detail and the paper shows its possible use in
everyday life. This method is quite new and there do not exist many studies about it at the moment.
It was created to help both public and private organizations and individuals to evaluate the impact
of their expenditures on the local economy. Local multiplier observes the money trail and its flow
after it is spent by local organization or individual. Maintaining the money flow is important
especially for small open economies to strengthen their self-sufficiency. Despite all the pitfalls of
the local multiplier method, that are represented mainly by obtaining and identifying required data
and accurate information, the contribution tries to show possible use in practice. At the same time
it is trying to answer the question whether the right "value multiplier" can be considered as one of
the support criterions when deciding on issues of regional policy.

Key Words: local multiplier, regional multiplier, regional policy, local economy.

JEL Classification: R150, R100.
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Úvod

Za priekopníkov v oblasti monitorovania cyklic-
kého v˘voja ekonomiky sa vo svete povaÏujú
Moor, Burns a Mitchell [5], ktorí poloÏili základy
sledovania hospodárskeho cyklu za pomoci
kompozitn˘ch indikátorov. Tieto indikátory slú-
Ïia k monitorovaniu a anal˘ze pozície ekonomi-
ky v hospodárskom cykle a na ich základe je
moÏné stanoviÈ aktuálnu fázu a moÏn˘ budúci
priebeh hospodárskeho cyklu. V súãasnosti sa
tvorbe kompozitn˘ch indikátorov venujú sveto-
vé organizácie, ak˘mi sú OECD, Eurostat
a Conference Board. Na národnej úrovni je to
v prípade Slovenska Infostat (In‰titút informati-
ky a ‰tatistiky). CLI, ktoré tieto in‰titúcie vytvá-
rajú, majú rôzne metodiky v˘poãtu, rôzne zlo-
Ïenie i predikãné schopnosti voãi hospodárske-
mu cyklu danej krajiny. Nie v‰etky sú v‰ak pre
predikciu hospodárskeho cyklu Slovenska
vhodné. Z tohto dôvodu je potrebné vybrané
metodiky analyzovaÈ, definovaÈ ich rozdiely
a na tomto základe vytvoriÈ vlastn˘ CLI, ktor˘
by dokázal predpovedaÈ budúci ekonomick˘
v˘voj Slovenska presnej‰ie.

1. Teoretické vymedzenie
kompozitného indikátora

Kompozitn˘ indikátor je zloÏen˘ z ãiastkov˘ch
indikátorov hospodárskeho cyklu a odráÏa
v˘voj ekonomiky lep‰ie neÏ jednotlivé indikáto-
ry samostatne. V˘ber cyklick˘ch indikátorov do
kompozitného indikátora nie je náhodn˘, ale je
podmienen˘ ich ekonomickou v˘znamnosÈou,
vypovedacou hodnotou, predikãnou schopnos-
Èou, mierou korelácie s HDP a podobne [10].
Z hºadiska krátkodobej predikcie v˘voja hospo-
dárskeho cyklu je najv˘znamnej‰ím kompozitn˘
predstihov˘ indikátor (Composite Leading Indi-
cator – CLI), ktor˘ predstavuje agregovan˘
ãasov˘ rad vykazujúci predstih pred referenã-
n˘m radom reprezentujúcim hospodársky

cyklus vybranej krajiny [29]. Pre potreby jeho
zostavenia je potrebné vymedziÈ predstihové
cyklické indikátory, ktor˘ch hlavnou úlohou je
predpovedaÈ body obratu ekonomickej aktivity
a zároveÀ informovaÈ o pravdepodobnej miere
a amplitúde v˘kyvov dát v referenãnej rade
v akejkoºvek fáze hospodárskeho cyklu. Tieto
indikátory sa vzhºadom na ich predikãnú schop-
nosÈ povaÏujú za najdôleÏitej‰ie z celej skupiny
cyklick˘ch indikátorov [25]. Prv˘ predstihov˘
indikátor vyvinul americk˘ ekonóm Moore
z Economic Cycle Research Institute. Tento
indikátor bol prepracovan˘ v roku 1960 do
podoby indexu predstihov˘ch ekonomick˘ch
indikátorov (Index of Leading Economic Indica-
tors (LEI)) [12].

2. Prehºad prístupov k tvorbe
predstihového kompozitného
indikátora

2.1 Metodika OECD
Metodika OECD vychádza z rastového cyklu
a opiera sa o fakt, Ïe ãasov˘ rad je moÏné roz-
loÏiÈ na náhodnú, trendovú, sezónnu a cyklická
zloÏku. Pre odhad trendu OECD vyuÏívala do
roku 2008 modifikovanú metódu phase-avera-
ge trend (PAT) [4], ktorá je zaloÏená na spoãí-
taní kæzav˘ch priemerov ãasov˘ch radov [27].
Od decembra 2008 OECD nahradila metódu
PAT za Hodrick-Prescott (HP) filter, keìÏe
dokáÏe v jednej operácii odstrániÈ trendovú
zloÏku a zároveÀ vyhladiÈ cel˘ ãasov˘ rad [34].
OECD pouÏívala do marca 2012 za referenãn˘
ãasov˘ rad index priemyselnej produkcie (IPP),
av‰ak od marca 2012 pouÏíva HDP prepoãíta-
né na mesaãné dáta. Tento prepoãet v‰ak nie
je dokonãen˘ pre v‰etky krajiny medzi ktoré
patrí aj Slovensko [29]. OECD pouÏíva rôzne
zostavy predstihov˘ch indikátorov, ktoré tvoria
CLI pre vybranú krajinu [28]. Ako jediná in‰titú-
cia pouÏíva ukazovatele t˘kajúce sa vonkaj‰ej

KOMPOZITN¯ PREDSTIHOV¯ INDIKÁTOR
HOSPODÁRSKEHO CYKLU SLOVENSKA
Andrea Tkáãová, Anna Bánociová
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ekonomiky, priãom kombinuje mäkké aj tvrdé
dáta [31]. Jednotlivé indikátory majú rovnaké
váhy, ãím sa neminimalizuje vplyv Ïiadneho
indikátora [15]. Podºa ‰túdií Nilssona majú indi-
kátory pouÏívanie OECD lep‰iu vypovedaciu
hodnotu ako indikátory pouÏívane Európskou
úniou [26]. V súãasnosti tvorí CLI OECD pre

Slovensko päÈ komponentov a to indikátor
dôvery v maloobchode (v˘voj v %), celkov˘
predaj v maloobchode (2005=100), oãakávaná
ekonomická situácia z pohºadu spotrebiteºov,
(v˘voj v %), SAX index (2005=100) a import
celkom (USD) [30]. V˘voj CLI OECD a refe-
renãného radu Slovenska ilustruje Obr. 1.

Obr. 1: 
V˘voj CLI OECD a indexu priemyselnej produkcie (cyklická zloÏka) 
pre Slovensko

Zdroj: vlastné spracovanie

Z Obr. 1 nevieme potvrdiÈ, ãi CLI OECD
dostatoãne predstihuje v˘voj referenãného
radu, a preto sme vypoãítali kríÏové korelácie

z mesaãn˘ch údajov, priãom sme pouÏili posu-
ny o 10 mesiacov vzad. V˘sledky uvádzame
v Tab. 1.

Tab. 1: 
V˘sledky kríÏovej korelácie medzi referenãn˘m radom OECD a CLI OECD 
(mesaãné dáta)

Obdobie t-10 t-9 t-8 t-7 t-6 t-5 t-4 t-3 t-2 t-1 t

1M 2000–12M 2011 -0,127 -0,087 -0,036 0,024 0,095 0,174 0,255 0,334 0,410 0,477 0,532

1M 2005–12M 2011 -0,172 -0,105 -0,028 0,060 0,157 0,262 0,370 0,477 0,574 0,657 0,718

Zdroj: vlastné v˘poãty

Z Tab. 1 vypl˘va, Ïe najvy‰‰ie hodnoty krí-
Ïov˘ch korelácií boli dosiahnuté v ãase t, ão
znamená, Ïe CLI OECD nie je moÏné povaÏovaÈ
za predstihov˘ kompozitn˘ indikátor ale vyka-
zuje skôr vlastnosti súbeÏného kompozitného

indikátora. Okrem tohto v˘poãtu sme mesaãné
dáta prepoãítali aj na ‰tvrÈroãné a opäÈ vykona-
li kríÏové korelácie (päÈ období vzad a vpred).
V˘sledkom je Tab. 2.
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Tak ako pri mesaãn˘ch, tak aj pri ‰tvrÈroã-
n˘ch dátach bola maximálna hodnota korelaã-
ného koeficientu dosiahnutá v ãase t a teda CLI
OECD sa opäÈ správal ako súbeÏn˘ a nie ako
predstihov˘ indikátor, ão znamená, Ïe CLI
OECD nedokáÏe predikovaÈ v˘voj slovenského
hospodárskeho cyklu.

2.2 Metodika Eurostatu
Aj Eurostat pracuje s prístupom rastového
cyklu a pre odhad trendu vyuÏíva Christiano-
Fitzgeraldov filter náhodnej prechádzky, ktor˘
je postaven˘ na rovnak˘ch princípoch ako

Baxter-Kingov (BK) filter [13]. Za referenãn˘
ãasov˘ rad je zvolené HDP v stálych cenách,
resp. jeho cyklická zloÏka. Eurostat vytvára pre
sledované krajiny kompozitn˘ predstihov˘ indi-
kátor s rovnak˘m zloÏením [7], priãom vyuÏíva
viac menej mäkké dáta [32]. PouÏívan˘ je jedno-
duch˘ systém váh, priãom sú jednotlivé kompo-
nenty rozdelené do dvoch skupín. Druhá skupi-
na (indikátor dôvery v stavebníctve a index cien
akcií) má poloviãnú váhu oproti prvej skupine
(indikátor dôvery v priemysel a indikátor dôvery
spotrebiteºov). K v˘hodám Eurostatu patrí, Ïe
v‰etky komponenty sú vÏdy k dispozícii.

Tab. 2: 
V˘sledky kríÏovej korelácie medzi referenãn˘m radom OECD a CLI OECD 
(kvartálne dáta)

Krajina t-5 t-4 t-3 t-2 t-1 t t+1 t+2 t+3 t+4 t+5

Q1 2000–Q4 2011 -0,214 -0,169 -0,022 0,224 0,481 0,641 0,633 0,435 0,177 -0,038 -0,183

Q1 2005–Q4 2011 -0,347 -0,230 0,001 0,328 0,647 0,813 0,779 0,524 0,212 -0,056 -0,244

Zdroj: vlastné v˘poãty

Obr. 2: 
V˘voj CLI Eurostatu a HDP v stálych cenách 2005 (cyklická zloÏka) 
pre Slovensko

Zdroj: vlastné spracovanie

Aby sme mohli overiÈ predikãné schopnosti
CLI Eurostatu museli sme pristúpiÈ k jeho kon-
‰trukcii, keìÏe Eurostat v˘voj tohto ukazovate-
ºa pre slovenskú ekonomiku neuvádza v Ïiad-
nej verejne dostupnej databáze. Následne sme
vytvorili Obr. 2. Za referenãn˘ rad bola zvolená
cyklická zloÏka HDP v stálych cenách roku

2005 vypoãítaná za pomoci Christiano-Fitzge-
raldovho filtra. Predikãné schopnosti CLI sme
overili aj ‰tatisticky prostredníctvom kríÏovej
korelácie. V prípade Eurostatu i‰lo o ‰tvrÈroãné
dáta, priãom ãasové rady tvorili obdobia Q1
1996–Q4 2011 a Q1 2005–Q4 2011.
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Z Tab. 3 vidíme, Ïe najvy‰‰ia hodnota kore-
laãného koeficientu prislúcha predstihu jedné-
ho ‰tvrÈroka pred referenãn˘m radom. To zna-
mená, Ïe CLI Eurostatu skutoãne má vlastnos-
ti predstihového kompozitného indikátora
a dokáÏe predikovaÈ v˘voj hospodárskeho
cyklu Slovenska av‰ak pri relatívne nízkej hod-
note korelaãného koeficientu.

2.3 Metodika Conference Board
Conference Board (CB) prevzalo po National
Bureau of Economic Research (NBER) funkciu
monitorovaÈ v˘voj americkej ekonomiky a zosta-
vovaÈ cyklické indikátory. Rovnako sa skúma-
ním hospodárskeho cyklu zaoberá aj americká
organizácia Economic Cycle Research Institu-
te. Indikátor, ktor˘ monitoruje ekonomick˘
cyklus je oznaãovan˘ ako BCI index a obsahu-
je v sebe predstihov˘, súbeÏn˘ a oneskoren˘
indikátor [6]. Postup k tvorbe predstihového
kompozitného indikátora je jednoduch‰í. Sú
skon‰truované medzimesaãné indexy ãiastko-
v˘ch indikátorov a tie sú ìalej ‰tatisticky upra-
vované. Conference Board zostavuje referenã-
n˘ ãasov˘ rad ako komplexn˘ ekonomick˘ uka-
zovateº. V˘sledn˘ predstihov˘ kompozitn˘ indi-
kátor tvorí desaÈ indikátorov.

2.4 Metodika slovensk˘ch autorov
Na Slovensku sa tvorbou CLI (Composite Lea-
ding Indicator) venuje Infostat, ktor˘ skúma
hospodársky cyklus simultánne z dvoch hºa-
dísk, a to prostredníctvom klasického cyklu aj
rastúceho cyklu [16], [21]. V príspevku sa
zameriame hlavne na kon‰trukciu CLI, ktorú
uvádza Infostat pre rastov˘ cyklus, keìÏe je ho
vhodnej‰ie vyuÏívaÈ v prípade tranzitívnych
ekonomík, ktoré sa vyznaãujú vy‰‰ím tempom
rastu [33]. Pre odstránenie trendovej zloÏky je
pouÏit˘ HP filter [23], ktorého v˘hodou je 
hlavne jeho nenároãnosÈ na vstupné dáta [3].
Bene‰ a N’Diaye [1] povaÏujú HP filter 

za najjednoduch‰í variant modern˘ch filtrovacích
techník. HP filter je moÏné pomerne jednodu-
cho aplikovaÈ na ak˘koºvek ãasov˘ rad [19].
Okrem toho je potrebné zadaÈ uÏ len vstupn˘
parameter λ, ktor˘ optimalizuje vyhladzovanie
trendu [14]. Nev˘hodou HP filtra je skutoãnosÈ,
Ïe jeho v˘sledky sú na zaãiatku a konci ãaso-
vého radu vych˘lené. Hovoríme o tzv. probléme
koncov „end-points“ [36] .Pre zmiernenie tohto
problému sa ãasov˘ rad dopæÀa predikciami
[37]. Za referenãn˘ rad vyuÏíva Infostat buì
IPP alebo vlastn˘ zloÏen˘ ukazovateº, ktor˘ je
v‰ak poãítan˘ z dát aÏ od roku 2000 [22]. Na
identifikáciu vzÈahu medzi indikátormi a refe-
renãn˘m ãasov˘m radom pouÏíva Infostat kore-
laãnú anal˘zu, resp. kríÏové korelácie. Vstup
komponentov do CLI je podmienen˘ minimálne
päÈ mesaãn˘m predstihom, priãom druhá naj-
vy‰‰ia absolútna hodnota korelaãného koefici-
entu musí byÈ aspoÀ 0,55. Táto podmienka bola
vyuÏitá v prípade, Ïe sa za referenãn˘ rad
povaÏoval IPP. Ak je za referenãn˘ rad povaÏo-
van˘ kompozitn˘ referenãn˘ ãasov˘ je podmi-
enka na úrovni troch mesiacov predstihu [20].
Selekcia vybran˘ch ãasov˘ch radov sa realizu-
je pomocou metódy scoringu, priãom musia
ãasové rady splniÈ podmienky ekonomickej
v˘znamnosti, ‰tatistickej v˘znamnosti a ‰tatis-
tickej kvality ãasov˘ch radov [23]. Pre stanove-
nie váh pouÏil Infostat kombináciu metód The
Principal Component Analysis (PCA) a váÏen˘
priemer, priãom vzÈah pre SK-CLI vyzerá nasle-
dovne [23]:

CLI SK = (0,61449 * úvery poskytnuté 
domácnostiam + 0,8507 * export + 0,8579 * 
* M1 + 0,806 * oãakávania zamestnanosti) / 
/ 3,0734 (1)

V˘sledn˘ indikátor vykazuje predstih 7 me-
siacov. Autori v‰ak vo svojich prácach neuvád-
zajú hodnoty CLI, ktoré boli dosiahnuté a tak

Tab. 3: 
V˘sledky kríÏovej korelácie medzi referenãn˘m radom Eurostatu 
a CLI Eurostatu

Obdobie t-5 t-4 t-3 t-2 t-1 t t+1 t+2 t+3 t+4 t+5

Q1 2001–Q4 2011 0,493 0,563 0,616 0,633 0,671 0,517 0,232 -0,080 -0,276 -0,491 -0,597

Q1 2005–Q4 2011 0,435 0,524 0,591 0,610 0,667 0,499 0,199 -0,119 -0,334 -0,576 -0,701

Zdroj: vlastné v˘poãty autorov
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nemôÏeme toto tvrdenie overiÈ. Na druhej 
strane Infostat uvádza v˘voj predstihového

indikátora CLI voãi kompozitnému referenãné-
mu radu (viì Obr. 3).

Obr. 3: V˘voj referenãného radu a predstihového indikátora (rastov˘ cyklus)

Zdroj: [16]

Okrem Obr. 3 sme vypoãítali aj kríÏové
korelácie v ãasoch predstihu od nula po desaÈ

mesiacov. V˘poãty uvádzame tak pre rastov˘
ako aj pre klasick˘ cyklus v Tab. 4.

Tab. 4: V˘sledky kríÏovej korelácie medzi referenãn˘m radom a CLI Infostatu

Obdobie t-10 t-9 t-8 t-7 t-6 t-5 t-4 t-3 t-2 t-1 t

M1 2008–M9 2012 
(rastov˘ cyklus)

-0,177 0,010 0,192 0,361 0,511 0,641 0,745 0,828 0,892 0,933 0,950

M1 2008–M9 2012 
(klasick˘ cyklus)

0,451 0,575 0,670 0,750 0,811 0,856 0,886 0,907 0,916 0,914 0,900

Zdroj: vlastné v˘poãty

V prípade rastového cyklu sme zistili, Ïe
v sledovanom období bola najvy‰‰ia hodnota
kríÏovej korelácie (0,95) dosiahnutá v ãase t. To
znamená, Ïe CLI sa vyvíjalo súbeÏne s refe-
renãn˘m radom. V prípade klasického cyklu
sme zaznamenali predstih dvoch mesiacov pri
hodnote korelaãného koeficientu rovnej 0,916.
âasové obdobie, z ktor˘ch sme vypoãítali krí-
Ïové korelácie je v‰ak príli‰ krátke na to, aby
sme sa mohli jednoznaãne vyjadriÈ k predikã-
n˘m vlastnostiam CLI v prípade Infostatu.

2.5 Metodika ãesk˘ch autorov
âesk˘ ‰tatistick˘ úrad (âSÚ) zastúpen˘ Zden-
kou Jefiábkovou v spolupráci so Slavojom Cze-
san˘m z Vysokej ‰koly ekonomickej v Prahe
vytvorili postup krokov pre tvorbu kompozitného

indikátora pre potreby ãeskej ekonomiky. Ich
‰túdia je opäÈ postavená na koncepcii rasto-
v˘ch cyklov. Na odstránenie trendu je pouÏit˘
filter Christiana a Fitzgeralda, prípadne HP filter
[8]. Za referenãn˘ rad pouÏívajú ‰tvrÈroãné hod-
noty reálneho HDP [9]. Czesan˘, Macháãková
a Sedláãek tvrdia, Ïe IPP nie je vhodné vyuÏiÈ
hlavne z dôvodu, Ïe dostatoãne nesleduje
trend ãeskej ekonomiky [11]. Rovnako tvrdia,
Ïe nie je moÏné vytvoriÈ vlastn˘ referenãn˘ rad,
keìÏe dæÏka ãasov˘ch radov ekonomick˘ch
ukazovateºov je prikrátka a nie je nemôÏeme
definovaÈ, ktoré veliãiny kopírujú hospodársky
cyklus a ktoré sú len náhodn˘mi v˘kyvmi.
VzÈah indikátorov k referenãnému radu sa zis-
Èuje za pomoci kríÏov˘ch korelácií, priãom sa
pohybuje o 5 období dopredu a 5 období dozadu.
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Ukazovateº je potom vybran˘ podºa hodnoty
korelaãného koeficientu a vizuálneho chovania
ãasového radu indikátora vzhºadom k referenã-
nému radu [10]. V‰etky ãasové rady, ktoré vstu-
pujú do kompozitného predstihového indikáto-
ra, majú rovnaké váhy. Pred agregovaním
ãasov˘ch radov do kompozitného predstihové-
ho indikátora sú rady upravené o ich smerodajné

odch˘lky. Následne je indikátor normalizovan˘
metódou ‰tandardizácie.

2.6 Porovnanie prístupov k tvorbe
CLI

Základné rozdiely v metodikách tvorby CLI
Eurostatu, OECD, Conference Board, Infostatu
a âSÚ uvádzame v Tab. 5.

Tab. 5: Porovnanie prístupov k tvorbe CLI (Composite leading indicator)

Kritérium OECD Eurostat Conference Board Infostat â·Ú

Hospodársky cyklus rastov˘ rastov˘ rastov˘ rastov˘ rastov˘
cyklus cyklus cyklus a klasick˘ cyklus

cyklus

Odstránenie trendu Hodrick- Christiano- Metóda Hodrick- Christiano-
Prescott (HP) Fitzgerald Phase-Average- Prescott (HP) Fitzgerald  (CF) 

filter filter Trend (PAT) filter filter, HP filter

Referenãn˘ rad Index ·tvrÈroãné Komplexn˘ Index ·tvrÈroãné
priemyselnej HDP v stálych ukazovateº* priemyselnej HDP v stálych 
produkcie cenách produkcie, cenách

komplexn˘ 
ukazovateº

VzÈah medzi referenãn˘m KríÏová Metóda Metóda KríÏová KríÏová
radom a indikátormi korelácia nevyuÏíva nevyuÏíva korelácia korelácia

stanovenie stanovenie
vzÈahu vzÈahu 

Druh dát Kvalitatívne Kvalitatívne Kvantitatívne Kvalitatívne Kvalitatívne
a kvantitatívne a kvantitatívne a kvantitatívne a kvantitatívne 

Stanovenie váh Rovnaké váhy Rovnaké váhy Metóda The Principal Rovnaké
pre obe skupiny nevyuÏíva Component váhy

indikátorov stanovenie váh Analysis (PCA) 
a váÏen˘ priemer

ZloÏenie CLI v krajinách Rôzne zloÏenie Rovnaké Rôzne zloÏky CLI iba pre CLI iba pre
CLI zloÏenie CLI CLI podºa Slovensko âesko

krajiny

Pozn.: *Komplexn˘ ukazovateº je tvoren˘ viacer˘mi ãasov˘mi radmi, ktoré pri zvolenom spôsobe stanovenia váh
predstavujú  referenãn˘ rad reprezentujúci hospodársky cyklus danej krajiny.

Zdroj: [35]

3. Tvorba CLI pre slovenskú
ekonomiku

3.1 V˘ber referenãného radu pre
slovenskú ekonomiku

Z hºadiska teórie je pre v˘ber referenãného
radu Slovenska vhodnej‰ie HDP v stálych cenách,
keìÏe je v‰eobecne povaÏované za naj‰ir‰í
ukazovateº ekonomickej aktivity a reprezentuje
v˘voj hospodárskeho cyklu lep‰ie hlavne 

v ekonomikách, ktoré v nedávnej minulosti pre-
‰li transformáciou [2], [18]. V súãasnosti vyuÏí-
va HDP Eurostat a od marca 2012 aj OECD,
ktor˘ ho prepoãítava na mesaãné ãasové rady.
IPP je podºa Infostatu vhodnou alternatívou
referenãného radu hlavne vìaka mesaãnej
periodicite dát [22], av‰ak â·Ú s t˘mto tvrde-
ním nesúhlasí. Z dôvodu sme si vzÈah indexu
priemyselnej produkcie a HDP overili prostred-
níctvom kríÏov˘ch korelácií v Tab. 6.
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V˘sledky kríÏov˘ch korelácií sa menia
v závislosti od sledovaného obdobia. V najdlh-
‰om ãasovom období rokov 1997–2011 má IPP
vlastnosti zodpovedajúce predstihovému indi-
kátoru, av‰ak v krat‰om ãasovom období
2000–2011 sa uÏ javí ako súbeÏn˘ indikátor.
V období rokov 2005–2011 vykazuje e‰te väã‰í
súbeh s v˘vojom HDP (o ãom svedãí vysoká
hodnota kríÏovej korelácie v ãase t). Druhá naj-
vy‰‰ia hodnota kríÏovej korelácie indikuje, Ïe
síce ide o súbeÏn˘ indikátor av‰ak so sklonom
k oneskoreniu za HDP. Z hºadiska veºkosti hod-
noty korelaãného koeficientu v ãase t, ktorá je
pomerne nízka, IPP skutoãne nedostatoãne
kopíruje trend HDP, ão potvrdzuje názor â·Ú.
Index priemyselnej teda nie je vhodnou alterna-
tívou k HDP pri sledovaní slovenského hospo-
dárskeho cyklu. TreÈou moÏnosÈou v˘beru refe-
renãného radu je tvorba vlastného kompozitné-
ho indikátora, keìÏe ekonomick˘ cyklus je pre-
dov‰etk˘m o súbeÏnom pohybe niekoºk˘ch veli-
ãín, nie len o jednej [17]. V prípade slovenskej
ekonomiky sa tento názor uplatÀuje v ‰túdiách
Infostatu. Ako sme uÏ spomínali â·Ú s t˘mto
tvrdením nesúhlasí. Z hºadiska rovnakého ãasu
vzniku Slovenska a âeska by mal tento názor
platiÈ aj pre slovenskú ekonomiky, keìÏe ãasové
rady ekonomick˘ch ukazovateºov majú rovnakú
dæÏku. Porovnaním argumentov pre a proti v˘be-
ru rôznych moÏností referenãného radu sme
zhodnotili, Ïe v prípade Slovenska je najvhod-
nej‰ie pouÏiÈ za referenãn˘ rad cyklickú zloÏku
‰tvrÈroãného HDP v stálych cenách roku 2005.

3.2 Cyklické indikátory Slovenska
V prípade Slovenska sme zvolili 112 indikáto-
rov z rôznych ekonomick˘ch oblastí ak˘mi sú
priemysel, stavebníctvo, obchod, sluÏby, trh práce,
‰tátny rozpoãet, platobná bilancie, zahraniãn˘
obchod, ceny obchodníkov a spotrebiteºov,

peÀaÏné agregáty, ãi akciové indexy. Okrem
kvantitatívnych dát sme sledovali aj kvalitatívne
dáta. Zdrojom dát boli údaje OECD, Eurostatu,
Slovenského ‰tatistického úradu a slovenskej
centrálnej banky. Z ãasového hºadiska i‰lo vo
väã‰ine prípadov o ãasové rady od Q1
1995–Q4 2011, resp. od obdobia, kedy bol
dan˘ ukazovateº zverejnen˘ v niektorej z verej-
ne dostupn˘ch databázach. Najneskôr v‰ak ide
o ãasové rady od Q1 2003–Q4 2011. KaÏd˘
ãasov˘ rad sme sezónne oãistili za pomoci
sezónnych indexov a trend sme odstránili
prostredníctvom HP filtra, ãím sme získali cyk-
lickú zloÏku. Pre získanie vzÈahu indikátora
k referenãnému ãasovému radu sme pouÏili krí-
Ïové korelácie (Pearsonov korelaãn˘ koefici-
ent) s posunom o 5 období vpred aj vzad. V prí-
pade potreby sme vybrané ãasové rady logarit-
movali. Z celkovej mnoÏiny dát bolo moÏné
vyãleniÈ tri skupiny cyklick˘ch indikátorov, priãom
v‰etky indikátory museli dosiahnuÈ druhú naj-
vy‰‰iu absolútnu hodnotu korelaãného koefici-
entu aspoÀ 0,55. Okrem toho boli stanovené
podmienky pre súbeÏné indikátory (najvy‰‰ia
absolútna hodnota korelaãného koeficientu dosi-
ahnutá v ãase t), oneskorené indikátory (najvy‰-
‰ia absolútna hodnota korelaãného koeficientu
je dosiahnutá na niektorej z pozícií doprava od
ãasu t) a pre predstihové indikátory (najvy‰‰ia
absolútna hodnota korelaãného koeficientu sa
nachádza doºava od ãasu t). Podºa zvolen˘ch
podmienok sme vyselektovali 10 súbeÏn˘ch, 17
oneskoren˘ch a 11 predstihov˘ch indikátorov.

3.3 Kon‰trukcia CLI pre slovenskú
ekonomiku

JedenásÈ predstihov˘ch indikátorov predstavuje
pomerne veºk˘ poãet na tvorbu kompozitného
indikátora a tak sme pristúpili k selekcii za
pomoci metódy scoringu (viì. Tab. 7).

Tab. 6: 
V˘sledky kríÏovej korelácie medzi cyklick˘mi zloÏkami indexu priemyselnej 
produkcie a HDP

Obdobie t-5 t-4 t-3 t-2 t-1 t t+1 t+2 t+3 t+4 t+5

Q1 1997–Q4 2011 0,00 0,16 0,40 0,57 0,67 0,58 0,40 0,14 -0,09 0,00 0,16

Q1 2000–Q4 2011 -0,21 -0,17 -0,22 0,22 0,48 0,64 0,63 0,44 0,18 -0,04 -0,18

Q1 2005–Q4 2011 -0,35 -0,23 0,01 0,33 0,65 0,81 0,78 0,52 0,21 -0,06 -0,24

Zdroj: vlastné v˘poãty
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Podºa stanoven˘ch kritérií sme vytvorili
podskupiny t˘ch predstihov˘ch indikátorov,
ktoré boli vhodné pre zaradenie do CLI: tvorba
hrubého fixného kapitálu, export tovarov a slu-
Ïieb, produkcia v priemysle, obrat v priemysle
(medziprodukt a kapitálové v˘robky – celkov˘
trh), indikátor spotrebiteºskej dôvery a trhová
kapitalizácia. Následne sme zvolili dva spôsoby
stanovenia váh. Prv˘m spôsob vychádza zo
stanovenia rovnak˘ch váh pre v‰etky predsti-
hové indikátory (tak ako to robí OECD). Druh˘
spôsob stanovenie váh vychádza z absolútnej
hodnoty korelaãného koeficientu (predstihové-
mu indikátoru s väã‰ou absolútnou hodnotou
korelaãného koeficientu je pridelená aj primera-
ne veºká váha v CLI v závislosti od absolútnych

hodnôt korelaãn˘ch koeficientov ostatn˘ch zlo-
Ïiek CLI) [35].

Ako prvé sme vytvorili CLI pri rovnak˘ch
váhach predstihov˘ch indikátorov. Do prvého
variantu CLI sme zaradili v‰etk˘ch ‰esÈ predsti-
hov˘ch indikátorov, ku ktor˘m sme dospeli metó-
dou scoringu. Aby v‰ak dáta boli porovnateºné,
vykonali sme ich normalizáciu za pomoci ‰tan-
dardizácie. Následne sme vypoãítali kríÏové
korelácie novovytvoreného ãasového radu CLI
pri rovnak˘ch váhach s referenãn˘m ãasov˘m
radom. Z pôvodného zloÏenia CLI sme následne
odstránili jeden cyklick˘ indikátor s najmen‰ou
absolútnou hodnotou korelaãného koeficientu
a opäÈ vypoãítali kríÏové korelácie. Nasledujúca
Tab. 8 uvádza zloÏenie rôznych moÏností CLI.

Tab. 7: Kritéria stanovenia skóre pre predstihové indikátory ãeskej ekonomiky

Ekonomická v˘znamnosÈ (10 b) ·tatistická v˘znamnosÈ (30 b) ·tatistická kvalita (10b)

Ekonomická interpretácia 10 b Koeficient korelácie 15 b âasová dostupnosÈ 5 b
vo vzÈahuk hospodárskemu 
cyklu Poãet ‰tvrÈrokov predstihu 15 b Aktualizácia 5 b

Zdroj: [35]

Tab. 8: Varianty zloÏenia CLI pre Slovensko

CLI Predstihové indikátory

CLI 1/CLI A Tvorba hrubého fixného kapitálu, mil. eur,
Export tovarov a sluÏieb, mil. eur,
Produkcia v priemysle 2005=100,
Obrat v priemysle (medziprodukt a kapitálové v˘robky), celkov˘ trh, 2005=100,
Indikátor spotrebiteºskej dôvery,
Trhová kapitalizácia, mil. eur.

CLI 2/CLI B CLI 1 – Trhová kapitalizácia, mil. eur

CLI 3/CLI C CLI 2 – Indikátor spotrebiteºskej dôvery

CLI 4/CLI D CLI 3 – Produkcia v priemysle 2005=100

Pozn.: âíslicami oznaãujeme CLI pri rovnak˘ch váhach, písmenami CLI pri rôznych váhach.

Zdroj: vlastné spracovanie autormi

Postupn˘m odstránením najmenej vyhovuj-
úceho predstihového indikátora sme vytvorili
‰tyri varianty CLI, priãom CLI 1/CLI A pozostá-
valo zo ‰iestich indikátorov a CLI 4/CLI
D z troch indikátorov s najvy‰‰ími hodnotami

korelaãn˘ch koeficientov v ãase predstihu.
VzÈah kaÏdého takto vytvoreného CLI k refe-
renãnému radu sme opäÈ skúmal pomocou krí-
Ïov˘ch korelácií. V prípade rovnak˘ch váh sme
dospeli k v˘sledkom v Tab. 9.

EM_03_13_zlom(4)  3.9.2013  10:14  Stránka 41



Ekonomie

42 2013, XVI, 3

V‰etky varianty CLI s rovnak˘mi váhami
predstihovali v˘voj referenãného radu o jeden
‰tvrÈrok. V prípade Slovenska vykazoval najlep-
‰ie v˘sledky CLI 1, ktor˘ obsahoval v‰etky zvo-
lené predstihové indikátory. VzÈah pre v˘poãet
CLI Slovenska je nasledovn˘.

CLI Slovenska (rovnaké váhy) = 1/6 * tvorba
hrubého fixného kapitálu + 1/6 * export tovarov

a sluÏieb + 1/6 * produkcia v priemysle + 1/6 * 
*obrat v priemysle + 1/6 * indikátor spotrebiteºskej
dôvery + 1/6 * trhová kapitalizácia (2)

Pri rôznych váhach sme analyzovali rovna-
ké zloÏenie CLI, priãom najpresnej‰ie predsti-
huje v˘voj referenãného radu CLI A, ktoré zlo-
Ïením zodpovedá CLI 1 s predstihom jedného
‰tvrÈroku. V˘sledky pri rôznych váhach vidíme
v Tab. 10.

Tab. 9: 
V˘sledky kríÏov˘ch korelácií pre rôzne varianty CLI Slovenska pri rovnak˘ch 
váhach

CLI t-5 t-4 t-3 t-2 t-1 t t+1 t+2 t+3 t+4 t+5

CLI 1 0,272 0,400 0,580 0,726 0,821 0,723 0,486 0,197 -0,073 -0,365 -0,534

CLI 2 0,263 0,392 0,571 0,714 0,797 0,703 0,478 0,177 -0,095 -0,367 -0,523

CLI 3 0,179 0,319 0,521 0,678 0,766 0,688 0,496 0,225 -0,050 -0,308 -0,471

CLI 4 0,235 0,364 0,541 0,688 0,764 0,702 0,510 0,248 -0,032 -0,286 -0,461

Zdroj: vlastné v˘poãty

Tab. 10: 
V˘sledky kríÏov˘ch korelácií pre rôzne varianty CLI Slovenska pri rôznych 
váhach

CLI t-5 t-4 t-3 t-2 t-1 t t+1 t+2 t+3 t+4 t+5

CLI A 0,267 0,395 0,577 0,726 0,820 0,725 0,490 0,201 -0,072 -0,362 -0,533

CLI B 0,257 0,387 0,568 0,713 0,797 0,705 0,482 0,183 -0,090 -0,362 -0,520

CLI C 0,181 0,321 0,522 0,678 0,766 0,689 0,496 0,226 -0,049 -0,308 -0,471

CLI D 0,235 0,364 0,542 0,688 0,764 0,702 0,510 0,247 -0,032 -0,285 -0,462

Zdroj: vlastné v˘poãty autorov

VzÈah pre v˘poãet CLI Slovenska v prípade
rôznych váh je nasledujúci:

CLI Slovenska (rôzne váhy) = 0,17368 * 
* tvorba hrubého fixného kapitálu + 0,17866 * 
* export tovarov a sluÏieb + 0,16873 * produkcia
v priemysle + 0,17369 * obrat v priemysle + 
+ 0,15385 * indikátor spotrebiteºskej dôvery + 
+ 0,15136 * trhová kapitalizácia (3)

CLI pri rovnak˘ch a rôznych váhach vyka-
zovalo pribliÏne rovnaké hodnoty korelaãn˘ch
koeficientov. Na Obr. 4 vidíme v˘voj CLI 1 a CLI
A spolu s v˘vojom referenãného radu. Je zrej-
mé, Ïe CLI sa vyvíja v istom predstihu pred
v˘vojom referenãného radu, aj keì dáva aj
falo‰né signály o zmene ekonomickej situácie
v budúcnosti. Jednoznaãné signály v‰ak CLI 1
a CLI A dávali pred príchodom ekonomickej
recesie, kedy jasne predikovali pokles ekono-

mickej aktivity a následné oÏivenie v roku 2010.
Pozoruhodné je, Ïe CLI pri rovnak˘ch aj rôz-
nych váhach sa vyvíjali takmer identicky, a teda
nie je rozhodujúce, ktor˘ z uveden˘ch spôso-
bov stanovenia váh si vyberieme.

Podºa na‰ej anal˘zy sme vytvorili CLI pre
Slovensko, ktoré dokáÏe pri korelaãnom koefi-
ciente 0,82 predikovaÈ v˘voj hospodárskeho
cyklu o jeden ‰tvrÈrok tak v prípade rovnak˘ch
ako aj rôznych váh. Okrem kon‰trukcie ná‰ho
CLI je dôleÏité aj porovnanie kvality a presnos-
ti tohto kompozitného indikátora s CLI, ktoré
vytvárajú OECD, Eurostat a Infostat. Kvalitu
hodnotíme podºa veºkosti predstihu (poãtu
mesiacov alebo ‰tvrÈrokov, kedy CLI predstihu-
je v˘voj referenãného radu), presnosÈ podºa
hodnoty korelaãného koeficientu v ãase pred-
stihu. PorovnávaÈ budeme v˘sledky aj podºa
rôznej dæÏky ãasov˘ch radov, z ktor˘ch budú
korelácie poãítané, keìÏe sme uÏ ukázali, Ïe
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dæÏka sledovan˘ch ãasov˘ch radov má vplyv na
koneãné hodnoty korelaãn˘ch koeficientov 

a niekedy aj na veºkosÈ dosiahnutého predstihu.
V˘sledky kríÏov˘ch korelácií sú uvedené v Tab. 11.

Obr. 4: V˘voj referenãného radu a CLI pri rovnak˘ch (CLI 1) a rôznych váhach (CLI A)

Zdroj: vlastné spracovanie

Tab. 11: 
V˘sledky kríÏov˘ch korelácií pre referenãn˘ rad a CLI podºa organizácie 
pre Slovensko

Organizácia Mesaãné dáta Kvartálne dáta

Hodnota Predstih Hodnota Predstih
korelaãného korelaãného
koeficientu koeficientu

OECD (1995–2011) 0,532 0 mesiacov - -

OECD (2005–2011) 0,718 0 mesiacov - -

OECD (2000–2011) - - 0,641 0 ‰tvrÈrokov

Eurostat (2001–2011) - - 0,672 1 ‰tvrÈrok

Eurostat (2005–2011) - - 0,671 1 ‰tvrÈrok

Infostat* - 7 mesiacov - -

Infostat** – rastov˘ cyklus (2008–2012) 0,950 0 mesiacov - -

Infostat** – klasick˘ cyklus (2008–2012) 0,916 2 mesiace - -

Vlastn˘ prepoãet (2003–2011) – rovnaké váhy - -
0,821 1 ‰tvrÈrok

0,726 2 ‰tvrÈroky

Vlastn˘ prepoãet (2005–2011) – rovnaké váhy - -
0,818 1 ‰tvrÈrok

0,719 2 ‰tvrÈroky

* referenãn˘m radom je index priemyselnej produkcie,
** referenãn˘m radom je kompozitn˘ indikátor Infostatu.

Zdroj: vlastné spracovanie na základe v˘poãtov autorov

Porovnaním rôznych prístupov k tvorbe CLI
a v˘poãtom kríÏov˘ch korelácií sme dospeli
k záveru, Ïe nami vytvorené CLI dokáÏe najp-
resnej‰ie predstihovaÈ v˘voj slovenského 

hospodárskeho cyklu, ão potvrdzuje najvy‰‰ia
hodnota korelaãného koeficientu v ãase pred-
stihu. Z hºadiska veºkosti predstihu by mal na
tom byÈ lep‰ie len CLI Infostatu (referenãn˘m
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radom je IPP) , ktor˘ predikuje v˘voj referenã-
ného radu o sedem mesiacov. CLI OECD
nedokáÏe predikovaÈ v˘voj hospodárskeho
cyklu vôbec a správa sa ako súbeÏn˘ indikátor
pri mesaãn˘ch aj ‰tvrÈroãn˘ch dátach. CLI
Eurostatu dokáÏe predikovaÈ v˘voj slovenské-
ho hospodárskeho cyklu o jeden ‰tvrÈrok av‰ak
malá hodnota korelaãného koeficientu v ãase
predstihu poukazuje na moÏnosÈ veºkého poãtu
falo‰n˘ch signálov.

Záver

V na‰om príspevku sme sa zamerali na kon‰t-
rukciu vlastného predstihového kompozitného
indikátora (CLI), ktor˘ umoÏÀuje krátkodobú
predikciu v˘voja hospodárskeho cyklu Sloven-
ska. Okrem samotného vytvorenia vzÈahu pre
v˘poãet CLI sme porovnávali jeho kvalitu
(veºkosÈ predstihu) a presnosÈ (hodnota kore-
laãného koeficientu v ãase predstihu) s dostup-
n˘mi kompozitn˘mi predstihov˘mi indikátormi,
ktoré je pre Slovensko moÏné vypoãítaÈ podºa
metodiky OECD, Eurostatu a Infostatu. 
Za pomoci kríÏov˘ch korelácií sme dospeli
k záveru, Ïe nami vytvoren˘ CLI vykazuje lep-
‰ie vlastnosti tak v kvalite, ako aj presnosti pre-
dikcie v porovnaní s CLI OECD a CLI Eurosta-
tu. V prípade Infostatu nevieme prijaÈ jedno-
znaãné stanovisko, ktor˘ z CLI je na predikciu
slovenského hospodárskeho cyklu vhodnej‰í.
Vzhºadom k tomu, Ïe CLI nemá schopnosÈ
presne predikovaÈ v˘voj hospodárskeho cyklu
a poskytuje len hrubé odhady ekonomického
v˘voja do budúcna odporúãame na jeho sledo-
vanie kombináciu nami vytvorené CLI, CLI
Eurostatu a Infostatu. Spolu totiÏ môÏu podaÈ
presnej‰iu informáciu o budúcom v˘voji hospo-
dárskeho cyklu ako je to prípade kaÏdého indi-
kátora samostatne. 
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Abstract

COMPOSITE LEADING INDICATOR OF SLOVAK BUSINESS CYCLE
Andrea Tkáãová, Anna Bánociová

The main goal of this paper is to create composite leading indicator (CLI) for Slovak economy and
its comparison with composite leading indicators created by OECD, Eurostat and Infostat. The
theoretical part of the paper consists of the methods that are employed for creation composite
leading indicator in the world. We compare methods of OECD, Eurostat, Conference Board and the
methods of Slovak and Czech authors. Asset of this part is the table with comparison of these
methods based on chosen criteria such as type of business cycle, reference series, type of data,
detrending method, determination of weights and construction of composite leading indicator. At
the beginning of the empirical part of our article we create own methodology for creation of new
composite leading indicator for Slovak economy. Then we analyzed 112 indicators from different
areas of Slovak economy for Slovak economy. For construction of composite leading indicators we
needed to identify the groups of coincident, lagging and leading indicators. From the group of
leading indicators we create new composite leading indicator for Slovak economy which can be
used on monitoring and short-term prediction of Slovak business cycle. For determination of the
quality of our composite leading indicator we compare this CLI with CLI Eurostat, CLI OECD and
CLI Infostat. We compared two important criteria: number of months/quarters of lead-time and
quality of this lead-time (value of the correlation coefficient).

Key Words: business cycle, composite leading indicator, reference series, cyclical indicators.

JEL Clasification: E2, E32.
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Introduction

When looking for effective tools for the
protection of the environment, the importance
of economic instruments and their impact on the
economy must not be overlooked. The triad –
economics – environment – energy, commonly
identified as the E3, is no doubt one of the most
dynamically developing areas even at the EU
level. All measures taken on behalf of the
protection and intensification of the growth of one
"E" factor, also have implications for the other
remaining policies. The following article proposes
the evaluation of the environmental tax reform as
an economic tool for all of the E3 sectors.

Northern European countries had already
started to institute carbon taxes in various
forms during the 1990s [8]. Later on, some
countries in Western Europe also joined this
trend, and the European Community adopted
the Directive No. 2003/96/ES in 2003
harmonising the taxing of energy products from
fossil fuels in all the member states. All of this
thus energised the coordinated application of
the environmental tax reform (ETR) within the
entire Union. The revised wording of the
Directive introduces the carbon tax whereby it
takes into account its carbon dioxide content, in
addition to the amount of energy it contains [7].
The Czech Republic commenced the
application of the ETR application in 2008. It
initially focused on the implementation of the
Union Directive and then imposed an excise tax
on fossil fuels. The reform will, it is assumed,
be completed in 2017 when the carbon tax is
supposed to be implemented in full.However,
a scenario with a slower application pace with
longer transition periods aimed at avoiding
price shocks is also a distinct possibility [15].

This article deals with the possible ETR
impacts on the CO2 emmisions, the GDP and

the employment situation in the Czech
Republic. Three studies have been selected
from a wide range of published articles: Ekins
[3], the European Environment Agency (EEA)
[6] and ·ãasn˘ et al. [14]. These authors
elaborated a range of different scenarios
reflecting various oil-prices, carbon-prises,
greenhouse gas emission targets, revenue
recycling methods and scales of ETR. The
main aim is to verify the conclusions of selected
scenarios and outline prerequisites for the ETR
implementation in the Czech Republic.

1. Methods and Previous Research
The ETR has been the focus of attention on the
part of many researchers who have devoted
their thoughts to various aspects of
environmental taxes in their studies. Bosquet
[1] has carried out an extensive analysis of the
ETR double dividend. In addition to benefits in
the environmental area, he sees the positive
short-term impact on the employment rate and
somewhat questionable influence on the
production process, provided inflation is
prevented in both cases. According to Ekins [4]
and Speck [5], the ETR influence on the degree
of competitiveness is positive because the
future competitive advantage of the source arises
from the application of low-carbon technologies.
Miguel and Manzano [12] deal with the benefits
resulting from the gradual and single-shot ETR
reform. According to Kosonen [10], the frequently
discussed regression tendency of environmental
taxes is not necessarily a given. It depends on
the intensity of transport taxation because it
burdens more medium- and high-income
households and thus the tax burden for low-
income households caused by energy taxation
thereby becomes partially neutralised.

Several methods are used for clarification
purposes of the broad spectre of the ETR

ENVIRONMENTAL TAX REFORM SCENARIOS
ANALYSIS
Eva Fuchsová
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effects. CGE, E3ME and GINFORS models are
the most widespread.

CGE (Computable General Equilibrium)
modeling represents the traditional equilibrium-
rationality theory of mainstream economics and
serves as an analysis of resource allocation
and income distribution issues in market
economies. The model describes the inter-
dependence among markets on numerous sets
of equations. The majority of studies with
neoclassical theoretical starting points, concluded
that the optimum rate of environmental taxes
should be less than the limit to social costs

incurred by atmospheric pollution. Jaeger [9] in
his work reached a different conclusion. He
supports his argumentation with the
assumption that environmental damage has an
immediate impact on the decline of labour
effectiveness (not directly to the consumer's
advantage) and, thus, the tax rate should be
higher than the limit to social costs. In this case,
even the conclusions ensuing from the
research using the CGE model benefit the so-
called "environmental taxes double payoff" and,
consequently, have an impact on the reduction
of emissions and the growth of employment.

Tab. 1: Scenarios Comparison

EEA Etkins  ·ãasn˘, Pí‰a, Pollitt 

BH: baseline scenario, high oil price, Baseline scenario: based on the S1: based on second phase of ETR 
reference scenario for comparison “PRIMES” forecast (updated 2008) in the Czech Republic, taxation 

of stationary sources, gradually 
increasing of rates 

S1H: high energy price, revenue LS1:  unilateral GHG 2020 target, S2: carbon taxation of emissions from
recycling, GHG 2020 target tax on material input, revenue recycling stationary sources 

S2H: high energy price, revenue HS1: high energy price, unilateral S3: carbon taxation of emissions from
recycling, GHG 2020 target, 10 % GHG 2020 target, tax on material stationary sources and transport 
of revenues on eco-innovation input, revenue recycling

S2HE: high energy price, revenue H2S: higher emissions cuts than in
recycling, GHG 2020 target, 10 % unilateral GHG 2020 targets, the 
of revenues on eco-innovation, rest of the world takes action as well, 
increase of EU trade shares in high energy price,revenue recycling 
machinery and electrical machinery 
by 0.1 %

S2HI: high energy price, revenue 
recycling, GHG 2020 target, 10 % of
revenues on eco-innovation, increase 
of EU trade shares in machinery and 
electrical machinery by 0.1 %, major 
influence of the German RES industry

Source: own elaboration, data from the EEA [6], Ekins [3] and ·ãasn˘ [14]

The model E3ME is a dynamic multicountry/
/multisector integrated economic-energy-environ-
ment model as the GINFORS. Compared to the
CGE model, it clarifies the existing behavioural
patterns. Its architecture is split into triad
interconnected modules of economy, energy
and environment, which cover the EU countries
and 20 other world regions are treated as
exogenous. GINFORS and E3ME are both
based on “new economics” related to the chaos

theory. The input data are taken from the
Eurostat and the OECD databases and
arranged in a set of historical time series of
economical variables with long-term links and
then entered into algorithms developed within
Cambridge Econometrics. The Sãasn˘ et al.
paper is analyzing the environmental taxation
with the E3ME model [14].

The model GINFORS (Global INterindustry
FORecasting System) is used for simulating
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the E3 link to the international trade. The axis of
the model is the bilateral trade model, from
which in a similar fashion to the spokes, radiate
the country models. They consists of the macro
model, the input-output model and the energy-
emission model. The upgraded version of the
model GINFORS is enlarged by the material-
input model and the land-use model. The
linkage of the trade model with other models for
each country and the transactions between
states are reflected at all levels. GINFORS is
a global model covering the EU and the OPEC
member states and their most important trade
partners. Using this model, Lutz and Meyer [11]
analyse possible alternations to the economy

and to energy production once the Kyoto
protocol effectiveness expires. Ekins [3] uses
this model for predicting the influence of Euro-
pean environment taxes on eco-innovations,
whereas the EEA creates scenarios in both the
GINFORS and the E3ME models [6].

In analysing the environmental tax reform
effects, have been used the data from studies
from which a brief characterisation is displayed
in Table 1. Whereas the Czech study of 2009
[14] focuses explicitly on the prediction of single
tools - the emissions taxes and the introduction
of the carbon tax in the CR - the EEA and Ekins
propose the assessment of the impacts at the
European level.

Tab. 2: EU-27 Selected Macroeconomic Results in 2020 According to a Baseline

GDP Employment CO2

LS1 +0.6 % +2.2 % -15.6 %

HS1 +0.2 % +1.1 % -15 %

HS2 +0.5 % +2.7 % -25 %

S1H -0.57 % +0.36 % -8.4 %

S2H -0.3 % +0.41 % -8.5 %

S2HE -0.04 % +0.51 % -8.4 %

S2HI -0.24 % +0.45 % -8.4 %

Source: own elaboration, data from the EEA [6], Ekins [3]

2. CO2 Emissions, GDP and the
Employment Situation in the
Czech Republic

� CO2
In the 2020 strategy, the EU committed itself to
reduce the greenhouse gas emissions by 20 %
(1990 = 100 %). This goal is often transformed
into carbon emissions as the CO2 proportion in
the overall pollution level is the highest. The
GHG reduction by 20 % corresponds to
a reduction in carbon by 15 %.

In evaluating the success rate of single
scenarios resulting from the environmental tax
reform, the presence of carbon dioxide and the
reduction thereof is assessed first. The level of
the CO2 reduction is the most important benefit;
other positive macro-economic effects are
merely welcome additional benefits. However, it
cannot be simultaneously maintained that any
measures that would lead to the reduction of
the carbon presence can be considered
effective. Also the cost aspect of these

measures should be borne in mind as the
implementation of the environmental tax reform
has its winners and losers.

Ekins assumes the highest CO2 reduction
in the LS1 scenario. The predicted reduction by
22 % without a doubt exceeds even the EU-
assumed average reduction (-15.6 %). The
author believes that the extent of the carbon
dioxide reduction should depend on the
following national factors: the size of the energy
production branches, fuel-energy mix sources
(e.g. the more coal featured, the higher the
conviction for the necessity for a more radical
emission reduction); the extent of energy raw
materials taxation (the higher the fossil fuel tax,
the more readily the fuel is substituted for and,
consequently, the emissions once again decrea-
se), and the energy demand structure (when
branches are featured that can readily exchange
their fuels, such as the transport industry).

The EEA study assigns to the CR
a reduction in emissions of 8 % compared to
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the baseline; the overall reduction in 2020 to
reach the demanded level of 15 %. The CO2
reduction is mostly found wanting in those
countries possessing a high energy-demanding
economy and low prices for energy products.
The CR meets both criteria – its energy
demand is over the EU average, whereas the
price level is below average (taxed/untaxed –
Refer to Table 4). Primarily two factors give rise
to the diverging results in the LS1 and
S2H scenarios. In the EEA study, the baseline
is defined as emanating from the high prices of
raw materials in the international market; the
development of carbon prices estimate differs
as well. Whereas Ekins in the LS1 envisages
the carbon price to reach the level up to 
142 EUR/tCO2 2008, the EEA predicts the price
to become much lower, at around the 61 EUR
level. Both studies, in agreement with one
another, assume that the Czech Republic, in
concordance with the other EU member states,
shall meet their obligations ensuing from their
national strategies for achieving the objectives
of the Europe 2020 Union Plan.

The actual situation in the realm of the
Czech energy production mix indicates that
coal still remains dominant and that prices and
taxes are moderate (as compared to the EU
average). The last approved revision of the 2010
Czech Government Energy Concept (CGEC)
envisages the additional development of coal-
based energy production but with the introduc-
tion of limitations on mining whereby it stresses
the development of highly effective technologies
with clean combustion [13]. The reduction in
the proportion of coal in the energy mix is
envisaged not sooner than in 2020 when coal
resources shall be gradually replaced by
nuclear energy. The increase of production and
energy consumption is envisaged to continue

untill the year 2035. After this, a phase with the
raw materials energy demand gradually declining
will follow thanks to technologies ensuring
a higher exploitation of resources. This scenario
does not reflect the European Commission
plans for the expectations of the positive impacts
of such reforms, as well as the stagnation in the
demend for raw materials already in existence
during this decade [2].

The Czech S1-S3 scenarios reflect more
the reality of the Czech energy policy and the
CGEC. Therefore, the carbon dioxide emissions
reduction planned is also much lower. The
carbon reduction is least impacted by emission
taxes and better results are achieved in scena-
rios that include environmental tax reform.
Surprisingly, no additional CO2 reduction is
present in the scenario that includes the carbon
tax also for the transport sector. In the S2 and
S3 models, a significantly lower carbon price is
assumed on the 20 EUR/tCO2 2008 level. Even
the authors themselves admit that such a low
price cannot act as a motivation for replacing
carbon-demanding technologies. Also, the
environmental tax reform concept applied in
this study is only considered to be a the fiscally
neutral tool, whereby it also does not examine
options that possibly offer additional subven-
tions into eco-innovations that are adequately
covered by a portion of the ETR revenues.

� Gross Domestic Product
Also in this category, various scenarios manifes-
ted differing results. The most favourable
economic growth for the Czech Republic is
predicted by Ekins. On the contrary, the
existence of a negligible influence of the ETR
on the GDP appears in the S1-S3 scenarios.
Ekins believes that the ETR should result in two
macro-economic effects. The first effect

Tab. 3: 
Selected Macroeconomic Results for the Czech Republic in 2020 according 
to a Baseline

GDP Employment CO2

LS1 +0.9 % +4.2 % -22 %

S2H +0.45 % +0.5 % -8 %

S1 -0.04 % 0 % -1.8 %

S2 -0.05 % -0.01 % -3.5 %

S3 -0.08 % -0.03 % -3.5 %

Source: own elaboration, data from the EEA [6], Ekins [3] and ·ãasn˘ [14]
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indicates a drop in the level of the real income
of households as well as the level of EU
competitiveness on international markets. The
second one reveals a more positive character –
the fiscal neutrality of the EU should result in
a reduction in the labour costs, thereby
increasing employment and, subsequently
giving rise to an increase in economic growth.
The final result is a combination of both effects.
On the one hand for some member states, the
negative effect will prevails. For the CR, the
effect 2 shall preside and result in a slightly
above-average growth in comparison with the
rest of the EU. Moderate economic growth
should prevail in the overall European context.
The degree of competitiveness among the
member states should not alter in reletions to
the other member states as the author
assumes the implementation of the reform
throughout the EU. The GDP should primarily
drop in those states in which there is an
increase in the inflation rate (due to an increase
in prices for the final energy-demanding
holdings as the production factor), and
a deteriorating in the level of competitiveness
would have a negative impact on the trade
balance. The structure of industry and some
specific behavioural patterns are additional
variables. On the contrary, those economic
systems that, thanks to a reduction in labour
costs, shall create the most employment
opportunities and, thus, also increase the
consumption of households in turn shall benefit
(primarily the economic systems with a high
proportion of consumption in the GDP
generation, e.g. Slovakia).

The EEA study assumes a moderate drop
in the production level of the EU average;
however, an increase of 0.45 % emerges from
the scenario for the CR. This is because of the
low carbon energy prices in the CR giving rise
to their more dramatic increase as a result of
the carbon tax. Relatively high revenues may
significantly influence a reduction in labour
costs (thanks to the reduction in the social benefits
financed by employes) and the employment
growth and, thus, also the production level in
general. The minimising of the degree of
economic decline is ensured by scenarios that
take into consideration the revenue but not the
fiscal neutrality. A portion of the revenues
(mostly 10 %) is reinvested into eco-innova-
tions which reduces the carbon price but

simultaneously embodies an efficient form of
support forv the new branch which devotes
itself to the development of new low-carbon
technologies. The development of this branch
is accompanied by an increase in employment
opportunities. An even greater effect is brought
to bear on the scenario that envisages a higher
involvement of other states outside of the EU in
reducing the greenhouse gases emissions. The
S2HE scenario assumes the growth of the
international demand for low-carbon techno-
logies that could be partially met by the
dynamically developing branch within the EU.

Virtually no impacts on economic growth
are present in S1-S3 Czech scenarios. The
carbon tax effect is slightly more distinctive as
its revenues are higher than those from the
emissions tax. Higher revenues inevitably
mean a higher recycling opportunity rendering
a more distinctive impact on macro-economic
indexes. The question still remains as to how an
increase in the price of the final holdings shall
manifest itself in the demand for these holdings
as the flexibility of the demand price for various
categories of these holdings is differs.

� Employment
The most positive and thus optimistic results for
the CR and the entire EU can once again be
found in the Ekins's study. Within the EU, up to
5 million new job opportunities could be created
by 2020 as a result of implementing the
environmental tax reform. There is a close
relation between the employment growth and
economic growth whereby employment is one
the basic factors in economic growth. According
to the author, new job opportunities should then
emerge in sectors demanding the labour
production factors (services, retail); on the
contrary, a slowdown shall occur in material- and
energy-demanding branches (e.g. metallurgy).

Also the EEA assumes the same employment
growth at the European level; however, its
estimate is more modest. Overall, 1 million new
job opportunities should be created in the
member states by 2020 with exception of
Estonia and Portugal. An overall strengthening
of the sector linked to the exploitation of
renewable energies (RES) should become
a significant factor. The RES development
should thereby ensure that the EU economies
in general become more competitive at the
international level.
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In a similar fashion, the GDP's, as well the
ETR's influence on employment should be
negligible in the S1-S3 scenarios. Economical
forms of the environmental tax reform don't

result in either the development of a new branch,
or with a statistically significant employment
growth in clean technologies.

Tab. 4: 
Selected Macroeconomic Results for the Reference Groups According to 
a Baseline

CO2 2010 CO2 2020 CO2 2020 GDP GDP GDP u u u
against  LS1 S2H 2010 – 2020 2020 2011 2020 2020 
the 1990 2011 LS1 S2H LS1 S2H

growth

Czech Republic 75 % -22 % -8 % 1.7 % 0.9 % 0.45 % 6.6 % -4.2 % -0.5 %

Slovakia 68 % -14.1 % -13.5 % 3.3 % 2.7 % 0.8 % 13.6 % -2.7 % -0.14 %

Poland 93 % -22.2 % -16 % 4.3 % 2.3 % -0.4 % 9.7 % -2.3 % -0.2 %

Hungary 74 % -7.3 % -6.5 % 1.6 % -0.2 % 1 % 10.5 % -1.6 % -0.04 %

Latvia 48 % -0.1 % -18.5 % 4.4 % 0 % 0.8 % 16.2 % -1.3 % -1.2 %

Lithuania 45 % -0.7 % -17 % 5.9 % 1.0 % 0.5 % 13.2 % -2.1 % -1.5 %

Estonia 53 % -8 % -18 % 8.3 % 1.1 % -1.8 % 10.2 % +3.6 % +0.1 %

Malta 158 % -13 % -7.5 % 1.9 % 0.1 % -0.8 % 6.2 % -0.1 % -0.8 %

Note: u = unemployment Source: own elaboration, data from the EEA [6], Ekins [3], Eurostat 

Tab.5: Electricity Tariffs and Energy Intensity in Selected EU Countries

Electricity Electricity Electricity Electricity Energy
prices 2010 prices 2010 prices 2010 prices 2010 intensity of the

households – households – industrial – industrial – economy 2010, 
excluding taxes including excluding including gross inland

kWh (€) taxes kWh (€) taxes kWh (€) taxes kWh (€) consumption 
kgoe/ GDP in 

1000 Euro

Czech Republic 0.115 0.139 0.107 0.13 374,5870

EU 27 ∅ 0.15 0.157 0.092 0.122 152,0800

Slovakia 0.138 0.164 0.119 0.143 371,3410

Poland 0.108 0.138 0.094 0.12 330,5470

Hungary 0.125 0.157 0.103 0.131 295,4940

Estonia 0.071 0.1 0.06 0.087 545,8710

Latvia 0.095 0.105 0.091 0.11 363,3370

Lihuania 0.101 0.122 0.1 0.127 311,0550

Malta 0.162 0.17 0.148 0.189 169,2020

Source: own elaboration, based on data from Eurostat

3. A Comparison of the CR with
Other Reference Groups

The reference groups were put together
according to the following criteria. Firstly, the

results were compared with some other Vise-
grad 4 members for reasons of the regional,
historical and economic vicinity between the
countries of Poland, Czech Republic, Hungary
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and Slovakia. The other group consist of Baltic
states that are able to reduce successfully their
carbon dioxide emissions at the fastest pace
(although they do not belong to the lowest
carbon dioxide producers in terms of absolute
values). In stark contrast to those countries,
Malta is, according to the Eurostat, the least
successful reducer of greenhouse gases
emissions.

The following analysis proposes the
confirmation of two hypotheses outlined by the
previous studies:
� The lowest drop in the rate of CO2

emissions occurs in those states where
there is a sufficient space for significant
taxation owing to low energy prices, as well
as in the more energy-demanding
economic systems.

� A casual connection exists between the
employment growth and the GDP growth rate.
The results presented in Table 4 and 5

demonstrate clearly that the hypotheses are
not effective in all cases. For instance, a mode-
rate employment growth occurs in Poland
according to the S2H scenario; nevertheless,
the ultimate GDP size decreases. A similar result
is in the case for Hungary in the LS1 scenario.
In Hungary, the additional tax burden shall, due
to relatively high energy prices, increase the
price to the level, which shall project itself to the
level of the price of the final holdings thereby,
decreasing the amount of available revenue in
households. The reduced consumption on the
part of households must then result in a more
negative outcome for Hungary's overall
economic income.

Quite unique significance are the ETR
effects in the LS1 scenario for Estonia. Accor-
ding to the model, the unemployment rate
should decrease by 3.6 % due to the environ-
mental tax reform, and the GDP should increase
by 1.1 % by the year 2020. On the contrary, the
S2H model takes into consideration a minimum
employment drop (by 0.1 %), accompanied by
a decrease in the GDP by 1.8 %. Although
Estonia belongs to those countries able to reduce
dramatically the overall volume of greenhouse
gases, it simultaneously is categorised amongst
those with the most energy-demanding
economic systems in the EU. This is due to its
use of a relatively specific mix of primary
energy sources based on the bituminous shale
[16]. Without economic motivation, Estonia

won’t be considering giving up the exploitation
of its shale and the local economies could
become less competitive in the case of other
countries supporting the RES.

Conclusion

In contrast to foreign studies, the S1-S3
scenarios are much more diligent in specifying
the positive impacts of the ETR on economiies
and on the reduction of carbon dioxide emissions.
In addition to differently set up parameters
employed as a models (the less carbon price
and thus lower generated revenues – in the S2
to S3 models), this is also due to the following
factors:
� The Czech environmental tax reform has

been accepted in a narrow sense. It is
apprehended as a tool for reducing
negative externalities, but fiscal neutrality is
simultaneously perceived as budget
neutrality. Foreign studies indicate that as
long as a part of the revenues is designed
for eco-innovations and the support of
clean technology branches, an additional
advantage should arise in the form of the
employment growth, as well as GDP
growth.

� The Czech scenarios reflect Czech energy
objectives rather than those of the CR
obligations towards European strategy
objectives for the year 2020. At the
international level, the Czech Republic has
undertaken to fulfill specific environmental
goals and, at the same time, it is developing
its own energy strategy that is considerably
in contradiction to these obligations. It does
not revoke its commitments fully, but
postpones their implementation until after
the year 2035. This somewhat schizo-
phrenic attitude reveals also its attitude
towards the ETR. Although it endorses in
principle support for the CGEC with respect
to the next stage of the environmental tax
reform, no specific measures were have
been concerning the implementation
thereof so far.
The best results for the Czech Republic

were obtained by the Ekins scenario S2H.
A minor success is predicted by a scenario with
10 % of the ETR revenues for ecoinovation
(EEA). The degree of success by ·ãasn˘ et al.
is related to the scale of environmental
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taxation, while the extent of emissions is
reduced by a greater taxation range and the
negative socio-economic impacts are not
significantly worsening. Differences in the
results are to some extent influenced by the
model in which they were calculated.
Nevertheles, the results show:
� The Czech Republic can not reduce

emissions with the current taxation rate
(assuming no cut in the production level).

� Even the most pessimistic scenarios
reckon with some minor socio-economic
impacts.

� The increase of the economy and the employ-
ment growth rate could be influenced in the
long term by eco-innovations, that will
become more in demand from abroad.

� With respect to competitiveness, the
scenario results indicate, that if the EU
remains alone in the effort to reduce
emission limits, the ETR cost side could be
worsened. On the contrary by means of
consensus at the international level and by
the determination of some tax yield
specifically for ecoinnovations, the level of
competitiveness at the EU level as well at
for the Czech Republic may increase. The
world demand for clean-technology will rise
and Europe will be in a position to be able
to offer this owing to the targeted stimlulus
package.
The European Union and its member states

have recently been searching for an answer to
the question as to how to improve the
employment situation as weal as the level of
competitiveness. In addition to being an
effective tool in supporting the arrival of a low-
carbon economic system, the ETR is also an
opportunity for simulating the economic growth
and for the reduction of unemployment. Even
prior to the announced intention to introduce
the carbon tax at the all-encompassing
European level, a number of member states
had already implemented this kind of tax in
advance. With regarding the uncoordinated
cooperation among the states, the rules for
taxing were often modified and in a number of
cases various producers were declared tax
exempt. The states that were initially willing to
levy the negative externalities had to modify
their original plans for taxation in order not to
reduce the competitiveness of their own
economies. It can be substantiated that these

isolated efforts did not indeed subsequently
lead to an adequate reduction of carbon dioxide
emissions, and the costs resulting from the
frequent changes in regulation exceeded the
respective benefits arising from the revenues.

Now, the environmental tax reform may well
have a chance in all the Union's member
states. It is up to the Czech Republic how it will
deal with this opportunity. As long as its
implementation is just partial or incomplete, the
costs incurred may exceed the revenues and
the level of competitiveness on the part of the
energy-demanding economics within the RES
area will be reduced.
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Abstract

ENVIRONMENTAL TAX REFORM SCENARIOS ANALYSIS
Eva Fuchsová

The triad – economics – environment – energy (E3) has become one of the most dynamically
developing areas even at the EU level. The following article proposes the evaluation of the
environmental tax reform (ETR) as an economic tool for all of the E3 sectors. ETR is an important
tool in reducing greenhouse gas emissions and, simultaneously, it can positively impact the
economic growth and employment rate.Three fundamental studies and their differing ETR
scenarios have been selected and examined taking into consideration various oil-prices, carbon-
prices, greenhouse gas emission targets, revenue recycling methods and scales of ETR. This
article deals with the possible ETR impacts on CO2 emissions, the GDP and the employment
situation in the Czech Republic and substantiates the conclusions of some selected scenarios as
well as outlines some prerequisites for the ETR implementation in the Czech Republic.The
reference groups were put together to check the impact on selected EU countries and thus confirm
or disprove the resulting conditions with a positive impact at the macro-economic level. The results
depend on a combination of the following factors; the domestic market energy price, the
economy’s energy demand, and the proportion of fossil fuels in the energy mix. Based on these
findings, the Czech Republic has, assuming the commitments from the Europe 2020 Strategy are
adhered to, good prerequisites for the ETR implementation. Some positive effects would be more
visible should the Czech environmental tax reform not be accepted in such a narrow sense.
Foreign studies indicate that as long as a part of the revenues is designed for eco-innovations and
the support of clean technology branches, an additional advantage should result in the form of
employment growth, as well as GDP growth.

Key Words: environmental tax reform, eco-innovation, E3, competitiveness.

JEL Classification: H23, Q47, Q52.
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Introduction

Environmental issues and the inclusion of
environmental strategies in strategic thinking is
an interesting subject of investigation. In
general, managerial practices organized along
ecologically sound principles contribute to
a more environmentally sustainable global
economy [63]. From the managerial perspective,
appropriate environmental strategies in
compliance with environmental requirements
aim at building competitive advantages through
sustainable development. There is no universal
“green” strategy that would be appropriate for
each company, regardless of its market require-
ments and competitive situations. Instead,
managers undertake careful consideration of
the circumstances in which their company
operates, paying special attention to their
customers’ environmental preferences.

A review of the relevant literature shows
that a wide range of research deals with
customers, especially with their environmental
sensitivity and responsibility (e.g. [18], [23],
[59]). Extensive literature also exists in the area
of environmental marketing [24], [48] and
cause-related marketing [13]. These studies
are largely limited to the views and behaviors of
two groups of stakeholders, customers and
marketing channel partners [47]. But what is
missing in the literature are studies exploring
the role of perceptions that managers have of
these stakeholders, in particular the managerial
perceptions regarding the customers’ environ-
mental concerns. Corporate environmentalism

largely results from positive managerial
perceptions of the customers’ environmental
concerns and favorable response to corporate
environmental initiatives [11].

More specifically, the managers’ under-
standing of their customers’ readiness for
environmental action and the factors that deter
the customers from environmental action will
likely impact the development of the environ-
mental strategies and the subsequent implemen-
tation of environmentally responsible practices
in companies. For example, when managers
(be it correctly or wrongly) perceive that
customers are not strongly concerned about
the environment and are unwilling to support
environmental initiatives, the company will less
likely develop and implement environmentally
responsible strategies. As a result, rather than
mimicking the past studies that explore
customers’ behavior and perceptions, we focus
on managerial perceptions of the customers’
readiness for environmental action and the
potential deterrents to it. We aim not to test the
correctness of managerial perceptions, but
rather to explore the similarities and differences
in these perceptions across a representative
sample of Slovenian manufacturing companies
and the subsequent variability in companies’
environmental strategies, including the motives
for and results of such strategies.

The purpose of this paper is to address the
suggested literature gap by: (1) identifying
diverse groups of companies based on the
managerial perceptions of the customers’
environmental activeness and deterrents; and

ENVIRONMENTAL STRATEGY: 
A TYPOLOGY OF COMPANIES BASED 
ON MANAGERIAL PERCEPTIONS 
OF CUSTOMERS’ ENVIRONMENTAL
ACTIVENESS AND DETERRENTS
Vesna Îabkar, TomaÏ âater, Domen Bajde, Barbara âater
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(2) investigating the differences among these
groups of companies in their environmental
strategies as well as the motives for and the
results of these strategies. By focusing on the
role of managerial perceptions of customers’
environmental activeness and deterrents, insights
will be provided into environmental strategies
on two hierarchical levels, the corporate and
the functional marketing environmental strategy,
thus enhancing our understanding of environ-
mental strategies beyond the general strategic
activities of companies. The study therefore
contributes to a better understanding of the
managerial perceptions of customers’ environ-
mental activeness and deterrents in different
types of companies and the subsequent
differences in these companies’ environmental
strategies.

1. Conceptual Background

1.1 Environmental Strategies
Banerjee [6], [8] mentions several examples of
the integration of environmental considerations
into the strategic planning process: introduction
of clean technologies, waste reduction and
recycling, packaging modifications, education
of employees, suppliers and customers etc.
The diversity of strategic environmental issues
calls for a systematic typology of environmental
strategy according to different organizational
levels in a company. Although some authors
[6], [8], [9], [11], [61] believe that companies
can include environmental concerns at four
organizational levels of strategy, i.e. the
enterprise, corporate, business and functional
levels, we argue that the enterprise level, which
examines a company’s role in society and
describes its fundamental mission [6], [8], [9],
[11], cannot be treated as a separate level of
strategy because a company’s mission and
societal role are not strategies but rather planning
presumptions based on which strategies at all
organizational levels are formulated. It
therefore makes sense to follow the majority of
strategic management authors (e.g., [33], [71])
who distinguish three levels of strategy, i.e.
corporate, business and functional.

The corporate-level strategies on the
highest organizational level deal with the
balance of a company’s strategic business
units and the links among these units [71].
Corporate environmental strategies therefore

involve developing green products, markets
and technologies and integrating green
business portfolios [6]. They address the extent
to which environmental issues are integrated
into a company’s decisions such as starting
new businesses, the choice of technology,
plant locations, and research and development
investments [11]. The purpose of business-
level strategies is to define the path for how
each of the company’s businesses (strategic
business units) should build and maintain its
competitive advantage [71]. Business environ-
mental strategy therefore involves the optimum
allocation of resources in order to achieve
a competitive advantage [6], either in the form
of cost savings due to the best environmental
practices [17] or through green product
differentiation [58]. In addition, business environ-
mental strategy also focuses on integrating the
environmental issues in different functional
areas [8]. Strategies on the functional level deal
with strategic questions within different business
functions [71]. Functional environmental
strategies therefore discuss how environmental
concerns are included in long-term plans within
business functions such as purchasing,
production and marketing [6].

Marketing environmental strategy is
probably the most frequently discussed functional
strategy in the literature, yet it has mostly been
described indirectly through the definitions of
green marketing. Green or environmental
marketing can be understood as “environmen-
tally beneficial marketing activities” [48, pp. 54],
“activities designed to generate and facilitate
any exchanges intended to satisfy human
needs or wants… with minimal detrimental
impact on the natural environment” [51, pp. 30-31]
or “the specific development, pricing, promotion,
and distribution of products that do not harm
the environment” [65, pp. 418]. The later
definition is the closest to Banerjee et al.’s [10]
understanding of a marketing environmental
strategy, according to which the basis of such
strategy should be the greening of a company’s
marketing mix.

The above discussion reveals the width of
decision areas where environmental concerns
can be taken into account. But the literature on
environmental strategies does not cover all of
these areas equally thoroughly. Most of the
green strategy literature still focuses on broader
organizational strategy issues [51], while much
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less is said and empirically investigated within
specific areas like individual business functions.
In this paper, similar to Banerjee et al. [11], we
limit ourselves to two organizational levels of
strategies, i.e. the corporate level and the
functional level. The reason we do not address
the business-level strategies is that our sample
also includes undiversified companies in which
the separation of corporate and business
organizational levels makes little sense. Within
the functional strategies we focus only on
marketing strategy.

1.2 Motives for Environmental
Strategies

There are many different motives for environ-
mental strategies [45], [62], probably too many
to be discussed and analyzed individually. For
this reason, the literature has tried to propose
a typology of these motives based on a combi-
nation of a political-economic framework and
the stakeholder theory [11], [32]. The political-
economic framework discusses companies’
strategies as being influenced by political and
economic forces both within and outside the
company [67]. On the other hand, the
stakeholder theory [28] teaches us that com-
panies’ environmental strategies are affected
by a number influential individuals or groups,
i.e. company stakeholders [14], [20], [26],
whereby in the environmental context the most
important stakeholder groups are regulators,
organizational members, community members
and the media [32]. Based on these two
theoretical foundations, Banerjee et al. [11]
suggested four broad groups of motives for
environmental strategies: regulation, public
concern, expected competitive advantage and
top management’s commitment.

Regulation is usually discussed as the most
basic motive for companies’ environmental
strategies [22]. According to James et al. [35]
and Sharma [62], regulation is the minimum
benchmark, which appeared to be more impor-
tant in the initial stages of corporate environmen-
talism, while later other motives became more
important. Regulators represent a powerful
stakeholder group [26] that exerts both external
political (by imposing direct environmental
legislation) and external economic (by increasing
costs of environmentally irresponsible behavior)
forces on companies. They can regulate packaging
content, product design and distribution

channels, control the maximum allowed
emissions and other forms of pollution etc. [11].

Public concern as a motive for environ-
mental strategies is related to community
members and the media as two environmental
stakeholder groups according to Henriques and
Sadorsky’s [32] classification. In the political-
legal framework public concern can be defined
as an external political force, exerted by
different interest groups such as environmental
activists, as well as an external economic force,
exerted by customers who demand
environmentally friendly products [11].
Companies can and must reply to these
external pressures by presenting a green
image to indicate their responsiveness to public
concern or by implementing environmental
strategies to target green customers [11].

Expected competitive advantage is
a motive for environmentally responsible
company behavior that is linked with a wide
range of organizational stakeholders, both
internal (i.e. owners, managers and employees)
and external (e.g. customers and suppliers) to
a company, who all share the same interest that
a company builds and maintains its competitive
advantage. Expected competitive advantage is
therefore a strong internal and external
economic force [11], [42] that arises from the
belief that a company can outperform its com-
petitors because of its proactive environmental
strategies [53], [69], which aim to influence
future regulatory standards [45], [56]. A com-
petitive advantage can be achieved either by
significantly cutting costs in the long run, e.g. by
using cheaper recycled raw materials, process
improvements and energy savings [66], or by
differentiating products and services and using
them to target environmentally conscious
customers [38].

Finally, top management’s commitment as
a motive for corporate environmentalism is also
linked with organizational stakeholders in the
Henriques and Sadorsky’s [32] classification
and can be seen as an important internal
political force [11], [24] in the political-legal
framework. It is mostly present in companies
that see governmental legislation as a threat or
whose customers are very environmentally
conscious [7], [19]. Its role is not only important
because of its direct impact on a company’s
environmental strategy but also because it can
modify the influence of other stakeholders [11].
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1.3 The Results of Environmental
Strategies

The literature focuses on two types of results of
environmental strategies – direct results
reflected in a company’s environmental perfor-
mance and indirect results represented by
indicators of economic performance [15].
Environmental performance can be measured
with self reports, environmental awards,
environmental audits and ratings, emission and
waste levels, resource use, efficiency levels
etc. [8], while economic consequences of
environmental strategies relate to changes in
a company’s profitability and/or its position 
vis-à-vis its competitors in terms of other
(mostly financial) indicators [22].

Several past studies found that the
implementation of environmental strategies has
positive consequences on a company’s
environmental performance indicators such as
reduced waste, lower energy consumption,
acquired environmental standards, better
quality, improved green image etc. (e.g. [2], [6],
[15], [16], [22], [31], [37]). On the other hand,
the direct effect of environmental strategies on
economic/financial performance received
relatively mixed support in the literature [3],
[12], [17], [46]. In the initial stages of the
development of environmental management,
authors argued that a company’s environ-
mental initiatives might worsen its financial
performance [1], [3]. This initial notion has
recently been revitalized by some studies that
found negative [12] or null [3], [15], [43]
relationships between environmental strategies
and company performance. On the other hand,
however, an even greater number of studies
suggest a positive influence of environmental
strategy on a company’s competitive advan-
tage [6], [52], [53] and financial performance
(e.g. [1], [16], [17], [37], [40], [41], [60]).

In addition to the above general results on
the influence of environmental strategies on
company performance several studies have
also found that the consequences of environ-
mentally responsible corporate behavior
depend on the level of proactivity of the imple-
mented strategy. While mid-range proactive
environmental strategies were found to reduce
pollution and costs and create additional net
value [4], [44], the most proactive environ-
mental strategies that focused on considerable
innovations in products and processes were

found not only to reduce costs but also to
improve a company’s reputation and contribute
to the development of its unique organizational
capabilities [4], [17], [31]. Based on the above
discussion we can conclude that there is no
unified evidence about the relationship between
environmental strategies and the economic
performance of companies. Nevertheless,
studies that found a positive relationship are
more frequent [3], [4].

1.4 Managerial Perceptions of
Customers’ Environmental
Activeness and Deterrents

The disproportional attention of past research
to green marketing can partly be attributed to
the strong role of customers in environmental
strategy. Banerjee et al. [11] directly or
indirectly tie customers’ environmental concerns
to three of the four motives for environmental
strategy. To begin with, customers’ expectations
and demands represent an important (economic)
element of overall public concern for the
environment. Second, top management’s involve-
ment in environmental issues is more prevalent
in companies whose customers display
environmental concerns. Third and arguably
most importantly, the competitive advantages
attained via environmental strategies are
largely dependent on customer response to
corporate environmental initiatives [11].

As argued by Menon and Menon [48],
“enviropreneurial” marketing is primarily customer
focused. Their claim is echoed by Peattie’s [50]
description of the “green customer” as the
center point of the logic of green marketing and
Ellen et al.’s [25, pp. 102] suggestion that
a primary objective of marketers is to “get people
who are aware of environmental problems and
who place a high priority on solving these
problems to act on their concerns”. Effective
“environmentally beneficial marketing activities”
[48, pp. 54] are thus improbable devoid of
a matching customer response. A company’s
engagement in environmental issues will thus
largely depend on the managers’ perceptions
regarding customers’ ecological concerns.

Customers’ environmental concerns can
arise from motivator or hygienic factors [54]. In
the case of motivator factors, customers’ prefe-
rences for green products and companies
increase in proportion to the companies’
environmental efforts, i.e. the greener the
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product/company the stronger the preference.
In the case of hygienic factors, customer
ecological concerns exist only in conditions of
serious environmental violations. In this case,
customers will punish the excessive violations
but will less likely reward companies which
pursue a more proactive environmental
strategy [55]. Customer preferences for green
products and companies can thus be viewed as
both an opportunity to add value and a threat
for the eco-careless [48], [57].

As a result, the potential contribution of
a company’s environmental initiatives to the
overall performance of the company will likely
be determined based on managerial perceptions
of customers’ environmental concerns. In
particular, management’s perceptions regarding
customers’ behavior in terms of rewarding or
punishing companies based on their environ-
mental performance will ultimately determine
the perceived relationship between the
company’s environmental and economic goals.
In one of the few studies directly measuring
such perceptions, Kestemont and Ytterhus [39]
show that European managers believe that
economic and environmental goals do not
oppose each other. On the other hand, the
study also indicates that the impact of
a company’s environmental initiatives on
chosen business goals is not always perceived
as very positive. Whereas, on average,
managers perceive a very positive relationship
between a company’s green efforts and its
“soft” business goals (e.g., corporate image,
product image, owner and top management
satisfaction etc.), the managers’ perceptions
are far more ambiguous when it comes to the
relationship between green efforts and “hard”
business goals (e.g., long-term and short-term
profits, sales, market share etc.).

The reasons for such ambiguity can be traced
not only to negative managerial perceptions of
customers’ environmental concerns, but also to
potential obstacles that prevent customers from
acting on their environmental concerns.
Several obstacles may impede the customers’
response to corporate green initiatives. Peattie
[50] cautions against the dangers that await
companies which pursue the path of proactive
green strategies. Such companies often hit
a “green wall” realizing that their hopes of
producing products that are environmentally
superior, cost competitive and technically

superior to existing products in most cases
prove unrealistic. The proverbial “green wall”
pertains to issues of customers’ unwillingness
to pay a price premium for green products [70],
unwillingness to compromise on product quality
[29], [50], [64], to engage in extensive product
searches, undergo substantial changes in daily
routines and to the limited trust put in corporate
claims of being green [21], [57].

As a result, even managers who put
considerable faith in their customers’ environ-
mental awareness might be unsure if customers’
familiarity with environmental problems and
positive attitudes to eco-initiatives will in fact
lead to actual behavioral response [54]. For
instance, in conditions of low customer trust in
a company’s honesty and motives for environ-
mental initiatives customers are less likely to
respond favorably to green products regardless
of their personal eco-awareness [49].
Accordingly, it is the managerial perceptions of
customer behavioral inclinations and the
managerial perceptions regarding the presence
of obstacles to customer environmental actions
that are likely to play the key role in the
company’s assessment of the overall appeal of
corporate environmentalism.

Based on the suggestions in the literature
[21], [27], [50], [57], [64], [70], our study focuses
on two types of managerial perceptions. First,
managerial perceptions of customers’
environmental activeness entail perceptions of
customers’ actual demand for green products,
customers’ engagement in actively searching
out green products, customers’ willingness to
invest in premium priced green products and
customers’ readiness to adapt existing daily
routines in order to preserve the environment.
Second, managerial perceptions of customers’
environmental deterrents entail perceptions of
customers’ (lack of) faith in corporate environ-
mentalism and perceptions of customers’
(negative) judgments of the quality of green
products in comparison to competing products.
It should be noted that the existing studies
exploring green customers [21], [27], [64], [70]
largely focus on the business-to-consumer
(B2C) context as opposed to the business-to-
business (B2B) context. What is more, not
a single study exploring managerial perceptions
of customers’ environmental activeness and
deterrents in the B2C and the B2B context
simultaneously has been located.
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For different reasons customers may have
significantly different opinions and reactions to
corporate environmental initiatives. If these
differences are perceived by companies this
should mean that different companies have
different perceptions of their customers’ eco-
characteristics.

Since customers are usually considered
one of the most important drivers of companies’
strategic behavior, differences in the perception
of customers’ eco-characteristics should lead
to differences in companies’ environmental
strategies and to differences in the motives for
and results of these strategies. In the sections
that follow, we specifically address these issues
by developing an empirical typology of
companies based on managerial perceptions of
customers’ environmental activeness and
deterrents and linking them to environmental
strategies, motives and results.

2. Research Methodology

2.1 Operationalization
The measurement of managerial perceptions of
customers’ environmental activeness and
deterrents relied on scales adapted from
Vlosky et al. [70] and the suggestions offered
by Shrum et al. [64], Peattie [50] and Crane [21]
(Table 1 provides self-reported items used in
the study). Statements about the corporate-
level environmental strategy and marketing
environmental strategies were based on the
multi-item scales developed by Banerjee et al.
[11] and Banerjee [6] (see Tables 3 and 4 for
items in the study). In addition, our measu-
rement of the motives for environmental
strategies relied on Banerjee et al.’s [11] scales
for regulatory forces, public concern, expected
competitive advantage and top management
commitment, whereas to measure the results of
environmental strategies we adapted scales on
company performance from Jap [36], Hoffman
[34] and Sun [68] (see Table 6 for specific items
in the study). Each statement was evaluated on
a scale from 1 to 5, where 1 means “not at all
true” and 5 means “completely true”. The
research instrument was pre-tested using
personal interviews with ten companies and
adjusted accordingly. Only minor changes to
the research instrument were needed after the
pre-test.

2.2 Sampling Frame and Sample
The sampling frame for the study included all
manufacturing companies with more than 50
employees from a business directory in
a Central European country. The survey was
administered via mail in the period of three
months from July until September 2008. The
targeted respondents were companies’ Chief
Executive Officers. Out of the 434 companies
included in the survey, 153 returned the
questionnaires, which is a 35.3% response
rate. Key results do not differ significantly between
early and late respondents [5]. Respondents
were Chief Executive Officers (39.5 % of the
sample), middle managers (34.5 % of the
sample) and representatives of management
responsible for environmental protection or
heads of different advisory departments 
(26.0 % of the sample).

The study sample includes 73.5 % of
medium-sized companies (up to and including
250 employees) and 26.5 % of large companies
(with more than 250 employees). These companies
are representative of a population of medium
sized and large manufacturing companies in
the country. On average, the companies
created the majority of their revenues in the
year before the study by selling to customers in
B2B markets (61.4 %). The companies in the
final sample come from 22 different manu-
facturing industries, including food and beverages
manufacturing, textiles, wearing apparel and
leather manufacturing, computer, electronic
and optical products manufacturing, machinery
and equipment manufacturing, manufacturing
of motor vehicles, paper and paper products
manufacturing, chemicals, rubber and plastic
products manufacturing, manufacturing of
basic metals and metal products, and
construction. Practically all large polluters in the
country are included in the study.

Factor analysis was used for the data
reduction and summarization in order to reduce
the large number of variables to a manageable
level of underlying factors. In addition, cluster
analysis was performed to identify and describe
segments of companies which similarly
perceive their customers’ environmental
activeness and deterrents.

3. Research Results
The aim of our typology development is to
determine groups of companies such that
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within each group companies tend to perceive
customers’ environmental activeness and
deterrents in a similar way, whereby across
groups these perceptions are expected to differ
significantly. Assuming that highly differentiated
patterns of perceived customers’ environmental
activeness and deterrents exist, a key issue is
whether and how these patterns correspond to
environmental strategies, the motives for
environmental strategies and results of
environmental strategies. We address this
issue in the following sections.

3.1 The Profile of Customer
Segments

The factor analysis was used for data reduction
and summarization of perceived customers’
environmental activeness and deterrents.
Since our primary concern was to identify the
underlying dimensions, a common factor
analysis with principal axis factoring (PAF) was
applied. The number of factors was determined
at two. The factors were rotated using an
Oblimin rotation with a Kaiser Normalization.
Four variables that correlated highly with more
than one factor were excluded from further
analysis. The obtained factors are in line with
the anticipated two types of managerial

perceptions of customers (as shown in the
conceptual part of the paper): (1) perceived
customers’ environmental activeness; and (2)
perceived customers’ environmental deterrents.
The first factor, perceived customers’ environ-
mental activeness, includes perceptions of
customers’ active searches for ecological
products and ecologically aware suppliers,
where customers are ready to change their
habits for the sake of the environment and also
pay higher prices for environmentally friendly
products. This activeness also includes active
requests for environmentally friendly products
that companies face. The second factor,
perceived customers’ environmental deterrents,
pertains to perceptions that ecological products
are not desired by customers, even more; they
are perceived as being of lower quality or met
with suspicion. In all, these two factors explain
44.2 % of the total variance associated with the
set of variables being analyzed, 32.9 % of the
variance for the first factor and 11.3 % of the
variance for the second factor (see Table 1 for
the average item values and factor loadings).
Factor scores for each of the 153 subjects were
computed. We believe that the factor scores
offer a good representation of the data
obtained.

Tab. 1: 
Rotated Factor Matrix for Perceived Customers’ Environmental Activeness 
and Deterrents

Perceived customers’ environmental activeness and deterrents Mean
Factor

1 2

Customers actively search for ecological products and ecologically 
aware suppliers. 3.145 0.713 -

Customers are ready to change their habits for the sake of the 
environment. 2.849 0.840 -

Our customers are ready to pay higher prices for environmentally 
friendly products. 2.441 0.571 -

On buyer’s initiative or at buyer’s request we have developed 
products that are environmentally friendly. 3.365 0.562 -

In our industry, customers often perceive ecological products
as lower quality products. 2.125 - 0.666

Customers are quite suspicious of eco-oriented businesses. 2.550 - 0.529

Notes: Scale: 1 = not at all true, to 5 = completely true. Method of extraction: PAF. Rotation: Varimax. Factor 
1 = perceived customers’ environmental activeness, Factor 2 = perceived customers’ environmental deterrents.

Source: authors

EM_03_13_zlom(4)  3.9.2013  10:14  Stránka 63



Ekonomika a management

64 2013, XVI, 3

The explorative factor analysis provided the
basis for a two-step clustering procedure [30].
Cluster analysis was used to classify respon-
dents into groups based on their responses to
the perceived customers’ environmental
activeness and deterrents. The sample was
examined for outliers either due to procedural
errors or a unique combination of values across
the variables, although no outliers were
detected. Within-case standardization was not
undertaken because the magnitude of the
perceptions was important for segmentation
purposes. The analysis of multicollinearity identified
low levels (the correlation between the two
factors is below 0.4 and negative). Both
hierarchical and non-hierarchical clustering
algorithms were used. Ward’s hierarchical
clustering method with squared Euclidean
distances was applied to obtain an initial
description of potential clusters within the data.
This initial analysis suggested three clusters,
based on dendrogram and clustering agglome-
ration coefficients. In the second step, a non-
hierarchical K-means clustering procedure was
used to fine-tune the three-cluster solution. The

similarity of the results from the two methods
justifies the hierarchical results. The cluster
sizes and average values of both clusters are
shown in Table 2. Based on the relevant cluster
means associated with perceived customers’
ecological activeness and deterrents, the
clusters were labeled as follows:
� Eco-hampered companies (30.7 % of the

sample): this cluster is composed of
companies with the average level of
perceived customers’ environmental active-
ness and the highest level of perceived
customers’ environmental deterrents.

� Eco-disbelievers (16.4 % of the sample):
this cluster, which is the smallest in our
sample, includes companies with the lowest
level of perceived customers’ environmental
activeness and the average level of perceived
customers’ environmental deterrents.

� Eco-believers (52.9 % of the sample): this
cluster is the largest in our sample and
includes companies with the highest level
of perceived customers’ environmental
activeness and the lowest level of perceived
customers’ environmental deterrents.

Tab. 2: 
Results of the Cluster Analysis for Perceived Customers’ Environmental 
Activeness and Deterrents

Factor Eco-hampered Eco-disbelievers Eco-believers
comp. (N = 47) (N = 25) (N = 81)

Perceived customers’ environmental activeness -0.267 -1.286 (-) 0.552 (+)

Perceived customers’ environmental deterrents 0.876 (+) -0.117 -0.472 (-)

Notes: Cluster analysis: Ward’s method, squared Euclidean distance. Marked are variables with above-average
values (+) and below average values (-). Source: authors

An additional discriminant analysis was
performed with the original 15 variables (not the
factor scores). Significant differences were found
for the three clusters for all the original variables.
Two discriminant functions were developed and
they both show statistical significant differences
between average score profiles on the set of
variables for the three groups defined a priori
(p<0.001). According to the analysis, 83.0 % of
the original grouped cases are correctly classified,
62.2 % for the first cluster, 91.8 % for the second
cluster and 87.3 % for the third cluster. Taken
together, the findings of the discriminant analysis
provide strong support for the internal validity of
the derived three-cluster solution.

The resulting clusters are further externally
validated by assessing to which extent they

differ from each other using the company
characteristics of cluster members which were
not used in the grouping process, such as the
principal markets they serve, their size, their
industry and their impact on the environment,
which we label as “medium environmental
impact” (MEI) or “high environmental impact”
(HEI). Companies were classified in the MEI or
HEI category based on four indicators they
reported: (1) consumption of electricity; (2)
consumption of heat; (3) quantity of discharged
waste water generated in the company; and (4)
quantity of waste delivered to other business
subjects (i.e. quantity of waste after the
production process that is not processed and
reused in the company). The MEI group includes
companies from such industries as food and
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beverages manufacturing, textiles, wearing
apparel and leather manufacturing, computer,
electronic and optical products manufacturing,
machinery and equipment manufacturing, and
manufacturing of motor vehicles. On the other
hand, the HEI group consists of companies
from paper and paper products manufacturing,
chemicals, rubber and plastic products manu-
facturing, manufacturing of basic metals and
metal products, and construction companies.

With respect to their principal market, eco-
hampered companies and eco-disbelievers
more frequently serve both B2B and B2C
markets while eco-believers predominantly
serve B2B markets (ANOVA F=3.527, 
p-value<0.05). Bonferroni-corrected p-values
show there are significant differences between
eco-disbelievers and eco-believers, however
not between eco-hampered companies and
eco-believers. Regarding the size of compa-
nies, there are no significant differences between
the companies in the three clusters (ANOVA
F=1.384, p-value=0.243). As for the companies’
environmental impact, the majority of MEI com-
panies are in the cluster of eco-believers (71.3 %
of companies in the cluster), while HEI companies
are more frequently among eco-hampered
companies and eco-disbelievers (57.5 % of HEI
companies, Chi-square 4.6, 2df, p-value<0.1).
Due to the cross-industry nature of the sample
and high number of industries included in the
survey it is impossible to detect significant diffe-
rences among clusters regarding their industry.
Yet it seems that, among eco-hampered companies,
the share of those from the chemical and
rubber industry is above-average. Among eco-
disbelievers, the share of companies from the
metal industry is above-average, while among
eco-believers the share of companies from the
electronic industry is above-average.

3.2 Customers’ Ecological
Activeness/Deterrents and
Environmental Strategies

Cluster membership was further compared
against company environmental strategies.
These are theoretically relevant variables not
used to derive the cluster solution and can
therefore serve as a further test of the external
validity of the three-cluster solution. One-way
ANOVAs (Tables 3 and 4) were performed with
statements about environmental strategies. It
was expected that environmental strategies

would, on average, be highest for the eco-
believers and lowest for eco-disbelievers, while
eco-hampered companies would be in the
middle. These expectations were indeed confirmed
by the ANOVA results, thus supporting the
external validity of the three-cluster solution.

With regard to the corporate environmental
strategy (Table 3), eco-believers agree
significantly more than eco-disbelievers with
the statement that they integrate environmental
issues into their strategic planning process, link
environmental goals with other corporate goals,
measure quality also in terms of the environ-
mental impact of products and services and
that environmental protection is the driving
force behind their corporate strategies (Games-
Howell mean difference test, p<0.01). For eco-
believers, environmental issues are considered
when they develop new products significantly
more than for either eco-disbelievers or eco-
hampered companies (Games-Howell mean
difference test, p<0.01). Based on the
significant differences between eco-believers
and eco-disbelievers in all studied variables, it
can be concluded that eco-believers implement
corporate environmental strategies more than
eco-disbelievers (and, based on one item, also
more than eco-hampered companies).

As for the marketing environmental strategy
(Table 4), which is the functional strategy of
interest in this study, the first difference
between the three clusters is that eco-believers
claim significantly more firmly than eco-
disbelievers that their marketing strategies are
strongly influenced by environmental problems
and that their marketing activities call attention
to environmental protection. Also, eco-believers’
product-market decisions are more influenced
by environmental issues which also influence
tactical 4P-related decisions, e.g. in advertising
and product packaging, than for eco-disbelievers
(Games-Howell mean difference test, p<0.01).
In addition, significantly less than eco-believers
eco-hampered companies consider environmental
issues when accepting product-market decisions
(Games-Howell mean difference test, p<0.01).
We can therefore conclude that (similarly as for
the corporate environmental strategies) eco-belie-
vers implement marketing environmental stra-
tegies more than eco-disbelievers, while eco-
hampered companies seem to lie somewhere
between eco-believers and eco-disbelievers.
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Tab. 3: One-Way ANOVA for Corporate Environmental Strategies

Statement Cluster Mean Std. dev. One-way ANOVA

We have integrated environmental issues into our Eco-hampered 3.915 0.996 F = 9.013, p < 0.01

strategic planning process. Eco-disbelievers 3.120 1.054

Eco-believers 4.019 0.860

Our quality is also measured in terms of the Eco-hampered 3.543 1.137 F = 5.531, p < 0.01

environmental impact of our products and processes. Eco-disbelievers 3.080 0.997

Eco-believers 3.852 0.989

Where possible, we link environmental goals with Eco-hampered 3.787 0.931 F = 3.325, p < 0.05

our other corporate goals. Eco-disbelievers 3.520 1.005

Eco-believers 4.040 0.901

We develop new products and processes that Eco-hampered 3.830 1.007 F = 5.555, p < 0.01

minimize any negative environmental impact. Eco-disbelievers 3.520 1.005

Eco-believers 4.179 0.849

Environmental protection is the driving force behind Eco-hampered 3.660 1.006 F = 6.017, p < 0.01

our strategies. Eco-disbelievers 3.160 1.028

Eco-believers 3.910 0.897

Environmental issues are always considered when Eco-hampered 3.745 0.920 F = 7.671, p < 0.01

we develop new products. Eco-disbelievers 3.440 1.003

Eco-believers 4.188 0.896

Note: Scale: 1 = not at all true, to 5 = completely true. Source: authors

Tab. 4: One-Way ANOVA for Marketing Environmental Strategies

Statement Cluster Mean Std. dev. One-way ANOVA

Our ads emphasize the environmental aspects Eco-hampered 3.085 1.332 F = 5.836, p < 0.01

of our products and services. Eco-disbelievers 2.600 1.041

Eco-believers 3.463 1.048

Our marketing strategy is strongly influenced Eco-hampered 2.979 1.073 F = 5.012, p < 0.01

by environmental problems. Eco-disbelievers 2.710 1.089

Eco-believers 3.386 0.994

Our product-market decisions are always influenced Eco-hampered 2.957 0.833 F = 12.393, p < 0.001

by environmental concerns. Eco-disbelievers 2.550 0.913

Eco-believers 3.466 0.880

Our marketing activities emphasize a concern Eco-hampered 3.234 1.088 F = 6.294, p < 0.01

for environmental protection. Eco-disbelievers 2.720 1.061

Eco-believers 3.565 1.047

We adapt packaging so as to reduce the negative Eco-hampered 3.723 0.902 F = 4.316, p < 0.01

environmental impact. Eco-disbelievers 3.400 0.957

Eco-believers 3.963 0.808

Note: Scale: 1 = not at all true, to 5 = completely true. Source: authors
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3.3 Customers’ Ecological
Activeness/Deterrents and
Motives for Environmental
Strategies

Exploratory factor analysis was used for items
related to the motives of environmental
strategies [11]. By using an Oblimin rotation
with a Kaiser Normalization four factors were
extracted. One variable that correlated highly
with more than one factor was excluded from
further analysis. The obtained factors can be
interpreted consistently with Banerjee et al. [11]
as: (1) expected competitive advantage (explai-
ning 33.1 % of the variance); (2) regulation
(11.9 % of the variance); (3) top management
commitment (7.0 % of the variance); and (4)
public concern (5.0 % of the variance,
a negatively oriented factor). In total, the four
factors capture 57.0 % of the variance of
motives for environmental strategies.

A comparison among the three clusters of
companies shows some similarities and
differences in the motives for environmental
strategies (see Table 5 for ANOVA scores on
motive factors). First, eco-believers are above-
average on expected competitive advantage
and top management commitment motives.
Second, eco-disbelievers are below-average on
both expected competitive advantage and top
management commitment motives, however
above-average on the public concern motive.
Since this factor is negatively oriented, this
means that eco-disbelievers also do not find
a strong motive in public concern. Finally, eco-
hampered companies are between the other
two groups. Although differences on regulation
as a motive for environmental strategies are not
significant, eco-hampered companies tend to
have above-average values in this dimension
of motives.

Tab. 5: One-Way ANOVA for Motives of Environmental Strategies

Motive Cluster Mean* Std.dev.* One-way ANOVA

Expected competitive advantage Eco-hampered -0.242 0.844 F = 14.650, p < 0.001

Eco-disbelievers -0.636 0.988

Eco-believers 0.334 0.831

Regulation Eco-hampered 0.188 0.865 F = 1.664, p = 0.190

Eco-disbelievers 0.021 1.100

Eco-believers -0.113 0.847

Top management commitment Eco-hampered -0.189 0.938 F = 4.000, p < 0.05

Eco-disbelievers -0.301 0.901

Eco-believers 0.200 0.964

Public concern Eco-hampered 0.247 0.746 F = 22.292, p < 0.001

Eco-disbelievers 0.779 1.139

Eco-believers -0.381 0.734

Note: * Factor scores for specific motives. Source: authors

3.4 Customers’ Ecological
Activeness/Deterrents and
Results of Environmental
Strategies

The three clusters of companies according to
perceptions of their customers’ environmental
activeness and deterrents also differ in the
results of their environmental strategies (see
Table 6 for ANOVA results). Although they do
not differ significantly in their belief that based

on their hard-to-imitate environmental strate-
gies they achieve long-term benefits nor do they
differ in their claim that their past investments in
environmental protection were worthwhile,
there are some interesting differences in other
variables that capture company performance
as a result of environmental strategies. Eco-
believers more significantly than either eco-
disbelievers or eco-hampered companies claim
to have an advantage over competitors due to
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their environmental strategies (Bonferroni
mean difference test, p<0.01). In addition, eco-
believers more than eco-disbelievers claim that
they effectively compete in the market due to
their environmental strategies. For eco-
hampered companies, implementation of their
environmental strategy is not of major impor-
tance, which is significantly different to eco-
believers. Finally, eco-believers more than eco-

disbelievers claim to have achieved a high level
of profits due to their environmental strategies
(Bonferroni mean difference test, p<0.01).
Based on the above differences among the
analyzed groups we can conclude that eco-
believers perform significantly better than eco-
disbelievers, while the results for eco-
hampered companies are more mixed and
differ among the analyzed variables.

Tab. 6: One-Way ANOVA for Results of Environmental Strategies

Statement Cluster Mean Std. dev. One-way ANOVA

Broadly speaking, we have an advantage over Eco-hampered 2.596 1.014 F = 6.463, p < 0.01

competitors because of our environmental strategies. Eco-disbelievers 2.430 1.189

Eco-believers 3.145 1.042

Because of our environmental strategies Eco-hampered 2.872 1.035 F = 7.265, p < 0.01

we effectively compete in the market. Eco-disbelievers 2.380 1.073

Eco-believers 3.247 1.007

Implementation of our environmental strategy Eco-hampered 2.830 0.985 F = 4.980, p < 0.01

is not of major importance for us. (R) Eco-disbelievers 2.780 1.118

Eco-believers 2.296 0.993

We achieve long-term benefits with our environmental Eco-hampered 2.617 1.033 F = 2.688, p = 0.07

strategy that competitors cannot imitate. Eco-disbelievers 2.270 0.984

Eco-believers 2.815 1.062

Due to our environmental strategy we have achieved Eco-hampered 2.149 0.884 F = 3.105, p < 0.05

a high level of profits. Eco-disbelievers 1.880 0.726

Eco-believers 2.377 0.967

Our past investments in environmental protection Eco-hampered 2.596 1.035 F = 2.189, p = 0.11

were worthwhile. Eco-disbelievers 2.560 0.919

Eco-believers 2.910 0.942

Note: Scale: 1 = not at all true, to 5 = completely true. Source: Authors. 

Discussion and Conclusion

Summary of the Results
The purpose of our study was to identify
diverse groupings of companies based on their
customers’ perceptions and to investigate
differences among different company types in
their environmental strategies, motives and results.
The results reveal three groups of companies, i.e.
eco-hampered companies, eco-disbelievers
and eco-believers. Eco-hampered companies
perceive average customer environmental
activeness and high customer environmental

deterrents, eco-disbelievers perceive low customer
environmental activeness and average
customer environmental deterrents, while eco-
believers perceive high customer environmental
activeness and low customer environmental
deterrents. As the differences in companies’
perceptions of customers’ environmental
activeness and deterrents were statistically
significant the results indicate that there are
distinct managerial perceptions of customers’
environmental characteristics.

The results also suggest there are significant
differences in environmental strategies and
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their motives and results among the three
clusters of companies. In relation to the
implementation of strategies, eco-believers
implement corporate and marketing environ-
mental strategies more than eco-disbelievers,
while eco-hampered companies seem to lie
somewhere between eco-believers and eco-
disbelievers. As for the motives for environ-
mental strategies, the differences were
statistically significant for all motives except
regulation. Eco-believers see strong motives in
an expected competitive advantage and top
management commitment; eco-disbelievers
see weak motives in an expected competitive
advantage, top management commitment and
public concern, while eco-hampered companies
are again between the other two groups. Finally,
with regard to the results of environmental
strategies, eco-believers perform significantly
better than eco-disbelievers, while the results
for eco-hampered companies are more mixed.

Contributions to Scholarship
The paper contributes to scholarship in the field
of environmental strategies in several ways.
First, our study is unique in its focus on the role
of managerial perceptions of customers’
environmental activeness and deterrents. By
drawing on the relevant literature and our own
empirical data we demonstrate the importance
of managerial perceptions of customers in
relation to environmental decision-making.
Second, we examined the two distinct factors,
i.e. customers’ environmental activeness and
deterrents, underlying the variables which
describe managerial perceptions of customer
environmentalism. The results suggest that the
level to which customers demand their
suppliers to be environmentally protective may
not just depend on customers’ ecological
activeness but also on the barriers customers
can encounter if their suppliers are more
environmentally friendly than the customers
would prefer them to be. In other words, in
managerial perceptions, customers may not
welcome suppliers’ environmental strategies
either because they lack engagement with
environmental issues or because they face
barriers to their environmental behavior that are
too high (e.g. lower quality, higher prices etc.).

Third, based on the clustering analysis we
were able to propose a new typology of
companies based on managerial perceptions of

customers’ ecological activeness and deterrents.
The typology offers three clusters of companies,
i.e. eco-hampered companies, eco-disbelievers
and eco-believers, which is a completely new
approach to classifying companies in the
literature on environmental management and
marketing. Fourth, the typology of companies
was further externally validated by analyzing
differences among the three clusters of
companies in terms of environmental strategies
they implement as well as the motives for and
the results of these strategies. Our data
indicates that the eco-believers’ perceptions of
customers (i.e. high on ecological activeness
and moderate on ecological deterrents)
distinguish them from eco-disbelievers in terms
of their environmental strategy as well as their
motives and results of environmental
strategies. It is also worth mentioning here that
our analysis of environmental strategies did not
only focus on the general strategic activities of
companies (as was the case in the majority of
past studies) but was systematically conducted
on two hierarchical levels so as to separately
address corporate environmental strategy and
functional marketing environmental strategy.

Finally, the proposed typology of compa-
nies was additionally externally validated by
also analyzing the differences among the three
clusters of companies in terms of key compa-
nies’ characteristics such as the principal
markets they serve, their size, their impact on
the environment, and their industry. While no
statistically significant differences were found
for the effect of size and the industry, the
clusters of companies differed significantly in
the principal markets they serve and their
medium/high impact on the environment. This
finding points to a possible conclusion that the
percentage share of ecologically active
business customers in the total number of
business customers is greater than the share of
ecologically active end consumers in the total
number of end consumers. The reasons behind
this may be that business customers are more
environmentally active due to, for example, the
requirements of ecological standards, or that
managers in B2B and B2C contexts differ in the
accurateness of their perceptions of customers.
With regard to the differences among the three
clusters in their impact on the environment, the
results show that eco-believers can more
frequently be found in the group with a medium
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impact on the environment. The reason for this
may be that in industries with a medium
environmental impact customers have more
flexibility to choose their suppliers based on
their environmental proactivity than in those
industries with a high environmental impact.

Applied Implications
Our study was not intended to only contribute to
the development of theory on environmental
strategies but also to provide some kind of
learning material for professionals responsible
for environmental strategy development in
(manufacturing) companies. Above all, the
“learning material” can be found in linking the
development of environmental strategies to the
typology of companies based on their customers’
eco-characteristics. Managers and marketers
should therefore carefully analyze their
customers’ environmental activeness and
deterrents before developing environmental
strategies on any hierarchical level in the
company. This will enable them to systema-
tically find out how environmentally active their
customers are and whether the customers see
any major deterrents to their ecological
engagement. Such an analysis should enable
them to better understand the motives that
(should) drive their environmental strategies,
which is important because, as pointed out by
Hitt et al. [33], the correct understanding of the
motives behind any strategy is critically
important for successful strategy development.
In other words, our study should hopefully lead
to an improved understanding of the types of
customers’ eco-characteristics and how these
characteristics affect the development of
(manufacturing) companies’ environmental
strategies.

In addition, by demonstrating the importance
of managerial perceptions of customers our
study highlights the need for companies to
systematically survey not only actual customer
activeness and deterrents, but also the
subsequent perceptions of customers held by
managers, suppliers and competitors. Inaccurate
perceptions will likely impact the motives for
environmental strategies, environmental strategies
themselves, and finally also company perfor-
mance. Given the importance of managerial
perceptions of customers our findings also bear
public policy implications. Namely, policies aimed
at encouraging corporate environmentalism

need to acknowledge the central role of
customers and managerial perceptions of
customers in corporate environmentalism. The
encouragement of customers’ ecological
activeness and the mitigation of ecological
deterrents will increase the corporate motives
for environmentalism and lead toward more
proactive environmental strategies. Further, by
stimulating syndicated research of customers’
ecological activeness and deterrents policy-
makers can ensure that the opportunities
offered by ecologically active customers will be
detected by companies and that any customer
deterrents will be promptly responded to.

Finally, our data indicate that the segment
of eco-believers is not a small niche but
a dominant segment. Companies need to take
into account that their competitors are likely to
not only engage in environmental initiatives but
also to be proactive in their environmental
efforts. For the majority of companies included
in our study the perception of environmentalism
as an opportunity for building a competitive
advantage and improving company perfor-
mance seems to be the norm rather than an
exception. The majority of companies therefore
believe that customers are environmentally
active and that they do not perceive the
companies’ environmental initiatives as a major
problem, which should be a warning signal to
those managers who still believe that only
a small minority of customers are concerned
about the eco-characteristics of the products
they buy.
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Abstract

ENVIRONMENTAL STRATEGY: A TYPOLOGY OF COMPANIES BASED ON
MANAGERIAL PERCEPTIONS OF CUSTOMERS’ ENVIRONMENTAL
ACTIVENESS AND DETERRENTS
Vesna Îabkar, TomaÏ âater, Domen Bajde, Barbara âater

When discussing environmental strategies, previous studies almost completely neglected the
importance of companies’ perceptions of their customers’ eco-characteristics. This study aims to
address this gap, first, by proposing a typology of companies based on their perceptions of
customers’ environmental activeness and deterrents and, second, by analyzing the differences
among the obtained groups of companies in their environmental strategies and the motives for and
results of these strategies. The paper covers a conceptual background of environmental strategies,
the motives for and results of these strategies, and managerial perceptions of customers’
environmental activeness and deterrents. The study included all manufacturing companies with
more than 50 employees from a business directory in Slovenia. It was administered via mail to 434
CEOs, out of which 153 returned the questionnaires (a 35.3 % response rate). The sample is
representative of a population of medium sized and large manufacturing companies from 22
different manufacturing industries, including practically all large polluters in the country. Factor
analysis was used for the data reduction/summarization and cluster analysis was performed to
identify company segments according to their perceptions of customers’ environmental activeness
and deterrents. The typology of companies based on managerial perceptions of customers’
environmental activeness and deterrents is proposed, and the differences among the obtained
clusters in their environmental strategies, motives and results are analyzed. The findings show that
three clusters of companies exist, namely eco-believers, eco-disbelievers and eco-hampered
companies. These clusters significantly differ in their perceptions of customers’ eco-characteristics
as well as in their corporate and marketing environmental strategies and the motives and results
of these strategies.

Key Words: typology of companies, customers, environment, activeness, deterrents, strategy.

JEL Classification: M10, M31, Q56.
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Introduction

In conditions of globalization it is also important
to take into consideration to which extent the
subsidiaries and the transnational corporation
in general are capable of increasing the value
under existing parameters (organizational
structure, production capacity, quality of the
manufactured product), i.e. what internal and
external factors mainly influence the forming of
the market value of the whole holding structure.

The paper looks into the interconnection
between organizational innovations, created
within the cost management sphere, and the
general competitive strategy on the example of
Hartmann – Rico, a.s. (Brno, the Czech
Republic), a subsidiary of the transnational
concern Paul Hartmann AG (Heidenheim,
Germany). This provides an opportunity to
demonstrate the practical value of cost
management during implementation of certain
approaches of the Lean Production Concept
/LPC/, i.e. the concept well-known in the world
economy as the Toyota Production System –
the TPS. [15], [18]

1. The Structure of Forming the
Cost-Cutting Strategy during
Transition of an Enterprise to
Innovative Managerial Techniques

The cost-cutting strategy at an enterprise by
means of the LPC, based on the method of
functional decomposition, is formed by the
structure demonstrated on Figure 1. The
philosophy of the suggested method lies in
extracting a few basic elements from the
chosen functional strategies on the basis of
decomposing the general competitive strategy
of the enterprise. Using these basic elements, it

is possible to devise a strategy that focuses
activities of a certain group of employees on
achieving specific goals within realizing the
formed strategy. An important task is to choose
and create a mechanism for realizing the focus
strategy. In the structure under review (Fig. 1)
the LPC serves as a core for the mechanism of
realizing the cost-cutting strategy. [1], [19]

The practical importance of the LPC
pointed out Jáã and Sedláfi in [5], in which „the
following economic benefits are expected:
� Lead Time reduction by 50 %.
� Increase in work productivity by 30 %.
� Optimisation of TPM (Total Productive

Maintenance) and SMED (Single Minute
Exchange of the Die) with the objective of
reduction of the change-over time by 100 %.

� Simplification in process management,
especially shop floor management.

� Synchronisation of the sub/processes and
decrease in administrativ burden (including
the need of „fire fighting“).

� Improvement of working systems, including
ergonomic workplace“.
Using the principle of management by target

costs and determination of the executives to
eliminate wasting will enable the enterprise to
take a lead in cutting costs of goods on the
competitive market. The production system,
based on the LPC, focuses on total waste
elimination.

Having defined the Implementation of the
LPC as its basic element of its functional
strategy, each company must start to deal with
the problem of identification wasting in its
production. Typically most of the wasting lies
outside the attention zone of the personnel,
because the wasting has become an essential
part of the routine [20]. These “invisible” losses

PRINCIPLES OF CREATING A COST-CUTTING
STRATEGY AT AN ENTERPRISE BY MEANS
OF THE LEAN PRODUCTION CONCEPT
Ivan Jáã, Josef Sedláfi, Andrey Alexandrovich Zaytsev, 
Alexander Vladimirovich Zaytsev
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become the factor limiting growth of the market
value of the company and reducing
effectiveness of realization of its competitive
strategy.

The two types of activities can be found in
every process, as shown in Fig.2
� Waste – the needless movement that must

be eliminated immediately.
� Value Adding Work – two types are non-

value-added and value-added work.

The main principles of the LPC are [19]:
� maximizing the value of the product for the

customer in each and every production
process. It means that “producing unneeded
goods or providing wrong services in a right
way means wasting”;

� defining and recognizing the stream of
adding value to the product by all participants
of the process (from a manufacturer of raw
materials to a consumer) on the basis of

Fig. 1: 
The Structure of Forming the Cost-Cutting Strategy at the Enterprise by Means 
of the Lean Production Concept

Source: own
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analyzing existing processes and detecting
sources of wasting by means of “photographs”
of the real situation at the enterprise;

� creating the flow (a continuous movement
of the product) along technological proces-
ses (shifting from the batch work to a
continuous flow), i.e. a consecutive advance
of the product without stops and inventories,
as illustrated in Chapter 2. Operations that
add value are identified and those that do not
contribute to the value creation are eliminated;

� “pulling” the product by the client, meaning
an ability of the manufacturer to design and
produce goods that the consumer really
needs in the “customer tact time”;

� improving production organization for all
parties interested, suggesting more precise
definition of the value, increasing the speed
of the flow (decreasing technological and
production cycles).
Enterprise Hartmann – Rico, a.s. (Brno, the

Czech Republic), as a part of the German

Fig. 2: “Value Adding Is As Big As a Stone in the Plum”, Taiichi Ohno

Source: own

Fig. 3: 
Dynamics of Performance Indicators of Hartmann – Rico, a.s. (Brno, the Czech 
Republic). From 2008 – Implementation of the Lean Production Concept

Source: own
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transnational concern Paul Hartmann AG, has
been successfully realizing the cost-cutting
program by implementing the LPC since 2008.
Designed on the basis of this concept, the
production costs-cutting strategy at this enterprise
is a practical example of forming and realizing the
focus strategy by means of the above-mentioned
approach. Subsidiary Hartmann – Rico, a.s., the
leading manufacturer and distributor of medical
and hygienic products in the Czech Republic,
continuously improves the LPC. The policy of
sustainable improvement enabled the enterprise
to achieve significant growth of annual product
output per employee from 2008 through 2012,
which is illustrated in Fig. 3.

The trend line “Set per worker” shows the
two different strategies of the company. The
growth of productivity between 2002 and 2007
was facilitated mainly by modernization of
technological processes connected with high-
cost investments bringing only moderate
growth of the observed indicator. Since 2008
the company has started implementing the

LPC, often connected with a low-cost smart
investments and turning out into the high
growth of performance.

2. Mechanism for Creating the Value
for the Customer and Managing
Continuous Flow along the
Process Steps

Familiarizing itself with application of the lean
production concept within its own production,
the management of the company selects a
method that would be the most appropriate,
taking into consideration the nature of the
company. Typically the set of lean techniques
such as 5S, Kanban, 5Why or SMED (Single
Minute Exchange of the Die) are of the first
choice. As illustrated in Fig. 4, these cost-
cutting initiatives are carried out locally in single
shop cells in order to improve partial
malfunctions in the process. Such malfunctions
may be a bottleneck in the production,
overproduction, high scrap volume, waiting,
rework, backorder situation, etc.

Fig. 4: Local Application of Lean Techniques within the Company

Source: own

This rather intuitive problem-solving
approach serves to satisfy the immediate and
urgent cost-cutting needs and the most
apparent wasting is eliminated first. However,
these initiatives are mostly isolated victories

over muda which fail to improve the whole and
do not last long.

Looking for robust and sustainable
solutions, the management must instead turn to
integration approaches analyzing the whole
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process chain. Taking a value stream
perspective means working on the big picture,
not just individual processes; and improving the
whole, not just optimizing the parts.

Value Stream Mapping /VSM/ is a strategic
change management tool putting lean manufac-
turing techniques together with process
engineering [13].

Value stream mapping is a pencil and
paper tool that helps you to see and understand
your door-to-door flow of material and

information as a product makes its way through
the value stream. In this the VSM helps you to
see more than waste; it helps you to see the
sources of waste in your value stream. Such an
approach reports to yield even double-digit
increases of the indicators in view, as illustrated
in Fig. 3.

A practical example of mapping the value
stream within a shop floor is given in Fig. 5
putting the stress on the door-to-door view of
the process chain.

Fig. 5: 
Value-Creating Elements of the Functional Strategy of an Enterprise are 
Connected along the Process Chain

Source: own

A practical example of the VSM carried out
at Hartmann-Rico, a.s. is drawn in Fig. 6.

The first thing when starting to draw a
Current State Map is to pick up the product
family; so the map does not comprise
everything that goes through the shop floor. The
product or product family should be “typical” one
(the runner) and it should be produced on the
day, the VSM plans to be carried out. VSM

means walking and drawing in pencil all the
process steps (material and information) for one
product family from door to door yourself.

In this case the Current State Map for the
Drape No. 463945 was chosen. The customer
tact time, cycle time, change over time, idle
time and number of employees is scrutinized at
each process step, as shown in Tab. 1. By
means of simple icons the flow of the material

Tab. 1: 
Example of the Door-to-Door Data Gathering as a Source for Process 
Description Entering the Current State VSM 

Process Number of Cycle Time Change-over Inventory / Lead Time
Step Operators (CT) Time / WIP  (LT)

(CIO) (pcs/day)

Laminating 2 1 sec. 20 - 120 min. 2 reels 0.25 days

Drying 2 1 sec. 120 min. 18 reels 2.5 days

FM Folding 1 3 sec. 120 min. 1 reel 0 days

Source: own
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and information in the process chain is
illustrated. This approach puts forward the total
“speed” of the product (lead time) within the
process rather than the individual efficiency of
the particular machine.

As a result of this value stream mapping, it
has been identified that the drape No. 463945
was actively processed only 26 seconds; out of
total 4.8 days spent in the whole process
stream.

Fig. 6: Current State Map for the Drape No. 463945 at Hartmann-Rico, a.s. 

Note: Not intended to be read; to be viewed as the flow of material and information. Source: own

But the current state without the future state
is not much use.

The Future-State Map is most important.
Future-state ideas will come up as the current-
state is drawn. Each particular process step is
reconsidered with respect to wasting. Process
steps which do not add value the customer’s
needs are modified or eliminated. It shows the
ideal process with no constraints in the
business, as shown in Fig. 7. It typically
comprises period of 5–10 years ahead. Within
this all bottlenecks, issues and “root causes”
must be eliminated. These items are marked on
the Future-State Map with the kaizen lightning
burst icons. Thus a new “road map” of the
process is drawn pointing out future activities of
the enterprise to be implemented.

The prime objective of the VSM is to
shorten the lead time and to enhance the flow

along the process chain by reducing wasting.
The result between the Current and Future
process chain is given in Tab. 2.

The Future State map in Fig. 7 resulted in
total CT = 22 seconds and the total LT = 1.14
days spent by the drape in the plant, which
implies the dramatic reduction of the Lead time.
The total LT was cut by 3.7 days, even when
the CT could not be substantially shortened
compared to the initial value.

Although the LPC presented in this paper
by means of the Value Stream Mapping leads
mostly to the substantial reduction of Lead
Time by eliminating or combining single
process steps (or combining machines), the
application risk regarding OEE (Overal
Equipment Efficiency) is to be also considered.
For example, even with a 95% OEE for each of
machines the OEE of 7 linked machines is 
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0.95 x 7 = 70 %. And 7 machines with 85%
OEE each, have a line OEE of 0.85 x 7 = 32 %.
As Taichi Ohno [16] says: „If you do it only half
way, it can actually make things worse. If you are
going to do TPS (LEAN) you must do it all the way.”

Nevertheless, the positive aspects of the
LPC discussed in the paper such as the shorter
LT of the final product that implies also shorter
LT for all existing components in use, reduction
of the stock of the Work in Process (WIP), the
increase of flexibility of the company and finally
less need of the working capital, prevail and are

generally accepted as a contribution to the
innovative management system. [21], [24]

Conclusion. Practical Significance 
of the Approach to Formation and
Realization of the Cost-Cutting
Strategy at the Enterprise by the
Lean Production Concept.

In order to increase production efficiency the
management of enterprise Hartmann – Rico,
a.s. has formed changes to the competitive

Fig. 7: Future State Map as a Road Map of Future Activities 

Note: Not intended to be read; to be viewed as the flow of material and information. Source: own

Tab. 2: 
The Imperative of VSM: Enhace Flow by Eliminating – Combining – Cutting of 
Waste

Process Step

Current CT in 
1 1 0 3 0 9 6 6 26 4.8 days

Map sec.

Future CT in –

Map sec.
1 eliminated 0 eliminated eliminated 9 6 6 22 1.14 days

Source: own
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strategy on the basis of the structure we have
suggested in Figure 1. During formation of the
changes to the competitive structure diagnostics
of all functional strategies was carried out,
efficiency in use of tangible, financial, intellec-
tual and other types of resources was analyzed.
This provided an opportunity to determine the
market capacity, evaluate strengths and weaknes-
ses, and also potential threats and future
advantages of the enterprise in the competition.

On the basis of the functional decompo-
sition method and the results of the diagnostics
a cost-cutting strategy has been formed at the
enterprise via implementation of the LPC. This
strategy encompasses elements of the
organizational structure of the enterprise,
entwining all parts of the management system,
business processes and specific technological
operations. The aim of realizing the strategy is
eliminating negative influence of wasting and
increasing the value of innovative products.

Considering a specific practical example, it
is possible to formulate a local objective of
realizing the LPC for a single stage of the
technological process. For instance, at
Hartmann – Rico, a.s. this objective included:
� analysis of processes on the laminating

line, drying unit, folding line, assembly line,
packaging line and sterilization unit;

� identification of “root causes” on the basis
of value stream mapping, i.e. processes or
production stages where wasting occurs;

� analysis of root causes (reasons) for
wasting;

� analysis of processes of transporting raw
materials and finished goods;

� analysis of information flow throughout the
process (supplier to customer).
Within realization of the cost-cutting strategy

at the enterprise a set of recommendations was
formulated, advising the use of equipment with
flexible readjustment. This equipment was also
recommended for use on various stages of the
production process. For example, installation of
hot melt lamination system and integrating
folding unit for the table cover drape prior to set
assembly reduced the wasting of 3.7 days
within the overall lead time.

Implementation of the organizational
innovations that we have formulated lead to the
improvements in the material and information
flows within the Lean Production Concept at the
enterprise. Particularly, these suggestions were

connected with developing measures for
reducing time wasting at the packing lines,
rational use of production personnel of the
enterprise and organizing more ergonomic
production layouts for the service staff to
decrease time wasting during maintenance.
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Abstract

PRINCIPLES OF CREATING A COST-CUTTING STRATEGY AT AN
ENTERPRISE BY MEANS OF THE LEAN PRODUCTION CONCEPT
Ivan Jáã, Josef Sedláfi, Andrey Alexandrovich Zaytsev, 
Alexander Vladimirovich Zaytsev

The article analyzes the interconnection between innovations and the general competitive strategy
of a transnational concern. Looking for robust and sustainable solutions, the management turns to
integration approaches analyzing the whole process chain. Basic elements from the functional
strategy of an enterprise are selected in order to enhance the value creating processes.

A structure for forming the cost-cutting strategy by means of the Lean Production is suggested.
The necessity for using Value Stream Mapping as a strategy execution tool is demonstrated.

Within the Value Stream Design each particular process step is reconsidered with respect to
wasting in order to shorten the lead time and to enhance the flow along the process chain.

Process steps which do not add value the customer’s needs are modified or eliminated. A new
“road map” of the process is drawn pointing out future activities of the enterprise to be
implemented.

Practical significance of the devised approach to forming and realizing the cost-cutting strategy
is indicated.

During realization of the cost-cutting strategy at the enterprise a set of recommendations was
formulated, advising the use of equipment with flexible readjustment. This equipment was also
recommended for use on various stages of the production process. For example, installation of
multipurpose hotmelt lamination device and integrating folding unit for the table cover drape prior
to set assembly reduced the wasting by 3.7 days within the overall process time.

Implementation of the organizational innovations that we have formulated lead to the
improvements in the material and information flows within the Lean Production Concept at the
enterprise. Particularly, these suggestions were connected with developing measures for reducing
time wasting at the packing lines, rational use of production personnel of the enterprise, organizing
more ergonomic production layouts for the service staff to decrease time wasting during
maintenance.

Key Words: competitive strategy, cost-cutting strategy, cost management, innovative
managerial techniques, lean production, value stream mapping.

JEL Classification: O32, L23, D24.
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Introduction

The concept of sustainability started to be used
in the early 70's, especially in connection with
the recognition that any uncontrolled growth
(population, production, consumption, pollution,
etc.) is unsustainable in an environment of
limited resources. The sustainability of any
organisation means its capacity to fulfil its
mission in the most effective way. Long-term
sustainability therefore fulfils the mission in the
longest time horizon. In other words, sustaina-
bility of a non-governmental organisation
means that it operates continuously as long as
possible in its marketplace. Long-term sustaina-
bility also means not to exceed the limits of
ecological, social and economic stability of the
environment [4], [10].

The concept of sustainability is often
unclear and confusing. It has many definitions
and forms: environmental, economic, social
and political. For NGOs it is mostly connected
with economic issues, especially with their
funding. The refusal of donors to provide
administrative support makes it difficult for
NGOs to create a strategy when they have to
focus on multisourcing in order to cover their
overhead costs. Donations are given for
a certain purpose and it is strictly controlled by
donors. Overhead can be covered usually up to
10 % of the donation. Such earmarking from
donors is one problem, another one occurs with
the time availability of the donation that has to
be used within one year. In some cases, the
donation is given to be spent in three years. Yet
it is a short period for building a long-term
strategy, especially when the donation has to
be used for the project and purpose it was
meant to be. Short-time and purpose determined

donations, project-based activities, multi-
sourcing are some of the factors that influence
the sustainability of NGOs [1], [13]. These
authors and many international NGOs, e.g.
Nesst, World movement for democracy, The
International Forum of NGO Platforms etc.,
analyse the mentioned factors and spread the
awareness about importance of sustainability
building from both theoretical and practical
point of view. But building the sustainability of
the NGOs has many dimensions, not only the
funding issues and includes both internal
factors – growth and capacity of the
organisation and the readiness to seize the
opportunities – as well as the external factors –
securing resources and support from external
and legislative environment. [1] Due to the
limited scope of the paper we will focus mainly
on the internal factors.

The presented article reviews the current
state of sustainability of Slovak NGOs based on
our own research output and on those of the
USAID. We use their NGO Sustainability Index
for the Slovak Republic and confront its output with
the actual evaluation of the sustainability shown
in the results of research conducted in the
dissertation thesis "Self-financing and sustaina-
bility strategy of a non-profit organisation."

1. Goal, Material and Methodology
The goal of the presented paper is to evaluate
the current state of the sustainability of non-
governmental organisations in Slovakia and
propose the internal factor-based solutions to
enhance their sustainability.

The material consists of primary and
secondary information on NGOs and the
factors determining their sustainability. As
secondary data we use the "NGO Sustainability

SUSTAINABILITY STRATEGY OF 
NON-GOVERNMENT ORGANISATIONS IN
SLOVAKIA
Mária SvidroÀová
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Index” (Index) compiled annually by U.S.
Agency for International Development (USAID)
which explores NGOs in Central and Eastern
Europe and Eurasia.

Primary data were obtained from research
at NGOs by means of a structured question-
naire. Based on the analysis of the Index and
the results of research at NGOs we created
a questionnaire to objectively evaluate the
sustainability of Index related areas with the aim
of identifying key areas for further develop-
ment. With the Delphi method we addressed
a group of experts on the non-profit sector and

NGOs. Subsequently we compared the Slovak
NGOs sustainability rating from three sources:
USAID rating, evaluation of NGOs by themsel-
ves and evaluation by the expert group. This
allows us to focus on key or critical areas that
should be enhanced in order to strengthen the
sustainability of NGOs. Based on the outcome
we formulate proposals for theory and practice.

We approached 670 Slovak NGOs with the
questionnaire, 182 respondents completed the
questionnaire with information applicable to our
research purposes in the structure as follows
(Tab. 1):

Tab. 1: Sample Size

Legal form Absolute number Relative number

Civic association 152 83.52 %

Foundations 6 3.30 %

Non-investment fund 3 1.65 %

Public benefit organisations 17 9.34 %

Others 4 2.20 %

Total 182 100.00 %

Source: own research

The sample in the presented structure
reflects the current state of the structure of
NGOs in Slovakia, where civic associations
constitute the largest group of NGOs.
Appropriate structure and scope of the sample
were confirmed by statistical significance of the
results of a Chi-quadrate test, therefore we can
generalise the results of our research for all
NGOs in Slovakia.

The expert group was made up of experts
from the scientific, public and non-governmen-
tal spheres. As experts from the non-
governmental sector we chose representatives
from so-called umbrella organisations and
significant “players” and agents in this field who
examine the issue from a practical point of
view. We asked experts from all three spheres
to assess the significance of various
determinants that affect the sustainability of
NGOs and assess the state of the six selected
dimensions in Slovakia. The expert group was
created based on citation analysis (the most
cited names in scientific publications) and
purposeful selection (our own decision after
consultation with another expert).

Electronically we asked 40 experts of whom
22 responded to the questionnaire, 4 did not
want to be involved in the research, 3 marked
the option "other" where they stated they did
not consider themselves to be experts in the
field of NGOs. After the first round we
addressed only 33 experts of whom 15
answered. The participation of experts in both
rounds of research and their expertise are
shown in Tab. 2 and Tab. 3.

The experts evaluated the significance of
selected determinants as well as the current
state of Slovak NGOs in terms of sustainability
in accordance with the USAID methodology.
The Index rates on a scale from 1 to 7 the
seven selected dimensions, where 1 means
a very high level of sustainability of a non-
governmental sector, 7 is low or poor level.
According to their scores, countries fall within
three basic stages of development in terms of
NGO sustainability: Sustainability Enhanced,
Sustainability Evolving, and Sustainability
Impeded [15].

Based on the responses in the first round
we evaluated the importance of determinants
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as ordinal variables using median and
variance. We added other determinants stated
by experts in the first round and after 1 month
we sent the questionnaire to the experts again
to confront their opinion with the majority of the
group. Subsequently, experts could modify their
opinions or could argue their original opinion.
After the second round we conducted an
overall evaluation, the changes of opinions
resulted in the changes of values of median
and variance (Appendix 1).

2. Evaluation of Sustainability of
Non-Governmental Organisations
by USAID

The U.S. Agency for International Development
(USAID) annually publishes the "NGO
Sustainability Index" (in 2011 renamed to CSO
– civil society organisation but methodology
and content remain the same, we will use the
term NGO to correspond with the abbreviation
in this article). It is a key analytical tool that
measures the development of the civil sector in
Central and Eastern Europe and Eurasia. The
Index analyses and assigns scores to seven
interrelated dimensions: legal environment,
organisational capacity, financial viability,
advocacy, service provision, infrastructure, and
public image civil of NGOs. According to
several authors [1], [9] the dimension of

advocacy is not a key one in achieving
sustainability. We share this view: advocacy
points out the relevance of the existence of the
non-governmental sector, proves the ability of
NGOs to mobilise, to join together, to defend
the interests of a democratic society and to be
active in the legislative process (which is
indirectly reflected in the evaluation of the
dimension of legal environment). Moreover, the
observed criteria in this dimension were of
a political nature, e.g. whether an NGO works
with the government or any political party,
whether it can lobby, etc. During the pre-
research we encountered reluctance to answer
these politically tuned questions. In order not to
discourage non-governmental organisations
and a group of experts from filling in the
questionnaire, we decided to exclude advocacy
from our research.

The Index is always published
retrospectively for the previous year, i.e.
currently available document is from June 2012
and evaluates the year 2011. In that year, the
sustainability index (overall score) for Slovakia
was 2.7, which ranked Slovakia among the top 5
from 28 countries from Central and Eastern
Europe and Eurasia. In Slovakia, USAID has
implemented sustainability research since 1997
in cooperation with Pontis Foundation. Individual
dimensions and their scores are in Fig. 1.

Tab. 2: Number of Participating Experts in Both Rounds

TOTAL Public sphere
Non-governmental 

Scientific sphere Othersphere

Round 1 22 6 27 % 8 36 % 5 23 % 3 14 %

Round 2 15 4 27 % 5 33 % 5 33 % 1 7 %

Source: own research

Tab. 3: Expertise of Participating Experts

TOTAL Public sphere
Non-governmental 

Scientific spheresphere

Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 Round 1 Round 2

Years of experience 4.5 4.6 5.5 5.,5 5.2 5.5 4.4 3.9

Number of expert publications 6 7.2 4 6.6 7 8.6 9 7.7

Source: own research

Criteria of expertise
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We briefly outline what factors are
observed in the dimensions and state the
numerical evaluation by USAID; the verbal
description for 2011 as well as previous years
can be found in the evaluation report for
USAID.

The legal environment should support the
needs of the non-governmental sector, allow
entry of new organisations, prevent political
interference of organisations, enact the condi-
tions under which the organisation can carry out
fundraising and business activities to ensure
revenue and enhance their stability. Among the
monitored factors are: level of difficulty of
registering new organisations, laws governing
the operation of organisations, taxation of
NGOs, their access to information, etc. The
index score for the Slovak legal environment in
2011 reached 2.8; it has remained unchanged
since 2009.

The organisational capacity of NGOs is
reflected in the transparent governance, respon-
sible management and essential organisational
skills. Factors that affect the score of this
dimension are: defined mission and vision of
the organisation, an organisational structure
with clearly defined roles and tasks, the number
of employees, effective use of volunteers,
modern office equipment, use of IT and so on.
The dimension of organisational capacity for
Slovakia in 2011 gained a score of 3, which has
also not changed since 2009.

The financial viability is largely dependent
on the economic level of the country, namely
whether the economy generates enough
philanthropic donations from local sources and
supports self-financing efforts of non-governmental

organisations. Within the internal factors are
important fundraising and experienced financial
management (manager) in the organisation.
Questions to monitor this dimension are
focused on whether organisations are capable
of acquiring a significant share of funding (both
financial and non-financial) from local sources,
whether they have a diversified funding
structure, whether they have a sufficient basis
of constant supporters, whether they use self-
financing to secure an income for
organisations, etc. Financial area has long
been the worst rated one in the Slovak NGOs.
For the year 2011 the score was 3.4, which
means a drop from 2010 when it scored 3.3.

The provision of services should meet
the needs of the market and the priorities and
expectations of clients. Monitored factors are
diversity of provided services, existence of
extra service (beyond basic social needs),
whether the services are charged, whether the
government cooperates with NGOs and
supports the provision of services through
subsidies or contracts, etc. The provision of
services has been rated at 2.5 since 2009.

The infrastructure of the non-govern-
mental sector is important in terms of ensuring
access of NGOs to necessary information and
potential support. It is analysed as to whether
there are any platforms for NGOs or so called
umbrella organisations which allow access to
information, technologies, training and technical
support for NGOs in the country; whether there
are networks for sharing information or creating
common projects; whether there are cases of
successful partnerships (formal and informal)
between NGOs and commercial firms, or

Fig. 1: Sustainability Index for Slovakia in 2011

Source: USAID
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between NGOs and government and or media
to achieve common goals. Slovak infrastructure
of non-governmental sector reached a rating of
2.2 for the year 2011, which is a drop of 0.01
from the previous year.

The public image is important for the
sustainability of any organisation. Understan-
ding and appreciation of the role of the NGO by
government, firms and individuals help to raise
funds from local sources, as well as recruit
members and volunteers from the local
communities. The dimension is evaluated by
asking questions whether the organisation has
a favourable response in the media; whether
the public (general but also at the local level) is
aware of the activities of the organisation and
sees it positively; whether the organisation acts
transparently; whether it behaves ethically and
publishes annual and other reports where it
promotes its activities and so on. In the
dimension of public image of NGOs the index
achieved a score of 2.4, this value has
remained unchanged since 2009.

These scores are averaged to produce an
overall sustainability score. Since 2009 the
overall score of Sustainability Index for
Slovakia is 2.7.

3. Evaluation of Related Dimension
of Sustainability Index by Non-
Governmental Organisations and
by the Expert Group

Rating of sustainability by NGOs themselves is
slightly subjective (NGOs evaluated mostly them-
selves; only in some issues did they evaluate
external factors, such as legal environment). To
get an objective rating of related dimensions of
the Index, we used the Delphi method and
compare all three evaluations as in Tab. 4. This
objectification allows us to say that the results are
very important due to the fact they came from the
practise. As an example we describe the
evaluation of the public image as one of the
examined dimensions. We carried out similar
evaluation in other dimensions of the Index.
Slovak NGOs build their transparency, which is
essential for a long-term sustainability, as follows:

Fig. 2: Tools Used to Build a Positive Public Image

Source: own research

Fig. 2 shows that almost 80 % of NGOs
actively promote its work in the community
where it operates and allows the locals to
engage in the activities of the organisation. It is
followed by the fact that almost 71 % of the
organisations can say about themselves that
they have a positive response from the public.
Evaluation of favourable response in the media

is significantly lower (nearly 44 %) which may
be due to the fact that none of the respondents
publish press releases thus reducing the
opportunity of the media to learn about the
activities of NGOs. Publicity therefore must be
ensured in other ways, e.g. by inviting the
media to attend NGO events, open days, etc.
A source of information for the public and the
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media also provides an annual report (issued
by 59.34 % of respondents). Credibility and
positive public image might be increased if
organisations apply the Code of Ethics: 55.49
% of respondents have a code of ethics or
other rules that build credibility in the
community where they operate. On this basis,
we conclude that the dimension of public image
is on average at a good level (51.47 %) and we
assign a score of 2.6.

NGO evaluation of other dimensions is
shown in Tab. 4. We decided to interpret the
public image because of the startling findings
that none of the respondents use press
releases and because of a significant
difference that emerged in the comparison of all
three evaluations (also in Tab. 4).

To examine the rating of the sustainability
by the expert group we compiled a question-
naire in which the experts at first had to identify
the significance of the selected determinants
according to their impact on the sustainability of
non-governmental organisations, and as the
second, they had to assess the level of the
determinants in Slovakia on a scale from 1 to 5,
where 1 means the most important determinant
and 5 the least important determinant.
Determinants were grouped into six dimen-
sions corresponding to those in the Sustaina-
bility Index (legal environment, organisational
capacity, financial viability, service provision,
infrastructure, public image). Experts also had
the option to propose their own determinant.

Examined determinants are statistically
considered to be ordinal variables (we can
determine the order of their values, but it is not
possible to determine how much the values

differ from each other). Therefore for the
evaluation we used the median, which deter-
mines the center of the data distribution and its
variability was measured by standardised
ordinal variance. The variance in many cases
centres around a value of 0.5 (Appendix 1),
which means medium high variability in the
responses, i.e. answers to some questions
were consistent, the others were inconsistent.
The answers were not homogeneous neither
heterogeneous what actually confirms that the
research is reliable. The outlier results would
undermine its reliability: if the variance would
have been close to 1, it would mean a unifor-
mity of views on the issue, which is unrealistic,
and if they would have been close to 0, this
would be an absolute divergence in the opinion
of experts, which could indicate that the
question was asked incorrectly and the experts
had problems with the answer. The rating of the
level of Slovak NGOs sustainability by the
experts is summarized in Tab. 4. The second
rating of the importance of the determinants is
discussed in the next section on selected
determinants.

The comparison of the Sustainability Index
(USAID) with the results of primary research
(NGOs) and the results obtained using the
Delphi method (expert group) helps us to
identify which areas and determinants need to
be enhanced to strengthen the sustainability
strategy. The comparison of all three ratings is
shown in Tab. 4, bringing an overview of the
stages (Sustainability Enhanced – 1,
Sustainability Evolving – 2, and Sustainability
Impeded – 3) where Slovakia falls based on
ratings by USAID, expert group and NGOs.

Tab. 4: Comparison of Ratings by USAID, Expert Group and NGOs

Dimension Sustainability Index Expert group, NGOs evaluation, 
USAID, 2011 Delphi method, 2011 questionnaire, 2011

score interval score interval score interval

legal environment 2.8 1 3.4 2 2.8 1

organisational capacity 3 2 3 2 2 1

financial viability 3.4 2 3.4 2 3.2 2

service provision 2.5 1 3.6 2 2,9 1

infrastructure 2.3 1 3.2 2 . .

public image 2.4 1 3.8 3 2.6 1

TOTAL 2.7 1 3.4 2 2.7 1

Source: USAID and own research
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The table shows that the rating by experts
is more sceptical than ratings by USAID and by
NGOs. Conformity is only in the case of
financial viability; in all ratings this area falls
within the second interval, which represents the
Sustainability Evolving stage. The biggest
difference (2 levels) is in the public image;
according to USAID and rating by NGOs
Slovakia should be in the second interval, but
according to the expert group it is in the third
interval (Sustainability Impeded). Other
dimensions are a level worse in the evaluation
by experts. The rating based on research at the
NGOs does not cover all areas as we did not
acquire complete response to the questions
dealing with infrastructure and therefore we
excluded it from the further analysis. The table
shows that the ratings by USAID and by NGOs
in our research are in the same intervals. Thus
we can say there is a certain level of conformity
in the monitored dimensions.

For one of major findings we consider the fact
that the dimension of public image is quite critically
evaluated by the expert group. According to the
experts, the public image of non-governmental
organisations and their position is clearly not
favourable. Furthermore, the dimensions of legal
environment, financial viability and service
provision are at a low level per all three ratings. We
therefore present such proposals which are
important for the sustainability of NGOs in
connection with these dimensions.

4. Selected Determinants Affecting
NGO Sustainability and Proposals
for Their Development

The research using the Delphi method brings
not only the expert rating of the current state of
sustainability of Slovak NGOs but, also an
evaluation of the significance of various
determinants in the dimensions. We focused on
those that have been identified as important for
enhancing sustainability, but rated as
underdeveloped in Slovakia (the difference of 2
points between significance and current state,
see Appendix 1 or Tab. 5). These determinants
can be classified into the functional strategies.
According to the group of authors [3] the main
functional strategies are marketing strategy,
personnel (including scheduling and organising
voluntary work) and financial strategy. The
other authors [5], [11] indicate additional
functional strategies that are mainly used in the

profit sector: product (production), innovation,
environment, information, political, legal and so
on. A strategy is always needed to build and
strengthen the sustainability. The process of
strategic management also started in the profit
sector and it differs from the strategic
management of non-governmental or non-profit
sector [8], [14] yet in the conditions of Slovak
republic it can be compared to the strategic
management of small and medium enterprises
[7]. The differences can be seen in the
application-specific instruments and also the
fact that non-profit organizations must be taken
during the decision to deal with more complex
problems NGOs have started applying the
practices of the profit sector to strengthen its
market position of utility services. From the
functional strategies we chose the following as
crucial for the sustainability of NGOs (Fig. 3,
based on research conducted by Delphi method).

We identified five dimensions that are least
developed: financial viability, service provision,
public image and legal environment. We can
assign each dimension into the following
functional strategies from Fig. 3:
� financial viability – financial strategy,
� services provision – product strategy,
� public image – marketing strategy.

These dimensions are considered to be
internal. The fourth important dimension is
organisational capacity that belongs under
personal strategy but this dimension was rated
on a good level therefore we do not propose
solutions in this area.

Based on the analysis of the results of the
primary research we present concrete proposals
for possible solutions to research problems. Due
to the limited scope of the paper we provide
a brief overview of the proposals in Tab. 5 which
would be possible to develop and strengthen
the determinants of sustainability of NGOs.

Proposals for the first three areas are
based on best practices of non-governmental
organisations in the Czech and Slovakia
Republics. These practices have improved
their position on the market of utility services.
We deliberately chose the Slovak and Czech
NGOs that have similar backgrounds (historical
development, similar legislation) and therefore
they are comparable and the best practices can
be used as an example for other NGOs wishing
to enhance their sustainability by focusing on
the development of the determinants from best
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practices. Of course, every NGO must take into
account other factors arising from the
specificities (in particular the organisational
culture which has a strong influence in the
implementation of the best practices). To
achieve success the best practices must be
innovated, only thus NGOs both differentiate
and adopt the best practices for their needs.
The list of best practices is in Appendix 2, from

which it is clear that the most common factors
for enhancing sustainability were mainly
increasing the range of self-financing,
extending the portfolio of activities, as well as
staff training and the involvement of voluntary
work and in some cases establishing
cooperation/partnership with firms.

As for the range of self-financing, it is an
appropriate tool for ensuring financial security,

Fig. 3: Precondition of Sustainability of NGO

Source: own research

Tab. 5:
Overview of Least Developed Determinants and Proposals for Their 
Enhancement

Factor Dimension Determinant Proposal

Financial Level of multisource financing of NGOs Increase the range of self-financing to 
viability increase the sources diversification

Service Charging fees for products and services Use the forms of self-financing: sale of 
provision products and services

Government recognition for service provision lobbying, increase the quality of services 
provided, networking

Public Public awareness about NGOs Organising events (open day, joint events with 
image partners, community, media)

Level of publishing of annual reports and Press releases and reports to increase 
press releases transparency and public awareness

Level of promoting NGOs activities Community involvement into NGOs activities

Media response Media communication

Source: own research
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competitiveness of organisations and a higher
level of independence which means it is
a suitable tool for building sustainability
strategy. More about self-financing as a part of
sustainability strategy can be found in the
works of various authors [2], [6], [12], [13].

Based on the results of the research
conducted using the Delphi method,
suggestions for other determinants that may be
significant in strengthening the sustainability of
NGOs were obtained from the expert group:
� Creating own redistributive structures in the

non-governmental sector - creating support
funds and financial institutions similar to
that offered by pawnbrokers.

� Providing micro-loans from commercial
banks.

� Pro-active mindset of non- governmental
organisations.

� The stability and quality of services.
� Measuring the effectiveness of provided

services.
� The government should recognise also

mutually-beneficial activities of non-
governmental organisations such as utility
services.

� Cooperation with a quality, creative partner
in building the image and publicity.
We agree with the fact that some self-

financing activities may require initial invest-
ment and to raise the required capital can be
challenging. The existence of support funds in
the non-governmental sector or the willingness
of banks to provide micro-loans to non- govern-
mental organisations could help overcome this
problem.

The measurement of effectiveness of the
provided services could bring a strong
argument for the organisation to point out the
justification of their existence and the benefits
of providing these services by NGOs in
comparison to the public sector. It would also
support their transparency.

We also agree with the fact that the
government should appreciate and show some
recognition for organisations that are mutually-
beneficial. In many cases these services are
about “supporting the hobby" of members of
the organisation in maintaining traditions,
creating non-traditional forms of education,
supporting sport and culture, filling the free time
of the members with meaningful activities
(which can be understood as a prevention of

socio-pathological phenomena in society). It is
therefore questionable whether the mutually-
beneficial activities could be seen as publicly-
beneficial services from a wider perspective
when they bring benefits to society as a whole.

In the area of marketing, co-operation with
an expert may be helpful in building the public
image of the NGO and improve communication
outside the organisation. This co-operation is
appropriate in view of the fact that non-
governmental organisations often lack the
financial and organisational capacity to employ
a professional marketer so any expert advice
can be useful.

Conclusion

The output is part of the primary research of the
sustainability strategy of non-governmental
organisations conducted in the dissertation
thesis "Self-financing and sustainability strategy
of a non-profit organisation". Output and
presentation of proposals of strengthening the
sustainability of Slovak NGOs fulfil the goal of
this paper which was to evaluate the current
state of the sustainability of non-governmental
organisations in Slovakia and propose the
internal factor-based solutions to enhance their
sustainability.

We are aware that the sustainability of non-
governmental organisations needs to
undertake a number of steps and measures in
the field of strategic management. In this paper
we identify the current state of sustainability of
Slovak NGOs as well as the dimensions which
given its importance to sustainability were rated
at a low level. Within these critical dimensions
we were looking for determinants that are again
important, but low-rated. To strengthen the
sustainability we have proposed solutions that
focus on the development of these determinants
and enhancement of the dimensions which can
be divided into different functional strategies
(financial, product, marketing strategy).

In short we can summarise that the
diversification of financial sources is one of the
pillars of the financial strategy. The diversifi-
cation can be improved with self-financing that
is considered to be appropriate to achieve
financial equilibrium and thus long-term
sustainability of NGOs. The product strategy
should address not only issues concerning the
expansion or narrowing of the product portfolio
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but also improving the quality of services and
products and consider the possibility of
charging of those products and services where
it is socially appropriate. Within the marketing
strategy it is important to build awareness of
non-governmental organisation as a trans-
parent and credible organisation which greatly
influences obtaining funds from both external
and internal sources.

When NGOs responsibly carry out their
mission and clearly communicate to the public
what impact non-governmental organisations
have in the community (positive social change),
the public is willing to support the self-financing
activities and potential commercial activities
that do not necessarily relate to the mission.

It is important to maintain transparency and
demonstrate how the organisation uses the
received funds. The marketing strategy should
also be combined with the product strategy in
order to plan what products should be provided,
how the organisation should differentiate itself
from the competition and how to increase
interest in its products and services provided.

We would like to continue in the research of
the field of NGO sustainability. In the future we
would like to approach the Pontis Foundation
which is a partner organisation of USAID in
analysing NGO sustainability index in Slovakia.
Other examined factors could be:
� Previous experience – whether a non-govern-

mental organisation has some experience
with self-financing activities that enhance
the sustainability strategy (self-financing
activities except collecting membership fee
which does not involve creativity, and
business thinking and working on projects).

� Services – the range and quality or
provided services, to what extent the nature
of the services brings any social change or
satisfies a social need and to what extent
the nature of the services is connected with
the mission and the vision of the
organisation aligned with the sustainability
of the organisation.

� Networking – what the level is and what
experience NGOs have with bringing
together non-governmental organisations
with each other or with the government and
firms in order to share information,
knowledge and experience or collaborate
on projects to strengthen the sustainability
of the organisation.

� Identifying the key conditions of operating
of NGOs and subsequently to identify the
key problems that may differ from the
determinants analysed in this paper and
thus propose more solutions for
sustainability building of NGOs.
These and other factors could be a topic for

further research in the area of the NGO
sustainability.
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Appendix 2: Best Practices
Organisation Factor Activities

Orbis institute Slovakia, Field of activity – extension of services, Incomes from promotion events are used 
o.z creation of a program / project. to fund education, leadership programs and 

workshops.

Outdoor institute Field of activity – extension of services, Renting and providing attractions such as 
creation of a program / project. wall climbing. Organizing wall climbing 

technique courses. 

OZ Jablonka Field of activity – extension of services, Sale of old varieties of fruit trees and 
creation of a program / project. shrubs, organizing seminars and 

workshops – eco-education, traditional crafts.

Galenospharm Field of activity – extension of services, Organizing courses.
creation of a program / project.

Business (commercial) activity. Business with parking. Incomes from 
parking fees.

Networking, cooperation with companies. Cooperation with several important 
companies, e.g. Zentiva.

SieÈ LetNet Field of activity – extension of services. Organizing meetings, selling products.

Membership fees. Registration charges, membership fees.

Aliancia Fair-Play Field of activity – extension of services, Selling products (gifts) and services 
creation of a program / project. (organizing trainings for other NGOs).

Involvement of volunteers. Involvement of volunteers into self-financing 
activities.

Leccos Field of activity – extension of services, Services provision.
creation of a program / project.

Mezera Field of activity – extension of services, Revenue from regular activities 
creation of a program / project (sales of services).

Education of employees, trainings. Attendance at meetings of NGOs and 
trainings regarding self-financing activities.

Involvement of volunteers. Regular and irregular activities of the 
organization were realized only thanks to 
volunteering.

Magráta Education of employees, trainings, Attendance at different trainings, also 
management professionalisation. regarding the self-financing,

Field of activity – extension of services, Organizing cultural events and courses, 
creation of a program / project. running workshops.

âesk˘ západ Field of activity – extension of services, Sale of services (social), sale of goods 
creation of a program / project. (charity shop Buti), revenue from their own 

weaving shop.

Kaspian Field of activity – extension of services, Sale of products (T-shirts with the logo of 
creation of a program / project. the organization), ceramic workshop, 

publishing and sale of publications. 
Providing advertising space in the skate park.
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Organisation Factor Activities

Involvement of volunteers. Volunteer to map the possibilities of self-
financing (how much investment is 
required, what are revenues), in 
collaboration with the staff will seek other 
sources of funding.

EFFETA Field of activity – extension of services, Organizing courses of sign language, 
creation of a program / project. providing interpreters services, organizing 

workshops.

Lep‰í svet n. o. Field of activity – extension of services, Organizing workshops (ceramics, painting, 
creation of a program / project. arranging), cafes and galleries. Sale of 

paintings and other products of the 
workshops. Providing advertising agency 
services, rental of premises, publishing 
a magazine.

O. z. Pomoc ohrozen˘m Cooperation with companies, networking. Cooperation with Nadácia pre deti 
deÈom Slovenska (co-organization of projects). 

Cooperation with Philip Morris International 
(“social marketing/cause related marketing” 
– Education of police officers to evaluate 
the risk in domestic violence cases).

Nadácia Pontis Field of activity – extension of services, Organizing conferences, forums and 
(foundation) creation of a program / project. seminars (mainly focused on philanthropy, 

donations, responsible entrepreneurship).

O. z. Archimera Field of activity – extension of services, Organizing exhibitions and competitions.
creation of a program / project.

Source: own research
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Abstract

SUSTAINABILITY STRATEGY OF NON-GOVERNMENT ORGANISATIONS 
IN SLOVAKIA
Mária SvidroÀová

The sustainability of any organisation means its capacity to fulfil its mission in the most effective
way. In other words, sustainability means that an organisation works continuously for as long as
possible in the marketplace of the services provided. The basis to ensure the sustainability is to
create and adopt strategies. Strategic management has become an essential part of non-
governmental organisations (NGOs). Although it is difficult for an NGO to create a long-term
strategy when its donors support this NGO either for a specific purpose (and thus not for creating
a strategy) or for a short term period (usually for one year which makes it really difficult to plan
a strategy and certain steps when their financing is insecure). This scientific paper presents
research results of the current state of sustainability of non-governmental organisations in the
Slovak Republic. Using secondary data analysis of the NGO Sustainability index compiled annually
by the U.S. Agency for International Development (USAID), two questionnaires were created. One
was dedicated to Slovak NGOs whereas the second one was sent to an expert group in Slovakia.
Primary data obtained by the sociological questionnaire and by the Delphi method were analysed
with relevant statistical methods. The results of the analysis allow us to formulate proposals to
strengthen the sustainability of NGOs in Slovakia. The presentation of these results enables us to
fulfil the scientific goal of the paper which is to evaluate the current state of the sustainability of non-
governmental organisations in Slovakia and propose internal factor-based solutions to enhance
their sustainability. In this article, we did not analyse the external and legislative factors, e.g.
changes in tax assignation system due to the limited scope of the paper.

Key Words: third sector, non-governmental organisations, sustainability strategy, the NGO
Sustainability Index, USAID.

JEL Classification: L31, L39.
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Úvod

Problém súãasnej finanãnej krízy, ktorá vedie
k bankrotu mnoh˘ch firiem vyvoláva otázku, ãi
sa dajú bankroty vopred predvídaÈ. Problemati-
ka finanãného zdravia, resp. finanãn˘ch problé-
mov podnikov sa stala predmetom mnoh˘ch
‰túdií uÏ od zaãiatku 19. storoãia. Väã‰ina
v˘skumov v tejto oblasti môÏe byÈ ãasovo roz-
delená do dvoch ãastí: pred a po roku 1966.
Pred rokom 1966 dominovali statické jednope-
riódové modely, ktoré sa snaÏia nájsÈ unikátne
vlastnosti, ktoré odli‰ujú podniky vo finanãnej
tiesni od prosperujúcich podnikov. Keì v roku
1968 Altman vo svojej ‰túdii vytvoril model
zaloÏen˘ na viacrozmernej diskriminaãnej ana-
l˘ze, zaãal novú etapu v˘voja predikãn˘ch
bankrotov˘ch modelov zaloÏen˘ch na viacroz-
mernej diskriminaãnej metóde, ktorú nasledo-
vali tzv. nové metódy eliminujúce nedostatky
spomínanej metódy.

âlánok podáva prehºad ‰túdií v danej oblas-
ti a validuje vybrané modely na vzorke sloven-
sk˘ch firiem prístupom vyuÏívan˘m v metodike
data miningu pre hodnotenie predikãnej sily
vybran˘ch modelov. ZároveÀ prezentuje nov˘
bankrotov˘ predikãn˘ model vytvoren˘ pomo-
cou regresnej anal˘zy, ktor˘ by zohºadÀoval
‰pecifiká slovenskej ekonomiky a dosiahol tak
lep‰ie v˘sledky pri aplikovaní uvedenej metodi-
ky validácie ako tri vybrané modely: Altmanov
model, Index Bonity, Index IN05.

1. Prehºad svetov˘ch ‰túdií
bankrotov˘ch modelov

Pri skúmaní súãasného stavu poznania sme
analyzovali v˘voj tvorby a validácie bankroto-
v˘ch modelov vo svetov˘ch ‰túdiách v dvoch
charakteristick˘ch obdobiach. Prvé obdobie do
roku 1966 bolo ‰pecifické svojou statickosÈou
a jednoduchosÈou pri identifikácii unikátnych
vlastností podnikov vo finanãn˘ch problémoch.

Druhá etapa uÏ zah⁄Àa viaceré ukazovatele
a rôzne inovatívne metodiky pre viackriteriálne
hodnotenie.

Ako prv˘ sa tematikou predpovedania
bankrotov podnikov zaoberal Fitz Patrick, ktor˘
vo svojej ‰túdii z roku 1931 porovnával v˘voj
ukazovateºov v solventn˘ch a nesolventn˘ch
podnikoch. Zistil, Ïe ukazovateºmi, ktoré najvi-
ac vypovedajú o finanãnej situácii podniku, sú
pomery Vlastné imanie / Celkové záväzky
a âist˘ zisk / Vlastné imanie [17]. Podºa Smitha
a Winakora (1935) je najlep‰ím ukazovateºom
pomer Pracovného kapitálu a Celkov˘ch aktív.
V nasledujúcich rokoch ìal‰ie ‰túdie uskutoãni-
li Mervin (1942), Chudson (1945), Jackendoff
(1962), Beaver (1966). Beaver zistil, Ïe pomer
âist˘ zisk / Celkové záväzky má najvy‰‰iu 92%
predikãnú schopnosÈ. 91% presnosÈ dosiahol
pomer âist˘ zisk / TrÏby a 90% presnosÈ dosi-
ahli pomery âist˘ zisk / Vlastné imanie, Cash
Flow / Celkové záväzky ako aj pomer Cash
Flow k celkov˘m aktívam. Vo svojom návrhu
pre budúce ‰túdie Beaver naãrtol moÏnosÈ, Ïe
pouÏitie viacer˘ch ukazovateºov môÏe maÈ vy‰-
‰iu predikãnú schopnosÈ ako pouÏitie len jed-
ného ukazovateºa, ãím zaãal novú etapu v˘voja
predikãn˘ch bankrotov˘ch modelov [3].

Skúmanie rizika finanãnej tiesne po roku
1966 viedlo k v˘voju nov˘ch dynamick˘ch
modelov, ktoré by boli schopné urãiÈ riziko
bankrotu pre kaÏdú firmu v kaÏdom okamihu.
V zaãiatkoch v˘voja boli veºmi populárne viac-
rozmerné diskriminaãné metódy, ktoré zah⁄Àajú
pri predikcii v˘voja podniku viac pomerov˘ch
finanãn˘ch ukazovateºov, ktoré predstavujú jed-
noduché charakteristiky podnikovej ãinnosti, kto-
r˘m sa prisudzujú váhy v˘znamu, ãím sa odstra-
Àujú nedostatky predchádzajúcich metód [12]. 

Prv˘m a zároveÀ aj najznámej‰ím a v súãas-
nosti najpouÏívanej‰ím modelom zaloÏen˘m na
tejto metóde bol Altmanov (1968) [1] 5-faktoro-
v˘ model, urãen˘ pre v˘robné podniky, ktor˘

VALIDÁCIA PREDIKâN¯CH BANKROTOV¯CH
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Radoslav Delina, Miroslava Packová
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dosiahol úspe‰nosÈ predikcie bankrotu 95 %
jeden rok dopredu, 72 % dva roky dopredu
a pre tri roky dopredu 48 %. Podkladov˘m zdro-
jom informácií, z ktor˘ch Altmanov model
vychádzal, boli empirické údaje o 33 neprospe-
rujúcich podnikoch za posledn˘ch päÈ rokov
pred ich bankrotom a údaje za 33 prosperujú-
cich podnikov za rovnaké ãasové obdobie.
Vzorku bankrotujúcich podnikov tvorili tí v˘rob-
covia, ktorí podali návrh na vyhlásenie konkur-
zu od roku 1946 do roku 1965. Altman skúmal
22 potenciálne uÏitoãn˘ch pomerov˘ch ukazo-
vateºov, ktoré rozdelil do piatich základn˘ch
kategórií: likvidita, rentabilita, zadlÏenosÈ, pla-
tobná schopnosÈ a aktivita. Následne pomocou
diskriminaãnej anal˘zy urãil váhy jednotliv˘ch
pomerov˘ch ukazovateºov. Za deliacu hodnotu
bola stanovená Z = 2,675, priãom podnikom
s hodnotou Z-skóre men‰ou ako je deliaca hra-
nica hrozil bankrot. Neskôr v dôsledku ìal‰ieho
v˘voja navrhol zmenu deliacej hodnoty Z-skóre
na 1,81. V˘sledná rovnica Z-skóre bola urãená
ako váÏen˘ priemer hodnôt uveden˘ch ukazo-
vateºov, priãom jednotlivé váhy urãujú dôleÏi-
tosÈ daného ukazovateºa pre odhad budúceho
v˘voja [1]:

Z = 0,012 A1 + 0,014 A2 + 0,033 A3 + 
+ 0,006 A4 + 0,999 A5 (1)

kde
A1 – âist˘ pracovn˘ kapitál / Celkov˘ majetok,
A2 – Nerozdelen˘ zisk / Celkov˘ kapitál,
A3 – Zisk pred úrokmi a zdanením / Celkov˘ 

kapitál,
A4 – Trhová hodnota vlastného kapitálu / 

Cudzí kapitál,
A5 – Obrat (trÏby) / Celkov˘ kapitál.

V roku 1983 Altman svoj model reevidoval,
pretoÏe jeho pôvodn˘ model mohol byÈ apliko-
van˘ len na podniky obchodované na kapitálo-
vom trhu. Zmenil sa v˘poãet premennej X4 ako
aj hodnoty váh jednotliv˘ch premenn˘ch [16]:

Z’ = 0,717 A1 + 0,847 A2 + 3,107 A3 +
+ 0,420 A4 + 0,998 A5 (2)

Pôvodn˘ ukazovateº A4 bol nahraden˘ pome-
rom základného imania a celkov˘ch záväzkov.
Zmenila sa aj deliaca hranica z 1,81 na 1,23.

Na viacrozmernej diskriminaãnej anal˘ze
postavili svoje ‰túdie aj Daniel (1968), Deakin
(1972), Blum (1974), Bilderbeek (1979), Laiti-
nen (1994), Lussier (1992) a iní, ktorí vytvorili
v‰eobecne aplikovateºné modely [2]. Vzhºadom
na ‰pecifickosÈ jednotliv˘ch sektorov ekono-
mík, ktoré vedú k nemoÏnosti vytvorenia jedné-
ho univerzálneho modelu sa niektorí autori
zamerali na vytvorenie modelov pouÏiteºn˘ch
len na urãité oblasti. Pre firmy Veºkej Británie je
urãen˘ model vytvoren˘ Tafflerom [18]. Pre
v˘robné a distribuãné firmy Veºkej Británie
vytvorili model Earl a Marais (1979), model
urãen˘ v˘luãne pre banky vytvoril Sinkey
(1975) a pod. [3].

Pre Nemecko, ·vajãiarsko a Rakúsko
vytvoril Beerman (1976) diskriminaãnú funkciu
tzv. Index bonity (B). Postup je podobn˘ ako pri
Altmanovom modeli, av‰ak na predikciu v˘voja
podniku vyuÏíva iné ukazovatele, ktor˘m boli
na základe ‰tatistického pozorovania podnikov
prisúdené iné váhy v˘znamnosti [9].

Diskriminaãná funkcia, kvantifikujúca Index
bonity B, má tvar:

B = 1,5 B1 + 0,08 B2 + 10 B3 + 5 B4 + 
+ 0,3 B5 + 0,1 B6 (3)

kde:
B1 = Cash flow / Cudzí kapitál,
B2 = Celkov˘ kapitál / Cudzí kapitál,
B3 = Zisk pred zdanením / Celkov˘ kapitál,
B4 = Zisk pred zdanením / Celkové v˘kony,
B5 = Zásoby / Aktíva celkom,
B6 = Celkové v˘kony / Celkov˘ kapitál.

Posúdenie celkovej finanãnej situácie pod-
niku sa uskutoãÀuje prostredníctvom stupnice:
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âím je B vy‰‰ie, t˘m je situácia v podniku
priaznivej‰ia a jej prognóza lep‰ia. Porovnaním
Altmanovho modelu a Indexu bonity vidíme, Ïe
Altmanov index viac preferuje ‰truktúru kapitá-
lu, k˘m Index bonity roãné v˘sledky realizova-
né cez príjmy. Táto skutoãnosÈ kladne ovplyv-
Àuje vypovedaciu schopnosÈ indexu bonity [10].

V podmienkach âeskej republiky boli vytvo-
rené modely manÏelmi Neumaierov˘mi [14],
ktorí vytvorili niekoºko predikãn˘ch indexov. Ako
prv˘ v roku 1995 bol skon‰truovan˘ index IN95.
·tyri roky neskôr chceli autori indexu IN95
vytvoriÈ väzbu na tvorbu hodnoty a preto vzni-
kol index IN99. Oba pohºady, bankrotn˘ aj
bonitn˘, spojili v roku 2002 do jedného indexu
IN01, priãom kaÏd˘ index bol vytvoren˘ na úda-
joch v dobe svojho vzniku. V ‰túdii z roku 2005
otestovali vypovedaciu schopnosÈ uveden˘ch
indexov pre priemyselné podniky za rok 2004.
Vzorka pozostávala z 1526 podnikov rozdele-
n˘ch podºa hrozby bankrotu (metodika pouÏíva-
ná bankami) a podºa tvorby hodnoty (metodika
INFA). V˘sledkom bolo, Ïe Index IN95 si zlep-
‰il svoju úspe‰nosÈ zo 75 % (pri zostavovaní
indexu) na 80 %, Index IN99 klesol so svojou
úspe‰nosÈou pod 50 % a Index IN01 mierne
zníÏil svoju úspe‰nosÈ zo 76 % na 74 %. Vzhºa-

dom na uvedené v˘sledky bol skon‰truovan˘
Index IN05. Tento index je vytvoren˘ ako zatiaº
posledn˘ a je aktualizáciou indexu IN01 na
údajoch podnikov z roku 2004 [14]. V˘ber
a váhy ukazovateºov boli stanovené diskrimi-
naãnou anal˘zou. Index bol vytvoren˘ a testo-
van˘ na údajoch prevaÏne stredne veºk˘ch
a veºk˘ch priemyseln˘ch podnikoch, preto pre
takého podniky budú maÈ v˘sledky indexu naj-
lep‰iu vypovedaciu schopnosÈ [4].

Rovnica indexov IN01 a IN05 má tvar [12]:

IN 05 = 0,13 IN'1 + 0,04 IN'2 + 3,97 IN'3 + 
+ 0,21 IN'4 + 0,09 IN'5 (4)

kde
IN'1 = Celkov˘ kapitál / Cudzí kapitál,
IN'2 = Zisk pred zdanením a úrokmi /Nákladové 

úroky,
IN'3 = Zisk pred zdanením a úrokmi /Celkov˘ 

kapitál,
IN'4 = V˘nosy celkom / Celkov˘ kapitál,
IN'5 = ObeÏn˘ majetok / Krátkodobé záväzky.

Oproti indexu IN01 nedo‰lo k v˘razn˘m zme-
nám, no posunuli sa hranice pre klasifikáciu
podniku:

Tab. 1: Hranice klasifikácie podºa indexov IN01 a IN05

IN 01 > 1,77 IN 05 > 1,6 podnik tvorí hodnotu

0,75 < IN 01 < 1,77 0,9 < IN 05 < 1,6 ‰edá zóna

IN 01 < 0,75 IN 05 < 0,9 podnik smeruje k bankrotu 

Zdroj: [12]

Väã‰ina ‰túdií preukázala, Ïe základné
predpoklady MDA (nezávislé premenné zahr-
nuté do modelu zo ‰tatistického hºadiska zod-
povedajú normálnemu rozdeleniu pravdepo-
dobnosti; skupiny matice rozptylu alebo matice
závislostí sú medzi skupinami upadajúcich
alebo prosperujúcich podnikov náhodné) sú
poru‰ované. S ohºadom na tieto problémy vzni-
kali postupom ãasu „nové metódy“ zahrÀujúce
logitovú anal˘zu, ãi neutrónové siete. Najzná-
mej‰ím autorom logitov˘ch bankrotov˘ch
modelov je Ohlson (1980), ktor˘ vytvoril svoj
model na vzorke 105 bankrotujúcich a 2058
prosperujúcich podnikov obchodovan˘ch na
US burze najmenej tri roky a zhromaÏden˘ch
databázou Compustat v rozpätí rokov 1970–1976.

Anal˘za bola zaloÏená na 9 ukazovateºoch,
ktor˘ch v˘ber v‰ak nebol teoreticky podloÏen˘.
Ohlsonov logitov˘ model identifikoval bankrot
s 96% presnosÈou jeden a dva roky dopredu
[13]. Zavgren (1985) vytvoril 7-faktorov˘ logito-
v˘ model urãen˘ pre v˘robné podniky, ktor˘
dosiahol presnosÈ predikcie bankrotu 69 % pre
jeden aÏ päÈ rokov dopredu. Wang (2004)
vytvoril logitov˘ model urãen˘ len pre interneto-
vé spoloãnosti. ëal‰ie ‰túdie uskutoãnili Wert-
heim a Lynn (1993), Ward (1994), Platt
a Pedersen (1994), Lízal (2002), Becchetti&
Sierra (2003) a iní [2], [3].

Najnov‰ou pouÏívanou metódou je metóda
neurónov˘ch sietí, na ktorej postavili svoje
modely Dwyer (1992) s presnosÈou predikcie
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bankrotu 89 % jeden a 73 % dva roky dopredu,
Guan (1993) s presnosÈou 96 % rok a 100 %
dva aÏ ‰tyri roky dopredu. ëal‰ie ‰túdie boli
prevedené autormi Agarwal (1993), Raghupat-
hi Schkade a Raju (1993), Dudorfer (1995)
a ìal‰í [3].

Cybinski (2003) v‰ak poukazuje na to, Ïe
v posledn˘ch desaÈroãiach nebola vytvorená
Ïiadna nová metodika. Väã‰inou dochádza k roz-
‰íreniu uÏ existujúcich modelov, keì je dostupná
nová statická metóda alebo databáza [17].

2. Metodológia v˘skumu
Cieºom ná‰ho v˘skumu je validovaÈ vybrané
modely na analyzovanej vzorke s cieºom zhod-
notiÈ úspe‰nosÈ klasifikácie podnikov tri roky pred
bankrotom. V literatúre zaoberajúcej sa touto
problematikou sa v‰ak hodnotí úspe‰nosÈ
modelu hlavne na základe jednej charakteristi-
ky, a to návratnosti, ktorá je daná pomerom
poãtu správne predikovan˘ch bankrotov firiem
k celkovému poãtu zbankrotovan˘ch firiem. Z uve-
deného vypl˘va, Ïe ãím viac bankrotov model
predikuje, t˘m vy‰‰ia je úspe‰nosÈ modelu,
av‰ak na úkor zvy‰ovanie chyby prvého rádu
(poãet nesprávne predikovan˘ch bankrotov).

Preto sme pri validovaní modelov zvolili nov˘
prístup, ktor˘ nevychádza z klasick˘ch ‰tatistic-
k˘ch metód, ale opiera sa o prístupy pre testo-
vanie predikãnej sily vyuÏívan˘ch v data minin-
gu – procese v˘beru, prehºadávania a modelo-
vania vo veºk˘ch objemoch údajov, ktoré slúÏia
k odhaleniu predt˘m neznámych vzÈahov
medzi údajmi [11].

Preto ná‰ v˘skum bude zameran˘ na testo-
vanie vybran˘ch modelov na báze návratnosti
a presnosti, regresnú anal˘zu t˘chto modelov,
vytvorenie nového modelu a následné testova-
nie a porovnanie v˘konnosti.

2.1 Popis testovanej vzorky
Analyzovan˘ dátov˘ súbor pozostáva z údajov
1560 slovensk˘ch firiem v rozpätí rokov 1993–2007,
z ktor˘ch sa v priebehu tohto obdobia do bank-
rotu dostalo 103. Zdrojom finanãn˘ch údajov
o firmách sú ‰tandardné úãtovné závierky získané
z obchodného vestníka, zbierky listín, ako aj úãtov-
n˘ch závierok poskytnut˘ch firmou, zverejnen˘ch
v tlaãi alebo na webovom serveri firiem. Úãtovné
závierky obsahujú údaje zo súvahy ako aj v˘kazu
ziskov a strát. Deskriptívnu ‰tatistiku analyzovanej
vzorky poskytuje nasledujúca Tab.2.

Tab. 2: Deskriptívna ‰tatistika analyzovanej vzorky 

V‰etky spoloãnosti Zbankrotované spoloãnosti

spoloãnosÈ prevaÏne obchodná 401 24

spoloãnosÈ prevaÏne v˘robná 571 51

spoloãnosÈ prevaÏne poskytujúca sluÏby 588 28

zisková spoloãnosÈ 1144 26

stratová spoloãnosÈ 412 76

spoloãnosÈ s nulov˘m ziskom 4 1

Bratislavsk˘ kraj 467 19

Nitriansky kraj 165 7

Trenãiansky kraj 204 13

Trnavsk˘ kraj 127 7

Banskobystrick˘ kraj 138 21

Îilinsk˘ kraj 195 12

Ko‰ick˘ kraj 131 13

Pre‰ovsk˘ kraj 133 11

veºká spoloãnosÈ 157 16

stredne veºká spoloãnosÈ 856 44

malá spoloãnosÈ 547 43

Zdroj: vlastné spracovanie

EM_03_13_zlom(4)  3.9.2013  10:15  Stránka 104



Finance

1053, XVI, 2013

2.2 PouÏité metódy testovania
Hodnotenie úspe‰nosti modelov pri data minin-
govom prístupe prebieha na dvoch úrovniach,
a to presnosti a návratnosti.

Vyhodnotenie úspe‰nosti klasifikátora je
zaloÏené na zhode medzi predikciou (di,cj)
a skutoãnou hodnotou (di,cj) urãenou pre v‰et-
ky dokumenty di ∈ T. Kvantitatívne je moÏné
efektívnosÈ vyhodnotiÈ podºa presnosti a návrat-
nosti. Pre klasifikáciu dokumentov z triedy cj je
presnosÈ πj definovaná ako podmienená prav-
depodobnosÈ. Analogicky návratnosÈ je defino-
vaná ako pravdepodobnosÈ. Pravdepodobnosti
pj a πj je moÏné odhadnúÈ podºa kontingenãnej
tabuºky (Tab.3) pre klasifikáciu testovacích
dokumentov ako:

πj = TPj / (TPj + FPj) (5)

pj = TPj / (TPj + FNj) (6)

kde TPj a TNj (FPj a FNj) je poãet správne
(nesprávne) predikovan˘ch pozitívnych a nega-
tívnych príkladov triedy cj [13]. V nami analyzo-
vanej triede (vzorke), premenná TPj predstavu-
je poãet firiem, ktoré v skutoãnosti zbankroto-
vali a ktoré model ako zbankrotované aj klasifi-
koval (presná predikcia bankrotu). Analogicky
FPj predstavuje poãetnosÈ t˘ch firiem, ktoré sa
v skutoãnosti do bankrotu nedostali, ale model
ich klasifikoval ako zbankrotované (chybná pre-
dikcia bankrotu). Premenná kontingenãnej
tabuºky FNj predstavuje podniky, ktoré zbankro-
tovali ale model ich klasifikoval ako finanãne
zdravé a TNj – podniky, ktoré nezbankrotovali
a rovnako ich ako finanãne zdravé klasifikoval
aj model.

Tab. 3: Kontingenãná tabuºka klasifikácie testovacích dokumentov

θ(di, cj) = true θ(di, cj) = false

θ^ (di, cj) = true TPj FPj

θ^ (di, cj) = false TNj FNj

Zdroj: [13]

Cieºom validácie je zhodnotenie vhodnosti
uveden˘ch troch modelov v podmienkach slo-
venskej ekonomiky. Pre zhodnotenie ‰tatistic-
kej v˘znamnosti jednotliv˘ch nezávisl˘ch pre-
menn˘ch modelov ako aj modelov ako celkov
bola vykonaná regresná anal˘za, ktorá skúma
funkãn˘ vzÈah podºa ktorého sa mení závislá
premenná Y pri zmenách nezávisl˘ch veliãín
X1, X2,..., XK. Model mnohonásobnej lineárnej
regresie môÏeme zapísaÈ v maticovom tvare
[19]:

y = Xβ + u (7)

kde:
yn × 1 stæpcov˘ vektor vysvetºovanej 

premennej,
Xn × ( k +1 ) matica k vysvetºujúcich 

premenn˘ch,
β( k +1 ) × 1 stæpcov˘ vektor regresn˘ch 

koeficientov,
un × 1 stæpcov˘ vektor náhodnej 

zloÏky.

Regresná anal˘za je zároveÀ základnou
technikou pouÏitou pri následnej modifikácii uÏ
spomínan˘ch modelov. Jej cieºom je vytvoriÈ
nov˘ bankrotov˘ predikãn˘ model zohºadÀujúci
‰pecifiká slovenskej ekonomiky, ktor˘ by na
danej vzorke dosahoval lep‰ie v˘sledky neÏ
analyzované modely.

3. V˘sledky v˘skumu

3.1 Testovanie presnosti
a návratnosti modelov

Z analyzovaného súboru 1560 firiem v skutoã-
nosti zbankrotovalo 103 firiem, ão predstavuje
8,33 % z celkovej vzorky. Najviac bankrotov
predikoval index IN05, z ktor˘ch aÏ 85,41 %
nesprávne, dôsledkom ãoho je aj najvy‰‰ia
hodnota návratnosti; av‰ak na úkor niÏ‰ej pres-
nosti. Najvy‰‰ie hodnoty presnosti dosiahol
Index Bonity, ktor˘ nesprávne klasifikoval 78,02
% bankrotov. Najhor‰ie v˘sledky vo v‰etk˘ch
troch kategóriách: chyba prvého rádu, presnosÈ
a návratnosÈ, vykázal Altmanov model (Tab.4).
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Ako je z Tab. 4 zrejmé, presnosÈ a návrat-
nosÈ modelu ako miery hodnotenia úspe‰nosti
modelu vykazujú odli‰né v˘sledky. Vypl˘va to
z toho, Ïe ãím viac bankrotov model predikuje,
t˘m väã‰ia je pravdepodobnosÈ Ïe zbankrotova-
n˘ podnik zhodnotí ako zbankrotovan˘, av‰ak
na úkor vy‰‰ej chybnej predikcie bankrotu.
Z tohto dôvodu, hodnotenie modelov len na
základe návratnosti, ako uvádzajú mnohí autori
(Altman (1968), [16], Ohlson (1980), Zmijewski
(1984) a iní), poskytuje skreslené v˘sledky.

3.2 Regresná anal˘za
Pre zhodnotenie ‰tatistickej v˘znamnosti jed-
notliv˘ch modelov, odhad regresn˘ch parametrov
a navrhnutie nového modelu sa v nasledujúcej
ãasti ãlánku budeme venovaÈ regresnej anal˘ze,
ktorú sme uskutoãnili pomocou programu R.

Regresná funkcia analyzovan˘ch modelov
je tvorená závislou premennou zobrazujúcou
skutoãnosÈ, ãi sa firma dostala do bankrotu
alebo nie. Nezávislé premenné predstavujú
ukazovatele jednotliv˘ch modelov. Cieºom
vykonanej regresnej anal˘zy je predov‰etk˘m
urãiÈ ‰tatistické v˘znamnosti jednotliv˘ch pre-
menn˘ch v modeloch ako aj vhodnosÈ modelu,
t.j. zamietnutie alebo potvrdenie nulovej hypo-
tézy o nevhodnosti modelu pre predikciu bank-
rotu podniku.

3.2.1 Altmanov model
Hypotéza ã.1: Bankrot firmy je moÏné predpo-
vedaÈ na základe premenn˘ch zahrnut˘ch
v Altmanovom modeli. Hypotézu je moÏné
zapísaÈ v regresnom tvare:

At = β0 + β1A1t + β2A2t + β3A3t + β4A4t + 
+ β5A5t + et (8)

Na základe odhadu regresn˘ch parametrov
môÏeme hypotézu zapísaÈ v tvare:

At = 2,84 – 0,000000167 A1t + 0,05406 A2t +
+ 0,176 A3t – 0,0002433 A4t + 0,0189 A5t (9)

Koeficient determinácie R2 má hodnotu
2,49 %, ão znamená, Ïe 2,49 % variability
vysvetºovanej premennej At je vysvetlená
vysvetºujúcimi premenn˘mi A1, A2, A3, A4 a A5.
Z toho vypl˘va, Ïe predikãná sila modelu nie je
v˘znamná, ão potvrdzuje v˘sledok úspe‰nosti
nami preveden˘mi anal˘zami. Z odhadovan˘ch
parametrov regresnej funkcie sú ‰tatisticky
v˘znamné parametre A2, A3, A5 a regresná
kon‰tanta β0. Na základe F- ‰tatistiky zamieta-
me nulovú hypotézu a nevhodnosti modelu.

3.2.2 Index Bonity
Hypotéza ã.2: Bankrot firmy je moÏné predpo-
vedaÈ na základe premenn˘ch zahrnut˘ch
v Indexe Bonity. Hypotézu je moÏné zapísaÈ
v regresnom tvare:

Bt = β0 + β1B1t + β2B2t + β3B3t + β4B4t +
β5B5t + β6B6t + et (10)

Na základe odhadu regresn˘ch parametrov
môÏeme hypotézu zapísaÈ v tvare:

Bt = 2,84 + 0,000105 B1t – 0,0000483 B2t + 
+ 0,2229 B3t – 0,0006474 B4t + 0,0000004749 B5t + 
+ 0,007959 B6t (11)

Koeficient determinácie R2 má hodnotu 2,2 %,
ão znamená, Ïe 2,2 % variability vysvetºovanej
premennej Bt je vysvetlená vysvetºujúcimi 

Tab. 4: V˘sledky validácie modelov

Poãet predikcií Chybná PresnosÈ  NávratnosÈ
bankrotu firiem predikcia predikcie predikcie 

bankrotu bankrotu bankrotu

Altman 428
375 53

87,62 % 12,38 % 51,46 %

Index Bonity 273
213 60

78,02 % 21,98 % 58,25 %

IN05 521
445 76

85,41 % 14,59 % 73,79 %

Zdroj: vlastné spracovanie
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premenn˘mi B1, B2, B3, B4, B5 a B6. Z toho
vypl˘va, Ïe predikãná sila modelu nie je
v˘znamná, ão potvrdzuje v˘sledok hodnotenia
úspe‰nosti nami prevedenou validáciou modelov.
Z odhadovan˘ch parametrov regresnej funkcie
sú ‰tatisticky v˘znamné takmer v‰etky para-
metre, s v˘nimkou B2 a B5 Na základe F-‰tatis-
tiky zamietame nulovú hypotézu a nevhodnosti
modelu.

3.2.3 IN05
Hypotéza ã.3: Bankrot firmy je moÏné predpo-
vedaÈ na základe premenn˘ch zahrnut˘ch
v Indexe IN05. Hypotézu je moÏné zapísaÈ
v regresnom tvare:

INt = β0 + β1IN1t + β2IN2t + β3IN3t + 
+ β4IN4t + β5IN5t + et (4)

Na základe odhadu regresn˘ch parametrov
môÏeme hypotézu zapísaÈ v tvare:

INt = 2,845 – 0,000003422 IN1t + 
+ 0,0000001892 IN2t + 0,1937 IN3t + 0,007935 IN4t +
+ 0,0000008091 IN5t (12)

Koeficient determinácie R2 má hodnotu
1,77 %, ão znamená, Ïe 1,77 % variability
vysvetºovanej premennej IN't je vysvetlená
vysvetºujúcimi premenn˘mi IN1, IN2, IN3, IN4 a IN5.
Z toho vypl˘va, podobne ako u predchádzajú-
cich modelov, Ïe predikãná sila modelu nie je
v˘znamná, ãím sa potvrdzuje v˘sledok usku-
toãnen˘ch validácií. Z odhadovan˘ch paramet-
rov regresnej funkcie sú ‰tatisticky v˘znamné
parametre IN3, IN4 a regresná kon‰tanta β0 Na
základe F-‰tatistiky zamietame nulovú hypoté-
zu a nevhodnosti modelu. Nakoºko je rovnica
indexu IN01 a IN05 zhodná, dosiahnuté v˘sled-
ky môÏeme interpretovaÈ aj pre model IN01.

4. Modifikácia modelu
Z dôvodu nízkej úspe‰nosti klasifikácie podni-
kov vybran˘ch modelov na analyzovanej vzor-
ke sme pomocou regresnej anal˘zy vytvorili
vlastn˘ P model. Regresná rovnica je tvorená
závislou veliãinou, ktorou je skutoãnosÈ bankro-
tu/nebankrotu. Nezávisl˘mi premenn˘mi v‰etky
sú ukazovatele, ktoré boli zahrnuté v analyzo-
van˘ch modeloch, a pre komplexnej‰iu anal˘zu
sme zahrnuli aj ìal‰ie ukazovatele uvedené
v známych predikãn˘ch bankrotov˘ch modeloch:
Taffler (1977), Index IN99, (viì Tab. 5).

Taffler = 0,53 EBT / Krátkodobé záväzky + 
+ 0,13 ObeÏné aktíva/ Celkové záväzky + 
+ 0,18 Krátkodobé záväzky / Celkové aktíva + 
+ 0,16 (Finanãn˘ majetok – Krátkodobé záväz-
ky)/( Prevádzkové náklady – Odpisy) (13)

IN99 = -0,017 Cudzie zdroje / Aktíva + 
+ 4,573 EBIT / Aktíva + 0,481 V˘nosy / Aktíva +
+ 0,015 ObeÏné aktíva / (Krátkodobé záväzky +
Krátkodobé bankové úvery) (14)

V˘stupom je regresná tabuºka, v ktorej sa
nachádzajú odhady regresného koeficientu β
a ‰tatistické v˘znamnosti jednotliv˘ch premen-
n˘ch (viì Tab. 5). Vynechané sú ukazovatele,
u ktor˘ch bola preukázaná kolinearita: A1, B5, B6.

V˘sledn˘ regresn˘ model má nasledujúci
tvar:

P = 2,836 – 0,0001331(Finanãn˘ majetok – 
– Krátkodobé záväzky)/( Prevádzkové náklady –
– Odpisy) + 0,05077A2 + 0,8027A3 – 
– 0,0006079A4 + 0,00009913B1 + 0,0005512B2 – 
– 0,5996B3 – 0,0005996B4 (15)

kde: 
A2 = Nerozdelen˘ zisk / Celkov˘ kapitál,
A3 = Zisk pred úrokmi a zdanením / Celkov˘ 

kapitál,
A4 = Základné imanie / celkové záväzky,
B1 = Cash flow / Cudzí kapitál,
B2 = Celkov˘ kapitál / Cudzí kapitál,
B3 = Zisk pred zdanením / Celkov˘ kapitál,
B4 = Zisk pred zdanením / Celkové v˘kony.

Pre takto vytvoren˘ model je potrebné
vykonaÈ korelaãnú anal˘zu, ktorej v˘sledkom
bude zhodnotenie do akej miery sa jednotlivé
premenné modelu navzájom ovplyvÀujú. Z dvo-
jíc premenn˘ch, ktoré vykazujú veºmi tesnú pri-
amu závislosÈ (> 0,9), bude ‰tatisticky menej
v˘znamná premenná vylúãená, z dôvodu, Ïe
tieto premenné sa vyvíjajú takmer identicky.
Uvedená korelácia bola zistená medzi ukazo-
vateºmi A3 a B3; do modelu zahrnieme ukazo-
vateº A3, ktor˘ je ‰tatisticky v˘znamnej‰í. Vyso-
kú koreláciu sme zistili aj medzi koeficientmi A4
a B2, preto do modelu zahrnieme len premennú
A4, ktorá je ‰tatisticky v˘znamnej‰ia. Regresn˘
model má potom tvar:
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P' = 2,86 – 0,0001278(Finanãn˘ majetok – 
– Krátkodobé záväzky) / (Prevádzkové náklady –
– Odpisy) + 0,04851A2 + 0,2136A3 – 
– 0,000071A4 + 0,0001068B1 – 0,0006116B4

(16)

Koeficient determinácie R2 upraveného
modelu P' má hodnotu takmer 2,98 %, ão zna-
mená Ïe takmer 3 % variability vysvetºovanej
premennej P je vysvetlená vysvetºujúcimi pre-
menn˘mi (finanãn˘ majetok – krátkodobé

záväzky) / (prevádzkové náklady – odpisy), A2,
A3, A4, B1 a B4. Z odhadovan˘ch parametrov
regresnej funkcie sú ‰tatisticky v˘znamné v‰et-
ky parametre vrátane regresnej kon‰tanty β0.
Z F-‰tatistiky vypl˘va, Ïe regresn˘ model je na
popísanie bankrotu / nebankrotu podnikov
vhodn˘.

Za deliacu hranicu sme si pomocou optima-
lizácie v programe MS Excel stanovili hodnotu
2,856. Interpretácia je potom nasledovná:

Tab. 5: 
V˘sledky regresnej anal˘zy vzájomnej podmienenosti bankrotu firmy od 
finanãn˘ch ukazovateºov obsiahnut˘ch v analyzovan˘ch modeloch

Estimate Std. Error t value Pr (>|t|) significance

(Intercept) 2,836 8.947e-03 317.000 <2,00e-16 ***

EBT / kr. záväzky -2.193e-03 1.380e-03 -1.589 0.112134

OA / celk. záväzky 7.246e-05 1.307e-04 1.958 0.05028

(FM – kr. záväzky) / 
/ (prev. náklady-odpisy)

-1.331e-04 3.989e-05 -3.336 0.000856 ***

EBIT/ Aktíva 8.517e-08 8.798e-07 0.097 0.922881

A2 5.077e-02 8.203e-03 6.189 6.45e-10 ***

A3,IN3 8.027e-01 2.442e-01 3.287 0.001018 **

A4 -6.079e-04 1.691e-04 -3.595 0.000327 ***

A5 2.052e-02 1.595e-02 1.286 0.198389

B1 9.913e-05 3.691e-05 2.686 0.007256 **

B2,IN1 5.512e-04 1.752e-04 3.146 0.001660 **

B3 -5.872e-01 2.432e-01 -2.414 0.015813 *

B4 -5.996e-04 1.449e-04 -4.137 3.56e-05 ***

IN2 -1.003e-02 1.593e-02 -0.629 0.529139

IN4 -6.663e-05 1.220e-04 -0.546 0.585106

IN5 1.222e-06 5.171e-06 0.236 0.813121

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 0.4887 on 6224 degrees of freedom

Multiple R-squared: 0.03434, Adjusted R-squared: 0.03201

F-statistic: 14.76 on 15 and 6224 DF, p-value: <2.2e-16

Zdroj: vlastná anal˘za v R (podºa metodiky [19])

Tab. 6: Hranice klasifikácie podnikov podºa P' modelu

P' < 2,856 existuje veºká pravdepodobnosÈ, Ïe sa podnik dostane do bankrotu

P' ≥ 2,856 podnik je finanãne zdrav˘ a pravdepodobnosÈ, Ïe sa dostane do bankrotu je nízka

Zdroj: vlastné spracovanie
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Navrhnut˘ P' model v porovnaní s Altmano-
v˘m modelom vykazuje lep‰ie v˘sledky vo
v‰etk˘ch troch kategóriách: chyba prvého rádu,
presnosÈ a návratnosÈ. V porovnaní s Indexom
Bonity dosahuje oveºa lep‰ie v˘sledky návrat-
nosti, t.j. správne klasifikoval 74 podnikov, k˘m
Index Bonity len 60. PresnosÈ predikcie je
v na‰om modeli o 0,7 % niÏ‰ia a chyba prvého

rádu sa vyskytla o 0,7 % vy‰‰ia. Ak modifiko-
van˘ P' model porovnáme s Neumaierov˘ch
indexom IN05; index IN05 dosiahol oproti P'
modelu lep‰iu návratnosÈ o takmer 2 %. Pres-
nosÈ modelu P' bola v dôsledku poklesu chyby
prvého rádu o takmer 7 % vy‰‰ia o rovnaké
percento (viì Tab. 7).

Tab. 7: V˘sledky validácie P' modelu

Poãet predikcií Chybná  PresnosÈ NávratnosÈ
bankrotov firiem predikcia predikcie predikcie 

bankrotu bankrotu bankrotu

P' model 348
274 74

78,74 % 21,26 % 71,84 %

Zdroj: vlastné spracovanie

Záver

Na základe v˘sledkov validácie vybran˘ch
bankrotov˘ch predikãn˘ch modelov finanãného
zdravia: Altmanov model, Index bonity a index
IN05, môÏeme kon‰tatovaÈ, Ïe na nami analy-
zovanej vzorke pre podmienky slovenskej eko-
nomiky nie sú uvedené modely vhodné.
V˘sledky hodnotenia ich úspe‰nosti prostred-
níctvom dvoch foriem: návratnosti a presnosti
nedosiahli oãakávané a uspokojivé v˘sledky.
Dôvodom môÏe byÈ skutoãnosÈ, Ïe kaÏd˘
z t˘chto modelov bol vytvoren˘ pre konkrétne
podmienky tej ktorej ekonomiky v danom ãaso-
vom období, z ãoho vypl˘va, Ïe nie je moÏné
vytvoriÈ jeden univerzálny model. Z tohto dôvo-
du sme pomocou regresnej anal˘zy vytvorili
nov˘ model P' vychádzajúci z klasick˘ch, vy‰-
‰ie uveden˘ch modelov. Cieºom vytvorenia
tohto modelu bolo zv˘‰enie presnosti modelu,
s t˘m súvisiace zníÏenie chyby prvého rádu za
akceptovania mierneho poklesu návratnosti
modelu. Tento cieº sa nám v porovnaní s pred-
chádzajúcimi modelmi podarilo splniÈ v takmer
v‰etk˘ch prípadoch, s v˘nimkou Indexu Bonity,
kde sme dosiahli niÏ‰iu presnosÈ o 0,7 %,
av‰ak návratnosÈ bola vy‰‰ia viac neÏ 13 %.

Z praktického hºadiska vyuÏitia novo-vytvo-
reného modelu je v‰ak potrebné braÈ v úvahu,
Ïe obsahuje obmedzenia ‰tandardné pre v‰et-
ky modely vychádzajúce z úãtovn˘ch závierok,
z ktor˘ch sú finanãné údaje extrahované. S cie-
ºom ão najviac minimalizovaÈ dané obmedzenia,

sme maximalizovali vzorku tak, aby majetkové
prepojenia, ktoré majú vplyv na niektoré
v˘sledky neboli natoºko v˘znamné, aby sa pre-
javili vo v˘sledkoch anal˘z. I napriek lep‰ím
dosiahnut˘m v˘sledkom, a teda vytvorením
modelu s lep‰ou predikãnou silou ako boli skú-
mané v‰eobecne uznávané modely, si dovolí-
me tvrdiÈ, Ïe na základe aplikácie odli‰nej
metódy validácie ako je beÏne vyuÏívané, nie
sú regresné modely pri identifikácii optimálne-
ho bankrotového modelu píli‰ vhodné. Toto tvr-
denie opierame o v‰eobecne slabé v˘sledky
presnosti v‰etk˘ch testovan˘ch modelov, ktoré
v Ïiadnom prípade nepresahuje 22 %. Na‰im
v˘skumom sme otvorili moÏnosti pre aplikáciu
a optimalizáciu inovatívnej‰ích metód napr.
umelej inteligencie, príp. robustnej‰ích metód
logistick˘ch regresií, ktorá by mohla lep‰ie opti-
malizovaÈ v˘sledky pri zohºadnení oboch úrovní
testovania – návratnosti aj presnosti.

Tento názor podporuje aj ‰túdia Hausera
a Bootha [7], ktorí na vzorke US firiem z rokov
2006–2007 testovali predikãnú silu modelov
vytvoren˘ch pomocou klasickej a robustnej
logistickej metódy (Bianco-Yohai), ktorá dosia-
hla v˘razne lep‰ie v˘sledky. [7]. Nedávne ‰tú-
die ukazujú, Ïe omnoho vhodnej‰ími sú v‰ak
modely neurónov˘ch sietí, ktoré vìaka svojím
nelineárnym neparametrick˘m vlastnostiam
nevyÏadujú splnenie predpokladov ako: lineari-
ta, normalita, nezávislosÈ premenn˘ch, ktoré sú
v prípade tradiãn˘ch ‰tatistick˘ch metód ãasto
poru‰ované. Vysokú predikãnú silu neurónov˘ch
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sietí oproti konvenãn˘m ‰tatistick˘m metódam
potvrdili Sharda a Wilson (1996), Tam a Kiang
(1992), [20]. Podºa Jardina [8] sa dá e‰te pre-
dikãná sila neurónov˘ch modelov zvy‰ovaÈ
optimalizáciou ich nastavení. Vo svojej ‰túdii
skúma vplyv techniky v˘beru premenn˘ch
podºa rôznych kritérií na predikãnú silu neuró-
nov˘ch modelov.

Aj napriek tomu, Ïe metóda neurónov˘ch
sietí a ich aplikácia pri vytváraní predikãn˘ch
bankrotov˘ch modelov bola predmetom mno-
h˘ch nedávnych ‰túdií, táto problematika e‰te
nebola dostatoãne dobre pochopená. Niektorí
autori [5], [6], [18] tvrdia, Ïe bez správneho
pochopenia uvedenej problematiky nie je
moÏné naplno vyuÏiÈ potenciál tejto techniky.
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Abstract

PREDICTION BANKRUPTCY MODELS VALIDATION IN SLOVAK BUSINESS
ENVIRONMENT
Radoslav Delina, Miroslava Packová

The prediction of bankruptcy has been the major subject of many studies since first study in this
area, carried out by Fitz Patrick (1931). Many economists from all over the world have been trying
to find company’s bankruptcy forecasting model using different methods with the aim to achieve the
best results. For this purpose discriminant analysis, probit and logit analysis have been usually
used. As mentioned statistical methods needed to meet assumptions as linearity, normality and
independence among predictor variables, new methods with nonlinear nonparametric properties
such as neural networks have been developed and applied. Despite of many advantages of neural
networks, still the above mentioned – classical statistical methods have been mostly used.

In the presented paper we provide a review of bankruptcy prediction studies divided into two
time periods: before and after year 1966. Three of the bankruptcy prediction models: Altman
model, Beerman discriminatory function, Index IN05 have been chosen for the validation on the
real data of companies established in Slovakia. We have developed new modified model while
using regression analysis to get higher predictive performance on analysed sample than chosen
models. To validate selected bankruptcy prediction models performance we have chosen approach
based on the data minig validation methods. Hence, our study is focused on the performance
evaluation at two levels: precision – proportion of correctly predicted bankruptcy of totally predicted
bankruptcy; and recall – proportion of correctly predicted bankruptcy of really bankrupted
companies. Based on the matched sample of 1560 firms from the time period 1993–2007, our
findings based on precision and recall indicate, that chosen models are inappropriate for Slovak
economy and new quest for new models should be undertaken.

Key Words: bankruptcy, predictive models, Altman models, Beerman discriminatory function,
index IN05, regression analysis.

JEL Classification: C25, C52, C53, G33.
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Introduction

During the global financial crisis, the financial
sector has gone through a dramatic re-appraisal
of liquidity risk. As a result of a continued drop
in the market value of mortgage-backed
securities from the subprime segment of the US
market and the announcement of problems of
some European banks, the interbank market
came under extreme strain. This confidence
crisis had the following consequences: (i) Amidst
increased market nervousness, interbank
interest rates sharply rose. (ii) Many segments
of the structured credit and mortgage market
ceased to trade at all, making it difficult to price
outstanding positions. (iii) Investors sometimes
failed to raise enough cash through asset
sales. (iv) Interbank lending became scarce in
a context of liquidity hoarding [17]. In response
to the freezing up of the interbank market, the
European Central Bank and U.S. Federal
Reserve injected billions in overnight credit into
the interbank market. However, some banks
needed extra liquidity supports [12], [28]. Even
with extensive support, a number of banks
failed, were forced into mergers or required
resolution [8].

Liquidity problems could be seen also in the
Hungarian and Polish banking sector. Three
Hungarian banks (OTP Bank, FHB Mortgage
Bank and MFB – Magyar Fejlesztési Bank)
were provided with a loan from the government
in March 2009. The loans were provided at
market interest rates for three and a half years
from the credit line that Hungary received from
the International Monetary Fund and the
European Union. The primary goal was to
ensure the liquidity of banks that have no foreign
parent bank. The banks made a commitment
that they would use the funds for lending to retail
and small and medium-sized entrepreneurs in
Hungary. Besides, FHB Mortgage Bank was

granted a HUF 30 billion equity raise [20]. In the
Polish banking sector, the situation was not so
dramatic. However, the deterioration in the
macroeconomic situation weakened the
functioning of the interbank market, increased
the cost of money on the market and deepened
the gap between deposits and loans [30].

It is evident that bank liquidity and liquidity
risk is a very up-to-date and an important topic
which should be of crucial importance for
academics and policymakers. The aim of this
paper is therefore to describe the development
of liquid assets ratios and to find out
determinants which affect their values in the
Visegrad countries.

The financial system in the Visegrad
countries is traditionally based on banks and
credit markets. The Czech Republic, Hungary,
Poland and Slovak Republic are a part of an
economically integrated area. Although all
Visegrad countries are characterized by
a universal banking model, activities of banks in
the financial markets significantly differ. Various
studies investigated various aspects of the
functioning of stock markets [36], exchange
rates [35], bank concentration, competition and
efficiency [34] and financial integration in the
Visegrad countries [23], [40]. However, the
empirical evidence of determinants of bank
liquidity in these countries is still missing (the
only complex study of determinants of bank
liquidity in these countries uses data only for
the period 1994–2004 [16]). The contribution of
this paper is therefore obvious.

The paper is structured as follows. The next
section defines bank liquidity and characterizes
methods of its measuring. Section 2 describes
trends in liquid assets in the Visegrad
countries. Following sections focus on the
model and show results of a regression
analysis. The last section captures concluding
remarks.

LIQUID ASSETS IN BANKING: WHAT
MATTERS IN THE VISEGRAD COUNTRIES?
Pavla Vodová
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1. Bank Liquidity and its Measuring
Bank for International Settlements [7] defines
liquidity as the ability of bank to fund increases
in assets and meet obligations as they come
due, without incurring unacceptable losses.
Liquidity risk, e.g. the risk that a bank would not
have enough liquidity, arises from the funda-
mental role of banks in the maturity transfor-
mation of short-term deposits into long-term
loans. According to [22], the term liquidity risk
includes three types of risk: central bank
liquidity risk, funding liquidity risk and market
liquidity risk. Central bank liquidity risk is highly
unlikely as it is a risk that the central bank
would not be able to supply the liquidity needed
to the financial system (in fact, a central bank
can only be illiquid to the extent that there is no
demand for domestic currency, e.g. in case of
hyperinflation or an exchange rate crisis).
Funding liquidity risk captures the inability of
a bank to service their liabilities as they come
due. Market liquidity risk relates to the inability
of trading at a fair price with immediacy. The
dimension of market liquidity risk includes
market depth (the ability to execute large
transactions without influencing prices unduly);
tightness (the gap between bid and offer
prices); intermediacy (the speed with which
transaction can be executed); and resilience
(the speed with which underlying prices are
restored after disturbance) [11].

Central bank liquidity risk, funding liquidity
risk and market liquidity risk are intensively
interconnected. In normal times, these linkages
promote a virtuous circle in financial system
liquidity, guaranteeing the smooth functioning
of the financial system. In turbulent times, the
linkages can be distorted and there is
a possibility of reverting from a virtuous to
a vicious circle in the economy [22].

The first symptom of a liquidity crisis in the
banking sector generally takes the form of
a liquidity deficit in the balance sheet of a bank
[39]. Bank for International Settlements [7]
recommends banks to identify alternative
sources of funding that strengthen its capacity
to withstand a variety of severe yet plausible
institution-specific and market-wide liquidity
shocks. Depending on the nature, severity and
duration of the liquidity shock, potential sources
of funding include the following:
� deposit growth;
� the lengthening of maturities of liabilities;

� new issues of short- and long-term debt
instruments;

� intra-group fund transfers, new capital
issues, the sale of subsidiaries or lines of
business;

� asset securitization;
� the sale of highly liquid assets;
� drawing-down committed facilities;
� and borrowing from the central

bank’s marginal lending facilities.
However, not all of these options may be

available in all circumstances and some may
be available only with a substantial time delay.
Bank management should regularly review and
test its fund-raising options to evaluate their
effectiveness at providing liquidity. [2] divide
these possibilities into three main mechanisms
that banks can use to insure against liquidity
crises:
� Banks hold buffer of liquid assets on the

asset side of the balance sheet. A large
enough buffer of assets such as cash,
balances with central banks and other banks,
debt securities issued by governments and
similar securities or reverse repo trades
reduce the probability that liquidity
demands threaten the viability of the bank.

� The second strategy is connected with the
liability side of the balance sheet. Banks
can rely on the interbank market where they
borrow from other banks in case of liquidity
demand. However, this strategy is strongly
linked with market liquidity risk.

� The last strategy concerns the liability side
of the balance sheet, as well. The central
bank typically acts as a Lender of Last
Resort to provide emergency liquidity
assistance to particular illiquid institutions
and to provide aggregate liquidity in case of
a system-wide shortage.
Liquidity risk can be measured by two main

methods: liquidity gap and liquidity ratios.
Liquidity gap is the difference between assets
and liabilities at both present and future dates.
At any date, a positive gap between assets and
liabilities is equivalent to a deficit [6]. Liquidity
ratios are various balance sheet ratios which
should identify main liquidity trends. These
ratios reflect the fact that the bank should be
sure that appropriate, low-cost funding is
available in a short time. This might involve
holding a portfolio of assets than can be easily
sold (cash reserves, minimum required
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reserves or government securities), holding
significant volumes of stable liabilities
(especially deposits from retail depositors) or
maintaining credit lines with other financial
institutions. Various authors like [24], [31] or
[33] provide various liquidity ratios:
� Most common measure of liquidity risk is

a liquid asset ratio which is the share of
liquid assets on total assets. This ratio
should give us information about the
general liquidity shock absorption capacity
of a bank. As a general rule, the higher the
ratio, the higher the capacity to absorb
liquidity shock is, given that market liquidity
is the same for all banks in the sample.
Nevertheless, a high value of this ratio may
be also interpreted as inefficiency. Since
liquid assets yield a lower income liquidity
bears high opportunity costs for the bank.
Therefore it is necessary to optimize the
relation between liquidity and profitability.
The liquid asset ratio has also its short-
coming: it ignores the flow of funds from
repayments, increases in liabilities and the
demand for bank funds [24].

� The share of liquid assets on deposits and
short term borrowing – this ratio is more
focused on the bank’s sensitivity to selected
types of funding (deposits of households,
enterprises, banks and other financial
institutions and funds from debt securities
issued by the bank); it should therefore
capture the bank’s vulnerability related to
these funding sources. The higher is the
value of the ratio, the higher is the capacity
to absorb liquidity shock.

� The share of liquid assets on deposits – this
ratio is very similar to the previous one;
however, it includes only deposits to
households and enterprises. It measures the
liquidity of a bank assuming that the bank
cannot borrow from other banks in case of
liquidity need. This is relatively strict measure
of liquidity but it enables us to capture at least
the part of the market liquidity risk. The bank
is able to meet its obligations in terms of
funding (the volume of liquid assets is high
enough to cover volatile funding) if the value
of this ratio is 100 % or more. A lower value
indicates a bank’s increased sensitivity
related to deposit withdrawals.

� The share of loans on total assets – it
indicates what percentage of the assets of

the bank is tied up in illiquid loans; therefore
the higher this ratio the less liquid the bank is.

� The share of loans on deposits – it relates
illiquid assets to liquid liabilities. Its
interpretation is again: the higher this ratio
the less liquid the bank is. Lower values of
this ratio means that loans provide by the
bank are financed by clients’ deposits.

� The interbank ratio is computed as a ratio of
due from banks over due to banks. This
ratio measures the position of a bank in the
interbank market. If this ratio is greater than
100 %, then it indicates that the bank is net
lender (and thus probably more liquid).
These liquidity ratios are still in common. It

is possible to calculate them only on the basis
of publicly available data from banks’ balance
sheets and it is easy to interpret their values.
Their disadvantage is the fact that they do not
always capture all, or any of liquidity risk.

2. Trends in the Liquid Asset Ratio
in the Visegrad Countries

First, we will focus on the development of liquid
asset ratio of banks in the Visegrad countries.
We have used unconsolidated balance sheet
data over the period from 2000 to 2011. As it
can be seen from Tab. 1, the sample includes
significant parts of all banking sectors (not only
by a number of banks but mainly by their share
on total banking assets).

Nevertheless, the share of the observed
bank on total assets (mainly for Slovakia) and the
number of observed banks (mainly for Hungary
and Poland) may appear to be quite low. Partly it
is a consequence of a growing role of branches
of foreign banks; partly it is because we do not
include data from building societies, mortgage
banks and from specialized banks like
âeskomoravská záruãní a rozvojová banka,
Slovenská záruãná a rozvojová banka, âeská
exportní banka, Exim banka, Magyar Fejlesztési
Bank or Bank Gospodarstwa Krajowego which
focus on very special financial products and
services. The panel is unbalanced as some of
banks do not report over the whole period of time.

For these banks, we have calculated the liquid
asset ratio. We include cash, government bonds,
short-term claims on other banks and securities
from trading portfolio in liquid assets. As higher
value of this ratio means higher liquidity, it is evident
that bank liquidity in all Visegrad countries has
decreased during the analyzed period (Fig.1). 
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However, the development trends differ
among individual countries. Liquidity of Czech
banks declined in 2000–2009, due to the mutual
effect of a higher lending activity of Czech

banks and of the decrease of balances with
central banks and other banks [13]. However,
we can see a slightly improvement of liquidity in
last two years so the average liquidity position

Tab. 1: Data Availability

Indicator 00 01 02 03 04 05 06 07 08 09 10 11

Czech Republic

Total number of banks 40 38 37 35 35 36 37 37 37 39 41 44

Number of observed banks 14 15 16 16 16 15 13 13 12 12 13 12

Share of observed banks 
on total assets (in %)

75 77 76 76 74 71 74 74 68 70 70 77

Hungary

Total number of banks 40 41 39 38 35 34 37 38 36 35 35 35

Number of observed banks 13 18 23 24 26 29 28 27 26 23 21 13

Share of observed banks 
on total assets (in %)

72 74 84 86 87 88 88 87 88 88 87 83

Poland

Total number of banks 73 71 62 60 54 54 51 50 52 49 49 44

Number of observed banks 15 23 26 31 34 34 31 30 31 30 27 19

Share of observed banks 
on total assets (in %)

60 70 73 88 84 84 82 80 79 79 78 74

Slovakia

Total number of banks 23 21 20 21 21 23 24 26 26 26 29 31

Number of observed banks 11 13 13 13 13 14 12 12 12 11 10 10

Share of observed banks 
on total assets (in %)

46 58 54 59 59 65 62 65 69 67 65 66

Source: author’s processing

Fig. 1: Liquid Asset Ratio in the Visegrad Countries

Source: author’s calculation
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of Czech banks is better. This is caused mainly
by a higher portion of government securities
held by banks [15].

The fall in liquidity of Hungarian, Polish and
Slovak banks is mainly a result of the financial
crisis (this impact is statistically significant for
Poland – see Section 4). The financial crisis
and bank liquidity can influence each other in
both directions: the financial crisis can be
caused by poor bank liquidity; or poor bank
liquidity can be a result of the financial crisis.
The financial crisis affects banks in two
different ways. First, the volatility of important
macroeconomic variables influences unfa-
vorably the business environment of banks.
Second, the instability deteriorates the
business environment of borrowers; it can
worsen their ability to repay the loans which
can lead to a decline in bank liquidity.

It is interesting that the financial crisis has
affected each banking sector in different year.
The liquid asset ratio of Slovak banks
fluctuated only slightly during the period
2000–2008; about one-third of assets of Slovak
banks were liquid assets. This ratio sharply
dropped in 2009. According to the National
Bank of Slovakia [26], the year 2009 can be
considered with certainty to be a turning point
for the banking sector. The economic crisis
adversely effected sectors in which Slovak
banks have significant credit exposures. Also
activities in the interbank market strongly
changed: in previous years, Slovak banks mostly
received deposits from foreign banks and then
conducted sterilization operations with the
National Bank of Slovakia. In 2009, after the
euro changeover, these operations lost their
previous significance. Most banks borrowed
funds from other banks with the Eurosystem
and invested these funds predominantly in
government bonds and in some cases in the
interbank market, mainly in transactions with
parent banks. The fall of liquidity in 2009 was
followed by an even deeper decline in 2010.
The amount of liquid assets was adversely
affected by the ending of growth trends in
government bond investments in 2010.
Moreover, there was an increase in the share of
foreign bonds, including speculative-grade
bonds in certain banks. Some banks also faced
the bigger maturity mismatch between assets
and liabilities due to a higher share of very
short-term deposits which made them more

dependent on the stability of these funds [27].
We can see also slightly improvements in 2011.

When it comes to Polish banks, the liquid
asset ratio fluctuated only slightly during the
period 2000–2006. In 2007, the liquidity started
to decline. Banks financed increased demand
for loans both to households and non-financial
companies also by reduction of the part of liquid
assets. Mainly small and medium sized banks
with a poorly developed deposit base used
funds from the interbank market [29]. In 2008,
the increase in lending activities continued.
However, some important structural weaknesses
occurred: due to banks exceeded due from
banks and the Polish banking sector as a whole
became net borrower in the interbank market;
household debts in foreign currency grew
rapidly (up to more than 25 % of total loan
portfolio [30]; and a very high loan-to-deposit
ratio which signals that while financing loans,
many banks have not enough clients deposits
and are dependent on other sources of
financing such as loans from other banks or
funds from debt securities issuance.

The situation was very similar in the
Hungarian banking sector which was affected
by the financial crisis already in 2007.
According to [20], the internal, structural
features of the banking sector have evolved
over the years. These specifics are, as in case
of the Polish banking sector, a very high loan-
to-deposit ratio, long net foreign currency
position which resulted from the growing ratio
of foreign currency loans (about one third of
loans to non-financial companies and even two
thirds of loans to households). Moreover, some
Hungarian banks provided loans to foreign
customers especially from CEE countries
which were financed partly by local retail
deposits. These structural weaknesses gained
special importance due to the worsening
financial and economic conditions.

3. The Model
In order to identify determinants which affect
liquid assets of commercial banks in the
Visegrad countries we use the panel data
regression analysis (Equation 1).

LARit = α + β′ . Xit + δi + εit (1)

where LARit is liquid asset ratio for bank i in
time t, Xit is vector of explanatory variables for
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bank i in time t, α is constant, β' is coefficient
which represents the slope of variables,
δi represents fixed effects in bank i, and
εi means the error term.

It is evident that the most important task is
to choose the appropriate explanatory variables.
Although liquidity problems of some banks
during the global financial crisis re-emphasized
the fact that liquidity is very important for the
functioning of financial markets and the
banking sector, an important gap still exists in
the empirical literature about liquidity and its
measuring. Most studies focus on bid-ask
spreads in the market and thus on the measu-
rement and determinants of market liquidity.
However, only few studies aim to identify
determinants of funding liquidity measured by
any liquidity ratio which reflects in part the lack
of interest, until recently at least, of some
regulators [3].

Aspachs et al. [2] study bank-specific and
macroeconomic determinants of liquidity of 57
UK-resident banks, on data on a quarterly basis
over the period from 1985Q1 to 2003Q4. They
found out that the liquidity ratio is a function of
the probability of obtaining the support from
a lender of last resort in case of a liquidity
shortage (which lowers the incentive to hold
liquid assets); short term interest rate which
captures the monetary policy effect (the
negative regression coefficient signals that
when policy rates are high banks respond by
holding a smaller amount of liquid assets);
growth rate of gross domestic product (banks
hold a smaller amount of liquidity in periods of
a stronger economic growth); and interest margin
as a measure of opportunity costs of holding
liquid assets which has a negative impact on
liquidity holdings. For foreign owned banks,
support from a lender of last resort does not
appear to affect their holding of liquid assets.
When it comes to short term interest rate and
growth rate of gross domestic product, these
variables are statistically significant, too, but
their effect on bank liquidity is smaller. The
interest margin affects liquidity of foreign
owned banks positively. Bank profitability; loan
growth where a higher loan growth should
signal an increase in illiquid assets and size of
the bank are not statistically significant.

Determinants of liquidity risk of 1107 banks
from 36 emerging economies in the period
1995–2000 were analyzed by [9]. Their main

aim was to explore how the liquidity of
commercial banks is affected by the exchange
rate regime of the country in which they
operate. They found out that in extreme regimes
at both ends of the line (i.e. pure floating at one
end and currency board and dollarized
economies at the other end) banks are more
liquid than in intermediate regimes. However,
they focus also on other determinants both on
the macroeconomic and bank-specific level.
According to their results, bank liquidity
depends on the individual behavior of banks,
their market and macroeconomic environment.
Following factors have a positive impact on
bank liquidity: capital adequacy (higher capital
adequacy is concomitant with higher liquidity);
lending interest rate which is consistent with the
credit rationing phenomenon; and the share of
public expenditures on gross domestic product
which measures the supply of relatively liquid
assets. On the contrary, the impact of the
financial crisis (which is very often caused by
poor bank liquidity) is negative. The link between
the presence of a prudential regulation (which
should be the obligation for banks to be liquid
enough and an incentive mechanism for banks
to enforce a more efficient liquidity mana-
gement) is mixed and depends on the used
dependent variable (they used different liquidity
ratios). The results show that the introduction of
the prudential regulation increases confidence
in the banking sector so that banks can collect
more deposits, thus increasing liquid liabilities,
while, at the same time but to a lesser extent,
investing more in illiquid projects. The impact
size of bank measured by its total assets; the
growth rate of gross domestic product; and the
rate of inflation are not statistically significant.

The impact of various variables on the
share of liquid assets in deposits was investi-
gated by [1]. They use data of the Thailand
banking sector in the period of January 1992 to
October 1998. They have found that bank
liquidity in Thailand increased as a result of
a higher discount rate (which they see as
a penalty rate of insufficient liquidity) and
a higher volatility of the cash to deposit ratio (as
a proxy for liquidity risk volatility). However, it
appeared that banks hold a higher buffer of
liquid assets mainly after the collapse of the
baht, i.e. in periods of higher perceived degree
of uncertainty or risk of default in the aftermath.
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The empirical analysis of the hypothesis
that interest rates affect banks’ risk taking and
the decision to hold liquidity across European
countries provides [21]. The analysis is based
on data of 5066 European banks over the
period from 1998 to 2004. The study came to
conclusion that across European countries, the
interbank interest rate positively affects the
liquidity retained by banks and the decision of
a bank to be a lender in the interbank market.
The key variable which affects the decision to
lend in the interbank market is the liquidity price
which depends on the demand and supply of
liquidity and on the risk-free interest rate. The
increase of this price increases the liquidity
supply and thereby the lending in the interbank
market. As this new liquidity is invested by
borrowers in risky loans, the rise in the risk-free
interest rate increases banks’ risk-taking
behaviour (which is measured by the share of
loans on total assets and share of loan loss
provisions on net interest revenues). The
results also showed that bank size matters: the
lender banks tend to be smaller than borrower
ones. The relation between the monetary policy
interest rate and the decision of a bank to hold
liquidity and to lend in the interbank market is
negative.

The effects of the financial crisis on the
liquidity of commercial banks in Latin America
and Caribbean countries investigated [24]. The
results based on monthly observations over the
period from January 1970 to December 2004
show that liquidity tends to be inversely related
to the business cycle in half of the countries
studied; and to the volatility of the cash-to-
deposit ratio as well (which indicates that
commercial banks tend to expand liquidity when
the volatility of cash demand by the public rises).
The effect of the money market interest rate as
a measure of opportunity costs of holding
liquidity is mixed: the coefficient is positive in
some countries and negative in some other
countries (mainly in countries with relatively
high interest rates). The relation between the
financial crisis and bank liquidity is also mixed:
in six out of the nine countries, banks were less
liquid during the crisis. This concerns in
particular countries where there was a lending
boom before the crisis or where banks were
subject to large deposit withdrawals during the
crisis. In other three countries, banks were
more liquid during the crisis. In most of these

countries the banking crisis was accompanied
by an exchange rate crisis that probably led
banks to be more conservative in their liquidity
policies. However, such bank behavior can
deepen the crisis if companies cannot access
credits to finance their operations.

Liquidity created by all 457 German state-
owned savings banks and its determinants in
the period from 1997 to 2006 was analyzed by
[32]. According to this study, bank liquidity is
determined by macroeconomic factors; mainly
by the monetary policy interest rate which has
a highly significant negative influence on bank
liquidity (i.e. tightening monetary policy reduces
bank liquidity). The level of unemployment is
connected with demand for loans and can also
act as a proxy for the general health of the
economy and the negative influence means.
The negative influence of the level of
unemployment indicate that the healthier the
economy is, i.e. the lower the unemployment
rate, the more liquidity is created by banks.
They do not find any bank specific factors, such
as bank profitability or size of the bank
measured by a total number of bank customers,
to have any influence on liquidity creation. Also
the savings quota which should indicate the
deposit behavior of private clients is not
statistically significant.

Entirely unique is the approach of [18].
Except of common determinants, they investigate
the impact of violent political incidents arising
from conflict between radical Islamic group and
the Egyptian state. Based on data for the period
1983–1996, they found out that bank liquidity is
pro-cyclical (the level of the economic output is
taken into account by the logarithm of real
gross domestic product) and responds positively
also to increases in the discount rate (although
this response seems only to be temporary), to
the degree of the macroeconomic instability
which is captured by the rate of depreciation of
the black market exchange rate. The impact of
economic reforms reduced excess liquidity.
However, the most important factor which has
an impact on bank liquidity is the number of
violent political incidents: banks hold excessive
liquid reserves in periods of the political
instability.

Berger et al. [4] used data of almost all U.S.
banks over the period 1993–2003 and explored
how banks create liquidity. They tested whether
the liquid asset ratio is determined by bank
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capital (measured by the share of equity in total
assets); bank risk (measured by the standard
deviation of banks’ return on assets, by the
share of risk-weighted assets and off-balance
sheet activities in total assets, and by the 
Z-score which shows the distance to default);
bank size (measured by the logarithm of total
assets); bank holding company status (a dummy
variable if the bank is a part of a holding);
merger and acquisition history (a dummy
variable for banks which was involved in
a merger or acquisition over past three years);
local market competition (measured by the
Herfindahl-Hirschman index and share of bank
market held by medium and large banks); and
economic environment (measured by the
logarithm of the weighted average population in
all markets in which a bank has deposits, by the
weighted average population density and by
the weighted average income growth). They
estimate the regression separately for small,
medium and large banks. Their results showed
that the most important determinant of the bank
liquidity creation is capital adequacy. However,
its impact differs by the size of the bank: the
relationship between capital and liquidity
creation is positive for large banks, insignificant
for medium banks and negative for small
banks. The different links between bank capital
and liquidity for small and large U.S. banks can be
explained by two different theories. The financial
fragility-crowding out hypothesis suggests that
bank capital may impede liquidity creation by
making the bank’s capital structure less fragile.
A fragile capital structure encourages the bank to
commit to monitoring its borrowers, and hence
allows it to extend loans. Additional equity capital
makes it harder for the less fragile bank to commit
to monitoring, which in turn hampers the
bank’s ability to create liquidity. Capital may also
reduce liquidity creation because it crowds out
deposits. An alternative view – the risk absorption
hypothesis – is related to banks’ role as risk
transformers and emphasizes that higher capital
improves banks’ ability to absorb risk and hence
their ability to create liquidity. The review of
studies which supports both hypotheses can be
found in [4]. However, they found also some other
important determinants of bank liquidity: banks
that are members of a holding company, have
a retail orientation, and engaged in mergers and
acquisitions activity during the prior three years
create more liquidity.

Cornet et al. [10] study how banks managed
the liquidity shock that occurred during the
financial crisis of 2007–2009 by adjusting their
holdings of cash and other liquid assets and
how these efforts affected credit availability.
Their sample included quarterly data of all US
commercial banks over the period 2006Q1
through 2009Q2. They estimated regression
function separately for small and large banks
with following explanatory variables: the share
of illiquid assets (such as loans, leases, asset-
backed securities, mortgage-backed securities)
on total assets; the share of core deposits 
(i.e. deposits under USD 100 000 plus all
transactions deposits) on total assets; bank
capital adequacy and the ratio of unused
commitments to commitments plus assets.
They came to conclusion that during the crisis,
the liquidity risk exposure led to greater
increases in liquid assets, mirrored by greater
decreases in credit origination. In other words,
banks with more illiquid asset portfolios
increased their holdings of liquid assets and
decreased lending. The results showed
significant differences between small and large
banks. Mainly small banks that relied more
heavily on stable sources of financing, i.e. core
deposits and capital, continued to lend relative
to other banks. Moreover, large banks have
higher share of illiquid assets on total assets
than small banks and also hold a greater
fraction of unused commitments. Large banks
are more exposed to liquidity risk than small
banks across four dimensions: more undrawn
commitments, less capital, less reliance on
core deposits and lower liquidity of balance
sheet assets. Off-balance sheet liquidity risk
materialized as borrowers drew on pre-existing
commitments in large quantities.

Berrospide [5] analyzed a panel dataset
using the quarterly balance sheet data for all
U.S. commercial banks between 2005 and 2009
with a regression framework which considers
the share of liquid assets in total assets as the
dependent variable. Potential explanatory
variables included the logarithm of total assets
(as a proxy for bank size); the Tier 1 capital
ratio; the share of core deposits in total assets
(as a proxy for the role of stable sources of
funding); the unused commitment ratio (as
a proxy for off-balance sheet funding liquidity
stemming from loans); security write-downs (as
a measure of banks’ exposure to expected
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losses in their securities portfolio); and the
share of loan loss reserves in total loans (as
a measure of the possibility that a further
deterioration in credit quality forces banks to
reallocate their assets from risky loans to safe
and liquid securities). They found out that
banks increased their holdings of liquid assets
during the financial crisis also in anticipation of
future losses from securities write-downs and
expected loan losses. On the contrary, holdings
of liquid assets decrease with bank capital and
core deposits (which substitute for cash and
other liquid assets) and also with size of the bank.

The analysis of liquidity position of foreign
owned banks in ten Central and Eastern
European economies (Bulgaria, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania,
Poland, Romania, Slovakia, and Slovenia) in
the period 1994–2004 is provided by [16]. They
used the share of liquid assets in deposits and
short term funding as the dependent variable
and many explanatory variables, such as bank
size (measured by logarithm of total assets);
capitalization (measured by the share of equity
in total assets); average real deposit rate in the
banking system (as a proxy for the cost of
holding liquid reserves); real interbank rate (as
a measure for the cost of liquidity in the banking
system); growth rate of gross domestic product
(as a proxy for the stage of the business cycle);
level of GDP per capita (as a proxy for a general
economic development); and a dummy variable
which should indicate banks’ transnational
status. They found out that transnational banks
hold a higher relative volume of liquid assets
only in the case of aggregate liquidity
shortages. In normal times, liquidity of banks
operating in a single country is higher. This is
caused by the fact that transnational banks
have access to foreign sources of liquidity.
Larger banks hold less liquid assets than
smaller ones. Bank liquidity is increasing with
better capitalization, a higher interbank rate,
a lower deposit rate, a lower growth rate of
GDP and a lower GDP per capita.

The liquidity buffers of 112 Australian
depository institutions in the period from June
2002 to March 2012 are analyzed by [19]. The
results showed that depository institutions build
up their liquidity buffer during economic
downturns and draw them down in economic

upturns (measured by the growth rate of GDP).
Liquidity is decreasing with the size of the
depository institution (measured by the
logarithm of total assets), with a higher lending
growth, higher profitability and also during
periods of a high interbank interest rate. They
also found out that the net interest margin is
inversely related to the liquidity buffer which
means that banks hold less liquidity when
opportunities to earn higher returns on loans
are available. However, this impact is not
statistically significant.

Hunteanu [25] analyzed the impact of capital
adequacy, asset quality (measured by the
share of impaired loans in total loans and by
the share of loan loss provisions in net interest
revenues), interbank funding (measured as
a share of interbank assets in interbank
liabilities), funding costs (measured as a share
of the total interest expenses in total liabilities),
costs to income ratio, interbank interest rate,
credit risk rate (measured as a share of total
exposures in total loans and interests), inflation
rate, growth rate of the real GDP and
unemployment rate on liquidity of 27 banks
active in Romania over the period 2002–2010.
The results showed that different factors
influence the share of liquid assets in deposits
and short term funding in different periods. In
the whole analyzed period, bank liquidity is
positively linked with loan loss provisions,
funding costs and the unemployment rate and
negatively linked with the interbank interest
rate. Focusing only on the pre-crisis period
(2002–2007), bank liquidity increases with
higher capital adequacy and decreases with
the higher credit risk and inflation rate. In the
crisis period (2008–2010), bank liquidity is
positively related to loan loss provisions, the
interbank interest rate and inflation rate.

The selection of variables was based on the
above cited relevant studies. We considered
whether the use of the particular variable makes
economic sense in the Visegrad countries. For
this reason, we excluded from the analysis
variables such as political incidents. We also
considered which other factors could influence
the behavior of banks in the interbank market.
The limiting factor then was the availability of
some data. The list of used variables can be
found in Tab. 2.
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We considered four bank specific factors
and nine macroeconomic factors. We do not
have an exact expectation of the impact of these
factors on the liquid asset ratio because their
impact was different in the above cited studies.
The macroeconomic data were provided by the
International Financial Statistics of the
International Monetary Fund (IMF). The data on
average exchange rates were provided by
Oanda Corporation. The bank specific data were
obtained from the unconsolidated balance sheet
and profit and loss data of banks’ annual reports.

4. Results and Discussion
We used an econometric package EViews 7. After
tests of stationarity, normality and multicolli-
nearity, we proceed with regression estimation.
We estimated Equation 1 both for all Visegrad
countries and as well separately for each
country. First we included all explanatory
variables which might have an effect on the
dependent variable. To reduce the number of
explanatory variables, we used information
criteria (Akaike, Schwarz and Hannan-Quinn).
The aim was to find a regression model with
a high value of the adjusted coefficient of
determination in which all the variables
involved are statistically significant.

Although most studies assumed the
negative link between the business cycle and
bank liquidity, the results show that the
approach of [18] can be applied on banking
sectors in the Visegrad countries (Tab. 3).
A positive sign of the coefficient signals that the
cyclical downturn should lower banks' expected
transactions demand for money and therefore
lead to decreased liquidity. Moreover, during
expansionary phases, companies (which have
higher profits) and households (which have
a higher income) might prefer to rely more on
internal sources of finance and reduce the relative
proportion of external financing and might
reduce their debt levels. In recessions, house-
holds and corporations may increase their
demand for bank credit in order to smooth out
the impact of a lower income and profits. The
growth rate of gross domestic product is
statistically significant with one year lag which
is consistent with the fact that companies and
households need some time for accumulating
profits and savings and therefore it takes some
time for changes to be reflected in banks’
liquidity. Lagged values are also more likely
reflect earlier decisions [4].

Tab. 2: Variables Definition

Variable Source

CAP: the share of equity on total assets of the bank annual reports

NPL: the share of non-performing loans on total volume of loans annual reports

ROE: the share of net profit on banks’ equity annual reports

TOA: logarithm of total assets of the bank annual reports

FIC: dummy variable for financial crisis (1 in 2009, 0 in rest of the period for 
CR and SK, 1 in 2008 and 2009, 0 in rest of the period for PL and HU) own

GDP: growth rate of gross domestic product (GDP volume % change) IMF

INF: inflation rate (CPI % change) IMF

IRB: interest rate on interbank transactions IMF

IRL: interest rate on loans IMF

IRM: difference between interest rate on loans and interest rate on deposits IMF

MIR: monetary policy interest rate IMF

UNE: unemployment rate IMF

EUR: exchange rate CZK(HUF, PLN, SKK)/EUR (yearly average) Oanda Corp.

Source: author’s processing
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Bank liquidity is positively affected by the
interest rate on loans and negatively affected
by the interbank interest rate. Although these
two effects may appear to be quite surprising,
they are consistent with the problem of credit
crunch and credit rationing (whose presence in
the Czech banking sector was proved by [37].
According to [38], an increase in the interest
rate is connected with two effects. The
incentive effect increases interest incomes and
thus the bank’s profit. On the contrary, the risk
of the bank’s credit portfolio can increase due to
an adverse selection effect and thus the profit
decreases. So the increase in the interest rate
on loans does not have to encourage banks to
lend more. As a result, instead of the lending
activity, banks focus more on liquid assets
(either interbank transactions or trading with
securities). The negative impact of the interbank
interest rate may have a very similar
explanation. Banks may perceive an increase in
the interbank interest rate as a signal of a higher
risk of interbank lending. Their motivation to
lend to other banks (which would increase the
liquid assets) is therefore lower. These findings
are also in accordance with conclusions of [19]
and [24] for the interbank interest rate and of [9]
for the interest rate on loans.

We expected a negative influence of non-
performing loans but results of the analysis
show the opposite effect. This could be a sign
of a prudent policy of banks: they offset

a higher credit risk in the previous year with
cautious liquidity risk management.

The positive influence of bank profitability is
statistically significant with two years lag which
is in accordance with [2] who noted that liquidity
constrained banks need to accumulate the
profit which then may be invest in liquid assets
and thus used as a source of liquidity.

According to our findings, small banks are
more liquid than big banks in the Visegrad
countries. This finding fully corresponds to the
well-known “too big to fail” hypothesis. If big
banks see themselves as “too big to fail”, their
motivation to hold liquid assets is limited. In case
of a liquidity shortage, they rely on liquidity
assistance of a Lender of Last Resort. This is also
in accordance with results of [16], [19] and [21].

Capital adequacy, financial crisis, inflation,
interest margin, monetary policy interest rate
and unemployment rate have no statistically
significant impact on liquid assets in the
Visegrad countries.

The estimated coefficients that fit best the
regression model for the Czech banks are
presented in Tab. 4. The explanatory power of
the model is quite high. The positive influence
of the share of capital on total assets is
consistent with the assumption that a bank with
sufficient capital adequacy should be liquid,
too, and with findings of [4], [9], [16] and [25].

The positive coefficient of the exchange
rate CZK/EUR signals that the depreciation of

Tab. 3: Determinants of Liquid Assets in the Visegrad Countries

Variable Coefficient Standard deviation

Constant 102.4388* 11.50473

GDP(-1) 0.486145* 0.148849

IRB -1.807430* 0.412376

IRL 1.067383* 0.412376

NPL(-2) 0.416755* 0.063177

ROE(-2) 0.069589* 0.024944

TOA -7.174790* 0.990912

Adjusted R2 0.742173

Durbin-Watson stat. 1.722985

Total observation 669

Note: The starred coefficient estimates are significant at the 1% (*), 5% (**) or 10% (***) level.

Source: author’s estimation
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the Czech koruna leads to a higher liquid asset
ratio. Interbank transactions are a substantial
part of liquid assets. The Czech banking sector
is a net lender in the interbank market [14]; it is
therefore highly probable that at least some
Czech banks lend also to a foreign bank. The
profitability of such transactions increases with
the domestic currency depreciation. Therefore,
the depreciation of the Czech koruna can
stimulate banks to focus more on the international
interbank transaction and thus increase their
level of liquid assets.

The influence of bank profitability on the
value of the liquid asset ratio is opposite than it
was for the entire group of the Visegrad
countries. However, the negative influence of
bank profitability measured by return on equity
is consistent with the standard finance theory
which emphasizes the negative correlation of
liquidity and profitability and with results of [19].

The liquid asset ratio is determined by the
capital adequacy, growth rate of GDP and size of the
bank in Hungary. The explanatory power of the
model for the Hungarian bank is very high (Tab. 5).

Tab. 4: Determinants of Liquid Assets in the Czech Republic

Variable Coefficient Standard deviation

Constant 46.22090* 8.915779

CAP 0.233440** 0.094555

EUR 2.761544* 0.288141

ROE -0.1995948** 0.092963

Adjusted R2 0.746227

Durbin-Watson stat. 1.761493

Total observation 167

Note: The starred coefficient estimates are significant at the 1% (*), 5% (**) or 10% (***) level.

Source: author’s estimation

Tab. 5: Determinants of Liquid Assets in Hungary

Variable Coefficient Standard deviation

Constant 145.5259* 19.41154

CAP(-1) -0.578454* 0.144927

GDP(-2) -0.395486*** 0.228533

TOA -8.395486* 1.513355

Adjusted R2 0.916485

Durbin-Watson stat. 1.839492

Total observation 197

Note: The starred coefficient estimates are significant at the 1% (*), 5% (**) or 10% (***) level.

Source: author’s estimation

As in case of the whole group of the
Visegrad countries, liquidity is decreasing with
the size of a bank. On the contrary, the link
between the business cycle and bank liquidity
seems to be opposite: a negative sign of the
coefficient signals that banks hold a smaller
amount of liquidity in periods of the stronger

economic growth, as in [2] and [24]. However,
this impact is statistically significant with two
years lag which enable us to make a different
conclusion. As two years after the recession
banks hold a low level of liquid assets (and two
years after the expansion the value of the liquid
asset ratio is high a vice versa), it seems that
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liquidity tends to be rather positively related to
the business cycle (as in case of the entire V4
group and [18]).

A negative sign of the coefficient for capital
adequacy can be again a sign of a prudent
policy of banks: banks which have lower capital
adequacy in the previous year pay more
attention to liquidity risk management and hold
a higher share of liquid assets [4].

Other variables (the share of non-
performing loans, profitability, financial crisis,
inflation, all interest rates (interbank, on loans,
monetary policy), interest margin, inflation and

unemployment rate) have no statistically
significant impact on bank liquidity in Hungary.

Determinants of the liquid asset ratio in
Poland can be found in Tab. 6. Again, first we
included all explanatory variables which might
have an effect on the dependent variable and
then we reduced them with the use of information
criteria in order to find a regression model with
a high value of the adjusted coefficient of
determination in which all the variables involved
are statistically significant. Two of them – capital
adequacy and the size of the bank – have the
same impact as in case of Hungary.

Tab. 6: Determinants of Liquid Assets in Poland

Variable Coefficient Standard deviation

Constant 77.51413* 17.65266

CAP -0.533819** 0.268021

FIC -7.468880* 2.390991

GDP(-2) 1.703999* 0.553103

TOA -5.709038* 1.767866

Adjusted R2 0.668959

Durbin-Watson stat. 1.728812

Total observation 258

Note: The starred coefficient estimates are significant at the 1% (*), 5% (**) or 10% (***) level.

Source: author’s estimation

The negative impact of the financial crisis
was discussed in Section 2 and is consistent
with findings of [9] and [24]. The positive link
between the business cycle and growth rate of

GDP is the same as in case of the entire group
of the Visegrad countries, only the lag is one
year longer. It seems that companies and
households need more time for accumulating

Tab. 7: Determinants of Liquid Assets in Slovakia

Variable Coefficient Standard deviation

Constant 34.23601* 5.075040

CAP(-1) -0.693248*** 0.366619

IRL 2.910604* 0.413125

ROE -0.178342* 0.064737

UNE -1.565712* 0.326671

Adjusted R2 0.541637

Durbin-Watson stat. 1.940998

Total observation 119

Note: The starred coefficient estimates are significant at the 1% (*), 5% (**) or 10% (***) level.

Source: author’s estimation
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the profit and savings before they will reduce
their proportion of external financing which
would result in higher bank liquidity.

The liquid asset ratio of Slovak banks is
determined by bank capital adequacy and
profitability, the interest rate on loans and the
rate of unemployment (Tab. 7). The link
between capital adequacy and bank liquidity
shows (as in case of Hungarian and Polish
banks) that banks offset lower capital adequacy
in the previous year with more cautious liquidity
risk management and hold sufficient buffer of
liquid assets [4].

Bank liquidity is positively influenced by the
interest rate on loans which is again consistent
with the problem of credit crunch and credit
rationing (as in case of the entire group of the
Visegrad countries). More liquid banks are less
profitable (as in case of Czech banks and in
[19]). The last determinant is unique for
Slovakia but is in accordance with [24]: as the
level of unemployment is connected with
demand for loans and can act as a proxy for
general health of the economy, the higher the
rate of unemployment the more liquidity is held
by banks. No other variable statistically
significantly influenced the liquid asset ratio of
Slovak banks.

Conclusion

The aim of this paper was to describe the
development of the liquid assets ratio and to
find out determinants which affect their values
in the Visegrad countries. Liquidity of Czech
banks declined in 2000–2009 (due to a higher
lending activity and decrease of balances with
central banks and other banks) but it has
improved during last two years. The drop in the
liquid asset ratio of Hungarian, Polish and
Slovak banks is mainly a result of the financial
crisis. In Slovakia, the crisis influenced sectors
in which banks have significant credit
exposures. It was accompanied by the change
of interbank market activities. Situation in the
Polish and Hungarian banking sector was very
similar. Some important structural weaknesses
occurred in both countries: a very high loan-to-
deposit ratio, a high share of foreign debts, and
a negative net position in the interbank market.
These weaknesses gained special importance
due to the worsening financial and economic
conditions.

Furthermore, we focused on determinants
of the liquid asset ratio. The liquid asset ratio is
positively affected by the interest rate on loans,
the growth rate of GDP in the previous year, the
share of non-performing loans, two years
lagged and by bank profitability, two years
lagged, and negatively affected by the size of
the bank and the interbank interest rate. The
liquid asset ratio of Czech banks increases with
higher capital adequacy and with the
depreciation of the Czech koruna and
decreases with higher bank profitability. In
Hungary, the liquid asset ratio is determined by
bank capital adequacy, the size of the bank and
the growth rate of GDP, two years lagged. The
impact of all these factors is negative. The
impact of capital adequacy and the size of the
bank is the same for Polish banks; moreover,
the liquid asset ratio decreases during the
period of the financial crisis and two years after
the recession in Poland. Finally, liquidity of
Slovak banks is positively influenced by the
interest rate on loans and negatively influenced
by capital adequacy in the previous year, bank
profitability and the rate of unemployment.

Although the Visegrad countries have a lot
in common, it is evident that different factors
determined the liquid asset ratio in individual
countries. The only factor that determines the
liquid asset ratio in all analyzed countries is
capital adequacy. However, the link between
capital adequacy and bank liquidity differs
among countries. In the Czech Republic, liquid
banks are solvent, too, which is consistent with
the risk absorption hypothesis. On the contrary,
insolvent banks are more liquid in all other
countries, which confirm the financial fragility-
crowding out hypothesis. This finding raises
interesting policy issues. While regulators may
be able to make banks safer by imposing
higher capital requirements, this benefit may be
associated with a reduction of liquidity of
Hungarian, Polish and Slovak banks.

The positive impact of the interest rate on
loans (in Slovakia and in the entire group of V4)
and interbank interest rate (in V4) is positive
which signals the existence of the information
asymmetry on these markets. Also the link
between the size of the bank and its liquidity is
the same for all countries where this factor was
statistically significant: Hungary, Poland and
the entire group of Visegrad countries. The
direction of influence of some factors, such as
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bank profitability or the growth rate of GDP
differs among countries. Some other factors,
such as the exchange rate, the existence of the
financial crisis or the rate of unemployment was
statistically significant only in one country.
Inflation, interest margin and monetary policy
interest rate have no statistically significant
effect on the liquid asset ratio in any of the
Visegrad countries.

This paper was prepared with the financial
support of the Czech Science Foundation
(Project GAâR P403/11/P243: Liquidity risk of
commercial banks in the Visegrad countries).
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Abstract

LIQUID ASSETS IN BANKING: WHAT MATTERS IN THE VISEGRAD
COUNTRIES?
Pavla Vodová

The recent financial crisis has shown that a liquidity risk plays an important role in the current
developed financial system. Some Hungarian and Polish banks suffered liquidity problems, too.
This paper therefore aims to describe development of liquid asset ratio and to find out determinants
which affect their values in the Visegrad countries. The data cover the period from 2000 to 2011.
Liquidity of Czech banks declined in 2000–2009 (due to higher lending activity and decrease of
balances with central banks and other banks) but it has improved during last two years. Liquidity
of Slovak banks has decreased in 2009 and 2010 due to impact of financial crisis on some
economic sectors and due to changes in interbank market transactions. Very similar is the
development of liquid asset ratio in Hungary and Poland where it has gone down during last five
years due to important structural weaknesses such as very high loan-to-deposit ratio, high share
of foreign debts, and negative net position in the interbank market. Furthermore, we focus on
determinants of liquid asset ratio. Results of the panel data regression analysis showed that the
liquid asset ratio is mostly influenced by the size of the bank, its capital adequacy and profitability.
Also overall macroeconomic conditions, such as growth rate of gross domestic product, the
existence of financial crisis, exchange rate or rate of unemployment and the development of
interest rates (both on loans and interbank transaction) are important. Although the Visegrad
countries have a lot in common, different factors determined liquid asset ratio in individual countries
and also the direction of influence of some factors may differ.

Key Words: liquid assets, panel data regression analysis, commercial banks, Visegrad
countries.

JEL Classification: C23, G01, G21.

EM_03_13_zlom(4)  3.9.2013  10:15  Stránka 129



Marketing a obchod

130 2013, XVI, 3

Introduction

Beer-brewing has a long tradition in this
country. The first documented reference about
brewing in the Czech Kingdom is the
Endowment Act issued by King Vratislav II in
1088, where the Collegiate Church of Vysehrad
is granted a tithe of hops for brewing beer. It is
thus likely that beer-brewing started in Bohemia
even earlier than that.

In the 19th century brewing became, based
on technological and scientific knowledge, an
industrial sector. During this time five of
today’s most known Czech breweries are
founded: Pilsner Urquell (1842), Smichov
Staropramen (1869), Gambrinus in Pilsen
(1869), Velke Popovice Brewery (1874),
Budweiser Budvar in Budejovice (1895) and
also important Moravian breweries Prerov
(1872) and Starobrno (1872). Industrial brewing
was accompanied by gradual concentration of
production. In the first half of the 19th century
there were 1 052 breweries in Bohemia, their
number further reduced to 666 in 1912, 526
after WWI, and 260 breweries in 1946.

After 1948 the brewing industry was nationa-
lized. During the communist era only one
brewery was build in Most (now closed) and
brewery Radegast, now one of the biggest and
successfully growing breweries in the Czech
Republic. After 1989 only 71 breweries were
working with 18.2 mil. hl production. Lack of
investment caused standstill, but the consolida-
tion of Czech breweries was taking place.
Nowadays, brewing is performed by 38 companies
in 44 industrial-size breweries. There are more
than 100 microbreweries in restaurants, the
U Fleku brewery as the oldest one, founded in
1499. Others were established in 1991. [22]

1. Literature Review
In contrast to the Czech Republic, global beer
production has been growing. The main reason
lies in the fact that the Czech breweries have
only a limited ability to enter emerging markets
in Asia, Central and South America. A partial
success can be viewed in entering markets of
the former Soviet Union and building on
contacts blithely lost after 1990. Significant
Czech breweries, except Budweiser Budvar,
are owned by multinational groupings which
own hundreds of other breweries and, in order
to fill markets, prefer acquiring new breweries
by geographic location. Therefore, there is no
interest in increasing exports from the Czech
Republic to distant territories. Pilsner breweries,
the largest Czech brewery group with fifty
percent of the domestic market, are owned by
SABMiller. Since 18 June 2012, a North
American brewing company Molson Coors
Brewing Company has completed the takeover
of StarBev, which flagship firm are domestic
Staropramen breweries. It renamed its new
division of nine breweries to Molson Coors
Central Europe. It has already been the third
takeover for Staropramen after 1991. The
second acquisition was done by Starobrno,
which together with Krusovice and Zlatopramen
Brewery owns Heineken. [1]

While global beer consumption in 2000 was
1.374 bil. hl, in 2005 it was increased to 1.572
bil. hl. Estimates of world renowned analysts for
coming years from 2005 show that global
consumption in 2011 could reach 1.819 bil. hl.
The most dynamic growth is in Asia and
Eastern Europe, Central and South America.
Stagnation or decline in consumption is
expected in North America, Western Europe
and Australia.

ANALYSIS OF REASONS FOR BEER
CONSUMPTION DROP IN THE CZECH
REPUBLIC
Vratislav Kozák
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As for the consumption by country, the
biggest consumer in 2005 was China with 309
mil. hl and the consumption there shall reach
about 23 % of global quantity by 2011. The

U.S. with 232.5 mil. hl is second and despite
a slight decline, this shall remain unchanged
with 12% share. The third place will be taken by
Russia and Brazil replacing Germany.

Fig. 1: 
Beer Consumption in 2000 and 2005 and Beer Consumption Estimates for 2006 
and 2011 by Continents

Source [1]

1.1 The Development of Beer Production and Consumption in the Czech
Republic Beer Production by Brewery in the Czech Republic

Fig. 2: Beer Production by Brewery (in thousand hl)

Source [1]
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Fig. 2 illustrates beer production in the
Czech Republic. There is an evident trend in
growth and the situation shows that Czech
brewing industry was not negatively influenced
by the Czech economic crisis during the
monitored period.

Year 2010 can be seen as a complicated
one. As well as 2009, it was marked by
economic crisis, which influenced not only total
demand but brought changes in beer consumer
behaviour as well. This was enhanced by the
VAT increase, promising to bring more cash to
the state treasury.

Breweries, members of the Czech Beer &
Malt Association, produced 7.9 % less beer
during 2010 than in 2009. Production decrease
which started in 2009 thus continued. There

was a significant decrease in demand for draft
beer, where a drop in production was 12.8 %.

Gradually, the structure of demand is changing
by beer categories as well. The production of lager
beer decreased by 2.6 %, but its share in the
production of domestic breweries increased.
Whereas the production of draft beer was 62.3 %
of domestic production and lager beer 32.6 % in
2009, the production of lager beer in 2010 was 
35 % and draft beer decreased below 60 %. The
year-on-year share of other beers increased.

There has been a long-term continuing
growth in popularity of special beers. In 2010,
their production was 40 % higher than in the
previous year. Also, the production of high-
fermented and flavoured beer is growing, but
with a minimal influence on the market. [1]

Fig. 3: Share of Beer Production by Types in Domestic Market in 2009 and 2010

Source [1]

2. Research Aim and Methodology
The aim of this research is to compile and
analyze relevant reasons for the drop in beer
consumption in the Czech Republic. Based on
the research findings and their verification, the
author drew up possible ways how to increase
the consumption of beer in the Czech Republic,
while maintaining a responsible approach to
consumption. By responsible approach the
author has in mind mainly observing the age
limit for drinking alcohol [3], not aiming

advertisements directly at youth [20].
A comprehensive research on this topic has not
yet been carried out; breweries representatives
commented on the individual problems
separately, the complex of factors was not
taken into account. As most common were
reported unequal conditions for doing business
in the market of alcoholic beverages (still wine
is excise tax free and the excise tax on beer
was increased), underestimation of customer
relationship management [5], [6], [7], pressure
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on terms of delivery exerted by supermarkets
[11], [9].

Contribution of this paper is to identify and
quantify the individual factors. These were
determined by means of semi-structured
interviews with representatives of all industrial
breweries. Based on the interviews, inner
factors were excluded – e.g., mismanaging the
technological process [4], underestimating
marketing strategy [16], [8], the lack of
expertise - because it is not difficult to find
skilled workers with as many as 44 industrial
breweries in the Czech Republic.

To obtain relevant data a questionnaire
survey was used, as the aim was to address
respondents from breweries in the whole
Czech Republic. For the purpose of research
were defined the following objectives:
� What is the decisive factor in reducing beer

consumption in the Czech Republic.
� What is the order of factors which affect

beer consumption in the Czech Republic.

Using the questionnaire, an entire basic
group, i.e., all 44 Czech industrial breweries
were contacted. In this research, a rating scale
was used; the responses were summarized and
averaged. 41 questionnaires (93% response)
were returned duly completed. A high level of
response is due to author’s ten-year involve-
ment in brewery business and his communi-
cation with former colleagues. Conclusions were
verified by interviewing top managers of leading
breweries such as Pilsner Urquell, Staropra-
men breweries, Heineken, Budweiser Budvar,
Moravian-Silesian Breweries, K-Brewery and
managers of microbreweries as well. The
research was performed through discussions
with restaurants and pubs’ owners. To verify the
findings, an interview was conducted with the
owner of the Schweizerhaus in Vienna – Karl
Kolarik – who has been a major importer of
Budweiser Beer to Austria and who knows the
situation in the beer industry and business in
the Czech Republic very well. The results were
further consulted in the framework of the
Czech-Austrian program AKTION Communi-
cative activities as part of the marketing for the
preservation of Austrian and Czech beer
culture: The Way out of the Crisis in 2011/12.

3. Research Results
Mostly marketing managers or brew-masters of
industrial breweries were asked to mark the
ranking of the most important factors in the
questionnaire. The sum of points of position
and the number of place than indicated the
importance of factor influence (the lowest value
= the most important factor).

Based on the previous research and
secondary data study, the most important
reasons for beer consumption drop are the
following:
1. Obligatory military service cancelling –

soldiers used to visit pubs during their free
time, railway stations restaurants during
travel and used to buy bottled beer.
Compulsory military service was abolished
in 2005. During the last year of mandatory
military service, there were pubs opened
even in the barracks and beer consumption
was the main source of entertainment for
soldiers. They have taken over these habits
into their civilian life.

2. Excise tax on beer increase – the
government in an effort to increase income
increased the beer excise tax in 2010. With
still wine this was not the case and the tax
remained at zero; thus the low-income
public started buying cheap wine, including
carton-packed. For that reason the
expected increase was CZK 2 billion a year
from charging excise duty on beer, howe-
ver, the reality was only CZK 320 million
due to lower beer consumption.

3. Foreign tourists – drop in tourism is
related to the economic crisis and price
increases in the Czech Republic as well.
British tourists switched Prague for Riga
and other cities in the Baltic region. The
conversion of beer consumption of foreign
tourists increases beer consumption in the
Czech Republic by approximately 20
litres/person. This loss has not been
recouped.

4. Breweries owners’ (foreign corporations)
efforts to maximize their profits –
quarterly profits of the biggest brewery in
the Czech Republic, Pilsner Urquell, are in
billions of CZK as a result of beer sale
price, at the edge of acceptance level for an
average beer-lover. Foreign owners have
been importing beer to the Czech Republic
from their other breweries.
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5. Beer unification – Euro-beer – most
industrial breweries are using large capacity
cylindrical-conical cisterns for beer ageing
and fermentation. The original Czech beer
character has been thus reduced. This
technology enables producing quality beer,
but the largest producer of beer in the
Czech Republic shortens the time of beer
fermentation and ageing to ten days or less.

6. Partial decline of beer consumption in
young generation – some prefer non-
alcoholic beverages, teenagers prefer high-
content alcohol since its influence is faster
[19]. A similar trend can be seen in all post-
socialist countries [21], [10].

7. Marketing concentrated on pub-oriented
population, mostly males – TV advertise-
ments are particularly oriented at beer
consumption after sporting activities or
during watching sporting events, and aimed
at male population, pub visitors. Organizers
also focus different beer camps solely on
men from pubs. A presentation of young
couples in a nice restaurant with nicely
decorated beer glasses is completely

missing. Women are a promising target
group. They prefer beer with lower alcohol
content and fruity flavours – grapefruit,
lemon, orange.

8. Alcohol checks in the workplace, mainly
drivers – drivers are no longer allowed to
drink beer after lunch during their working
hours. At present, low-level jobs are done
mostly by workers from the former USSR,
not allowing them to visit pubs during work.
Drivers are strictly penalized for alcohol use
before and during driving, on the other
hand, the consumption of non-alcoholic
beer has increased.

9. Export price-policy – in an effort to keep
the beer price high in the local market and
to simultaneously increase export, a situation
arose where Pilsner Urquell cost less in
Germany than in the Czech Republic [16].
Cross-border beer tourism was reversed.
The Czechs from border regions bringing
beer for themselves and friends from
Germany. This is one of the reasons for
Vietnamese markets closing in border
areas as well.

Tab. 1: 
Rankings of Reasons Influencing Beer Consumption Drop in the Czech 
Republic

Reason/importance ranking 1 2 3 4 5 6 7 8 9
Sum of 
multiples

1. Excise tax increase 35 6 47

2. Alcohol checks in the workplace 3 28 10 1 89

3. Decline of beer consumption  
in young generation 3 28 3 4 130

4. Obligatory military service cancelling 4 27 10 166

5. Foreign tourists number drop 2 1 5 23 5 4 1 208

6. Breweries owners’ efforts to 1 1 2 22 11 3 1 257
maximize their profits

7. Export price-policy 4 9 14 9 5 289

8. Marketing concentrated on males 1 1 2 5 21 11 322

9. Euro-beer 3 7 7 24 661

Check sum 41 41 41 41 41 41 41 41 41 2 169

Source: Author

Comments
The U.S. beer consumption also experienced
decline when consumers aged 20 to 30 lost
their interest in Bud or Miller Lite beer [17].
They focused on beer produced by small
breweries, causing their beer sales increase by

double-digits in 2011. Even here is discussed
inequality in the market – large breweries are
strictly regulated [18], while small breweries
can supply beer to the EU-member states that
have a ban on the sale of alcohol. According to
information from mid-2012 [2], beer production
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has increased for the first time since 2008. It is
stated that one of the causes of the decline in
beer sales in the U.S. are key customers (men,
blue-collar workers) who were hit hard by the
economic downturn in the industry.

The respondents agreed that the main
reason for beer consumption drop was excise
tax increase. It caused a price increase by CZK
0.40 per a half litre of beer and VAT increase,
a higher margin by sellers caused beer price
growth by nearly CZK 1. The Ministry of
Finance expected an increase in income to the
state budget by CZK 2 billion, the reality after
beer consumption decrease was CZK 320 million
only. Breweries must find internal reserves and
other ways to reduce cost, as it is unlikely that
the excise tax will return to its initial rate.

The second reason according to significan-
ce rankings were alcohol checks in the work-
place. Breweries have reacted to this fact by
increasing production (sales) of non-alcoholic
beer. Although non-alcoholic beer is not
excisable, its price is almost the same as the
price of traditional beer. Again, it is up to the
breweries to look for ways of reducing prices of
non-alcoholic beer.

The young generation shows an obvious
diversion from drinking beer. Hanging out in
pubs is no longer “in”. The young generation
prefers either soft drinks, or conversely hard
alcohol, which acts faster. One of the ways to
reach this generation is to produce non-
traditional beers. The first successful attempt
was Velvet beer, which attracted consumers
with the avalanche effect in the glass. An
unbelievable boom was achieved by
Staropramen brewery, which launched into the
market Cool Lemon in 2011. Beers are also
made with grapefruit flavour and are popular
among young people. They are drunk even by
“non-beer drinkers”. Less success was
achieved with wheat beers that do not have
their customer segment as well as jubilee beers
(Advent, St. Wenceslas, Easter). In searching
for new kinds of beer, clusters [14] could be
useful as these would also help increase
competitiveness of breweries.

Foreign tourists do not feel the need to visit
the Czech Republic repeatedly. They walk
through the historic part of Prague; while
visiting a restaurant they find out that the price
is not consistent with the quality of food offered
and services provided. Not to mention beer

below the draft line and confusion of twelve-
degree and ten-degree beer. The Czech beer
drinkers were in a big shock when they learned
that the Czech bottled beer is cheaper in
Germany than in the Czech Republic. This is
one, yet not surveyed, effect of beer con-
sumption drop.

Ranking of marketing aimed mostly at
males can be seen as a proof that breweries do
not care about advertisement efficiency. Many
consumers have complained that beer is
consumed by educated people as well and not
only by hairy rough men as presented on TV
[12]. The production of “Euro-beer” ranked
significantly as the last reason, according to the
opinion of brew-masters and marketing
experts. In their view the Czech beer still keeps
its typical characteristics, despite industrialized
production. Malt and hop use is mostly of
Czech origin, tradition and experience of Czech
brew-masters is of irreplaceable quality.

Representatives of pubs and micro-
breweries mentioned some other reasons:
1. Beer sales using taps with a compensator

and washing beer glass with detergents.
Breweries are supplying pubs with taps
allowing pouring the beer in one step. Beer
thus loses its bite and after two glasses
makes the consumer full. This is the reason
why the Schwiezerhaus Pub in Vienna-
Prater has been using classic taps. In the
contrary to other competitors, this place is
always booked with 1 500 seats in the
garden and 800 seats under the roof. Using
detergents for washing causes beer foam
to quickly dissolve and beer looks less
attractive. The real beer drinkers then view
it as rather repulsive.

2. Beer consumption with friends outside beer
pubs. Nowadays, it is no problem to make
beer on tap at a grilling party. Supermarkets
offer barrels to rent including cooling
equipment and taps. At home, where
a family is watching, the beer consumption
is lower.

3. Summer gardens with beer on tap with
minimum expenses. This factor does not
influence beer consumption, but it is
considered by pub owners as unfair
practice. Place owners near the points with
higher concentration of people such as bus-
stops, bike routes, and tourist attractions
sell beer and meals during nice weather,
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plastic chairs and tables are their cost of
business.

Conclusion

Beer consumption in the Czech Republic has
dropped during the last 20 years from 160 litres/
/person to 130 litres. The number of industrial
breweries has not changed for the last 10 years
and it has reached 44 now. There is a brisker
competitive environment. The capacity use is
80 % and mainly the production of big
breweries is reduced. On the other hand,
microbreweries are on the rise, completely or
partially excise tax-free. They do not offer only
beer with local taste, but culinary specialties as
well. Visitors are offered music evenings or
other events [13].

The research aim was to identify main
reasons for drop in beer consumption. All 44
industrial breweries were contacted, managers
of microbreweries and pubs interviewed. Rank
of influencing factors was completed as follows:
1. Excise tax increase.
2. Alcohol checks in the workplace.
3. Decline in beer consumption in young

generation.
4. Obligatory military service cancelling.
5. Foreign tourist number decrease.
6. Breweries owners’ efforts to maximize

profits.
7. Export prices policy.
8. Marketing concentrated mainly on male

population.
9. Euro-beer.

Great consensus exists in naming the first
two and the last reason.

Representatives of microbreweries and
pubs mentioned mainly:
1. Beer sales using taps with a compensator

and washing beer glass with detergents.
2. Beer consumption at private parties, where

participants are under family control.
3. Summer gardens with beer on tap with

minimum expenses.

As a chance for beer consumption increase
there is a special beer offer. In the past, this
was the domain of small breweries and micro-
breweries. Today even Gambrinus and Starobrno
offer beer with added flavour. Another option

lies in events according to consumer wishes.
Not only microbreweries should be named, but
the Starobrno brewery as well, where concerts
are presented in the beer garden near the beer
pub on the Mendel Square. Brewery visits are
becoming popular with meal in brewery
restaurants, serving local specialties such as
beer soup, ripened round cheese pickled in
beer, beer roasted meat and brewers goulash,
grilled pork knee. And as a desert beer ice-
cream is offered.

This article was made possible by Internal
Grant Agency TBU in Zlin IGA/75/FaME/10/A.
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Abstract

ANALYSIS OF REASONS FOR BEER CONSUMPTION DROP IN THE CZECH
REPUBLIC
Vratislav Kozák

According to the Czech Beer and Malt Association statistics, the Czechs have been reducing their
beer consumption. Last year, each Czech citizen drank on average 134 litres of beer, which puts
the Czechs on the first place with the Irish being second. Yet in 1995 beer consumption reached
160 litres. Average weekly half-litre portions consumed by males dropped from 9.5 in 2007 to 7.7
in 2010. For women this figure is stable and on average it is 2 half-litre portions per week. At the
same time, there is a drop in beer-drinking frequency and the number of beer consumers in the
Czech population. Reasons are commented by Jan Vesel˘, executive director of the Czech Beer
and Malt Association, rather simply: “Trend in the drop of beer consumption is a logical
consequence of several phenomena. Firstly, long-term changes in population lifestyle, pressure
from employers to use working hours in more efficient manner and, last but not least, the fact that
great beer-lover generation is slowly fading.”

Based on his long-term involvement in the brewery industry and continuous research in this
field, the author of the article has divided the reasons for beer consumption drop into two factors,
inner and outer. The most important outer factors can be seen in an increase of excise tax on beer,
military service being not obligatory anymore, alcohol checks of workers in the workplace,
especially professional drivers, a lower number of tourists, a partial decline in beer drinking in the
young generation, a low number of regular beer drinkers in towns and the country, an increased
margin for tap beer in restaurants and pubs and the use of taps with a compensator as well. Among
the most important inner factors are pricing policy of breweries, efforts of breweries owners to
maximize their profits, marketing concentrated mainly on males visiting pubs regularly, individual
beer imports from neighbouring countries although without any statistical facts, beer quality
unification, i.e., “Euro-beer” production. Whereas the production of large breweries has been
decreasing, the production of microbreweries has been growing, often offering accommodation and
catering services as well.

Key Words: beer consumption, reasons for beer consumption drop, Euro-beer,
microbreweries.

JEL Classification: M31.
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Úvod

Pfii ‰etfiení Ïivotních podmínek domácností jsou
uplatÀovány rÛzné zpÛsoby klasifikace domác-
ností (podle vzdûlání, pracovní aktivity, pracov-
ní intenzity, klasifikace podle EU ãi OECD).
V tomto ãlánku naznaãíme moÏnosti klasifikace
domácností podle jejich finanãních moÏností,
a to na základû shlukové anal˘zy s vyuÏitím
kategoriálních ukazatelÛ.

âesk˘ statistick˘ úfiad provádí od roku 2005
‰etfiení „Îivotní podmínky“, coÏ je národní
modul ‰etfiení EU-SILC (European Union – Sta-
tistics on Income and Living Conditions). Jeho
cílem je získat pfiehled o stavu a v˘voji sociální
situace obyvatelstva. Spoleãn˘ rámec tohoto
‰etfiení v evropsk˘ch zemích upravuje noveliza-
ce Nafiízení (EC) 1177/2003 a navazující prová-
dûcí nafiízení Evropské komise (viz metodické
vysvûtlivky publikované na webové stránce
http://www.czso.cz).

·etfiení je zamûfieno jednak na pfiíjmová
rozdûlení jednotliv˘ch typÛ domácností, jednak
na zpÛsob, kvalitu a finanãní nároãnost bydlení
a vybavení domácností pfiedmûty dlouhodobé
spotfieby. Poskytuje také údaje o pracovních,
hmotn˘ch a zdravotních podmínkách dospûl˘ch
osob v domácnosti. Získaná data slouÏí jako
podklady pro tvorbu a hodnocení sociální politi-
ky státu a pro rozhodování o alokaci finanãních
prostfiedkÛ Evropské unie, které mají pomoci
pfii odstraÀování sociálních problémÛ.

Uveden˘m ‰etfiením je získáno velké mnoÏ-
ství údajÛ, v nichÏ lze zkoumat rÛzné souvis-
losti a závislosti, a to buì ovûfiovat pfiedpoklá-
dané, nebo hledat nové. V pfiíspûvku se zamû-
fiujeme na anal˘zu dat získan˘ch od domácností
v rámci ‰etfiení „Îivotní podmínky 2008“. Dato-
v˘ soubor zakoupen˘ od âeského statistického

úfiadu obsahuje údaje o 11 294 domácnostech.
Na‰im cílem bylo navrhnout jednak postup pfii
stanovení poãtu skupin domácností vytvofien˘ch
na základû vybran˘ch kategoriálních ukazatelÛ,
jednak zpÛsob charakterizování tûchto skupin.

K dosaÏení tohoto cíle byla vyuÏita dvouk-
roková shluková anal˘za ve statistickém pro-
gramovém systému IBM SPSS. Ve druhé ãásti
uvádíme princip pouÏité metody, zpÛsoby hod-
nocení v˘sledn˘ch shlukÛ a zpÛsoby stanovení
optimálního poãtu shlukÛ. Tfietí ãást obsahuje
ukázky praktick˘ch aplikací s vyuÏitím vybra-
n˘ch kategoriálních ukazatelÛ z v˘‰e uvedené-
ho ‰etfiení. V závûru naznaãujeme dal‰í moÏné
pfiístupy k hodnocení shlukÛ objektÛ, které jsou
charakterizovány kategoriálními promûnn˘mi.

1. Shluková anal˘za pro kategoriální
promûnné

Jedním z prostfiedkÛ pro zkoumání vztahÛ ve
vícerozmûrn˘ch datov˘ch souborech je shluko-
vá anal˘za, viz [4]. Programové prostfiedky pro
shlukování objektÛ charakterizovan˘ch nomi-
nálními ãi ordinálními promûnn˘ch se praxi
vyskytují mnohem ménû ve srovnání s pro-
stfiedky urãen˘mi pro kvantitativní data, i kdyÏ
v literatufie jiÏ byla pro fie‰ení této úlohy navr-
Ïena fiada pfiístupÛ, pfiehled je uveden v [5].
Pokud jde navíc o rozsáhl˘ datov˘ soubor, je
situace je‰tû obtíÏnûj‰í. Základním zpÛsobem,
kter˘ lze aplikovat bez pfievádûní promûnn˘ch
na skupinu binárních, je vytvofiení matice nepo-
dobností pro v‰echny dvojice objektÛ, a to na
základû koeficientu neshody, a vyuÏití této mati-
ce v hierarchické shlukové anal˘ze. Tento zpÛ-
sob v‰ak v bûÏn˘ch statistick˘ch programov˘ch
systémech není moÏné realizovat pro rozsáh-
lej‰í datové soubory, jak˘m je napfiíklad v˘‰e
uveden˘ch soubor pfiesahující 10 tisíc objektÛ.

SHLUKOVÁ ANAL̄ ZA DOMÁCNOSTÍ
CHARAKTERIZOVAN¯CH KATEGORIÁLNÍMI
UKAZATELI
Hana ¤ezanková, Tomá‰ Löster
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Pfiíkladem algoritmu, kter˘ spojuje moÏnos-
ti shlukování jak v pfiípadû nominálních pro-
mûnn˘ch (resp. kombinace promûnn˘ch rÛz-
n˘ch typÛ), tak v pfiípadû rozsáhl˘ch datov˘ch
souborÛ, je dvoukroková shluková anal˘za
implementovaná v systému SPSS od verze
11.5 (nyní systém IBM SPSS Statistics, posled-
ní je verze 21). Algoritmus je urãen pro kombi-
naci promûnn˘ch nominálních a kvantitativních
spojit˘ch (objekty mohou b˘t samozfiejmû cha-
rakterizovány téÏ buì pouze nominálními, nebo
pouze kvantitativními promûnn˘mi). Vychází
z prací [7] a [2] a je realizován ve dvou fázích.

V první se objekty shlukují do mal˘ch shlu-
kÛ (podshlukÛ), jejichÏ poãet je podstatnû
men‰í neÏ poãet objektÛ pÛvodního souboru.
Je aplikováno inkrementální shlukování, kdy se
hodnotí objekty v pofiadí daném datov˘m sou-
borem. První objekt je základem prvního (na
poãátku jednoprvkového) shluku. U dal‰ích
objektÛ se posuzuje, zda mohou b˘t zafiazeny
do jiÏ vytvofieného shluku, nebo zda bude
vytvofien nov˘ shluk. Ve druhé fázi algoritmu je
kaÏd˘ vytvofien˘ podshluk pfiifiazen do nûkteré-
ho z koneãn˘ch shlukÛ, jejichÏ poãet je pfiedem
stanoven. ProtoÏe poãet podshlukÛ je podstat-
nû men‰í neÏ poãet objektÛ pÛvodního soubo-
ru, mohou b˘t jiÏ vyuÏity tradiãní metody shlu-
kování. V systému SPSS se tato fáze realizuje
pomocí hierarchické shlukové anal˘zy, podrob-
nûji viz [6].

V obou fázích se pouÏívá stejná míra nepo-
dobnosti. V SPSS jsou implementovány dvû
míry, z nichÏ euklidovská je pouÏitelná pouze
pro kvantitativní promûnné. Druhou je vûrohod-
nostní (log-likelihood) míra, která je vhodná pro
kategoriální promûnné, mÛÏe v‰ak b˘t pouÏita
téÏ pro promûnné kvantitativní spojité, pfiípadnû
pro datov˘ soubor obsahující promûnné obou
typÛ. Vzdálenost mezi dvûma shluky zohledÀu-
je pokles vûrohodnostní míry, jenÏ nastává pfii
spojení dvou shlukÛ do jednoho, tj. vzdálenost
mezi h-t˘m a h′-t˘m shlukem je definována jako

(1)

pfiiãemÏ symbol <h, h′> oznaãuje shluk vytvofie-
n˘ spojením objektÛ z h-tého a h′-tého shluku a

(2)

kde nh je poãet objektÛ v h-tém shluku, m(1) je
poãet kvantitativních spojit˘ch promûnn˘ch,

m(2) je poãet kategoriálních promûnn˘ch, s2
l je

v˘bûrov˘ rozptyl l-té spojité promûnné, s2
hl je

v˘bûrov˘ rozptyl l-té spojité promûnné v h-tém
shluku a Hhl je entropie l-té spojité promûnné
v h-tém shluku, daná vztahem

(3)

kde Kl je poãet kategorií l-té kategoriální
promûnné a nhlu pfiedstavuje ãetnost u-té kate-
gorie l-té kategoriální promûnné v h-tém shlu-
ku. Je tedy zkoumán rozdíl mezi variabilitou
shluku vzniklého spojením h-tého a h′-tého
shluku a souãtem variabilit tûchto jednotliv˘ch
shlukÛ, pfiiãemÏ variabilita kaÏdého shluku je
váÏena pfiíslu‰n˘m poãtem objektÛ.

Aãkoliv metody shlukové anal˘zy jsou pou-
Ïívány nûkolik desítek let, nejsou stále zcela
vyfie‰eny nûkteré základní problémy, kter˘m je
napfiíklad stanovení poãtu shlukÛ. K urãování
optimálního poãtu shlukÛ byla v literatufie navr-
Ïena fiada indexÛ, obsáhl˘ pfiehled je souãástí
knihy [1], ov‰em aÏ na v˘jimky se t˘kají shluko-
vání objektÛ charakterizovan˘ch pouze kvanti-
tativními promûnn˘mi.

V systému SPSS mohou b˘t pro datové
soubory s kategoriálními promûnn˘mi ãi pro-
mûnn˘mi rÛzn˘ch typÛ vyuÏity Schwarzovo
bayesovské informaãní kritérium (BIC) a Akai-
keho informaãní kritérium (AIC) poãítané pro
v‰echny poãty shlukÛ ze zadaného intervalu.
První je dáno vztahem

(4)

kde k je poãet shlukÛ, druhé vztahem

(5)

Z dan˘ch vzorcÛ lze odvodit, Ïe informaãní
kritéria jsou zaloÏena na vnitroshlukové variabi-
litû, coÏ je prÛmûrná variabilita uvnitfi jednotli-
v˘ch shlukÛ. Tato vnitroshluková variabilita je
násobená hodnotou 2n, kde n je celkov˘ poãet
objektÛ. ProtoÏe se zvy‰ujícím se poãtem shlu-
kÛ jsou shluky men‰í a více homogenní, vnitro-
shluková variabilita se sniÏuje. Z toho dÛvodu
je ve vzorcích (4) a (5) aplikována penalizace,
která jednak znev˘hodÀuje vy‰‰í poãet shlukÛ,
jednak zohledÀuje poãet kvantitativních pro-
mûnn˘ch a poãet kategorií nominálních pro-
mûnn˘ch. Za optimální poãet shlukÛ lze pova-
Ïovat lokální minimum ze vypoãten˘ch hodnot
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daného kritéria ze zadaného intervalu. V systé-
mu SPSS je v‰ak tato hodnota pouze pomocná
pro sérii dal‰ích v˘poãtÛ.

Ve vzorci (4) a (5) je souãet poãtu kvantita-
tivních promûnn˘ch a poãtu kategorií nominál-
ních promûnn˘ch násoben˘ poãtem shlukÛ.
Tento souãin je ve vzorci (4) násoben pfiirozen˘m
logaritmem poãtu objektÛ, ve vzorci (5) náso-
ben hodnotou 2. ProtoÏe ani pfies tuto penali-
zaci nemusí b˘t v zadaném intervalu nalezeno
minimum, pouÏívají se v nûkter˘ch jin˘ch pro-
gramov˘ch systémech (napfiíklad v systému
Latent GOLD, kter˘ provádí shlukovou anal˘zu
na základû pravdûpodobnostních modelÛ) je‰tû
nûkterá dal‰í kritéria, napfiíklad AIC3, v nûmÏ je
poãet parametrÛ modelu (pro nominální pro-
mûnné odpovídající zde uvedenému souãinu)
násoben hodnotou 3, a CAIC, v nûmÏ je tento
souãin násoben pfiirozen˘m logaritmem poãtu
objektÛ zv˘‰en˘m o hodnotu 1.

V systému SPSS se pro stanovení optimál-
ního poãtu shlukÛ ze zadaného intervalu nejpr-
ve vypoãtou diference mezi hodnotami kritérií
pro po sobû následující poãty shlukÛ. Dále bude
tento postup naznaãen pouze pro kritérium BIC,
tj. 

(6)

Za pfiedpokladu, Ïe dIBIC(1) > 0, se vypo-
ãtou pomûry

(7)

Dále se stanoví hodnota K jako

K = argkminR1(k) pro R1(k) < 0,04. (8)

Tato hodnota je základem pro v˘poãty
pomûrÛ

(9)

kde Dmin(Pk) je vzdálenost dvou nejbliÏ‰ích
shlukÛ pfii rozdûlení objektÛ do k shlukÛ. Ze zís-
kan˘ch hodnot R2(k) se vyberou dvû nejvût‰í.
Pokud je nejvût‰í hodnota více neÏ 1,15krát
vût‰í neÏ druhá nejvût‰í, pak je jako optimální
poãet shlukÛ urãen ten, pro kter˘ byla dosaÏe-
na nejvût‰í hodnota R2(k). V opaãném pfiípadû
se ze dvou poãtu shlukÛ, pro které byly vypo-
ãteny dvû nejvût‰í hodnoty, vybere jako opti-
mální vût‰í poãet shlukÛ.

Jin˘m kritériem, které hodnotí získané shlu-
ky, je obrysov˘ koeficient, jehoÏ detailní popis
je uveden v knize [3] a kter˘ je jiÏ fiadu let imple-
mentován v programovém systém S-PLUS.
Uvedeme zde princip v˘poãtu tohoto koeficien-
tu, neboÈ v SPSS je novû nyní také zaãlenûn.
Jeho hodnoty se v‰ak nezobrazují ãíselnû,
pouze je pomocí nich vytvofien graf vyjadfiující
kvalitu vytvofien˘ch shlukÛ.

Oznaãme si vektor charakterizující i-t˘
objekt symbolem xi (dále pouze objekt), i = 1, 2,
…, n, a h-t˘ shluk symbolem Ch, h = 1, …, k.
Pro xi ∈ Ch vypoãítáme hodnoty ψi na základû
prÛmûrn˘ch vzdáleností sledovaného objektu
s ostatními objekty v jednotliv˘ch shlucích, a to

(10)

kde ηi je prÛmûrná vzdálenost i-tého objektu od
ostatních objektÛ nacházejících se ve stejném
shluku a µi je minimum z prÛmûrn˘ch vzdále-
ností i-tého objektu od objektÛ kaÏdého dal‰ího
shluku, tj.

(11)

a

(12)

Obrysov˘ koeficient je pak stanoven jako
prÛmûrná hodnota z hodnot ψi, tj.

(13)

MÛÏe nab˘t hodnoty od -1 do 1. Pokud prÛ-
mûrná vzdálenost i-tého objektu od ostatních
objektÛ nacházejících se ve stejném shluku je
men‰í neÏ prÛmûrná vzdálenost s objekty
z libovolného jiného shluku, pak obrysov˘ koe-
ficient nab˘vá kladn˘ch hodnot. âím vy‰‰í je
jeho hodnota, tím jsou shluky kompaktnûj‰í.
V systému SPSS je pro hodnoty niÏ‰í neÏ 0,2
rozdûlení objektÛ do shlukÛ oznaãováno jako
chabé (poor), pro hodnoty od 0,2 do 0,5 jako
uspokojivé (fair) a pro hodnoty vy‰‰í neÏ 0,5
jako dobré (good). Nejvy‰‰í hodnota obrysového
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koeficientu pro poãty shlukÛ ze zadaného inter-
valu mÛÏe slouÏit také pro urãení optimálního
poãtu shlukÛ.

Jin˘m hodnocením v˘sledkÛ shlukování je
urãování vlivu promûnn˘ch na vytvofiení shlukÛ.
V systému SPSS je stanovována dÛleÏitost
promûnné, která indikuje, jak dobfie mohou b˘t
pomocí dané promûnné rozli‰eny rÛzné shluky.
Stanovení se provádí na základû zji‰tûné mezi-
skupinové variability. Praktická aplikace bude
uvedena v následující ãásti.

2. Shlukování domácností na
základû vybran˘ch ukazatelÛ

Na základû ukazatelÛ o pfiíjmech, typu, velikos-
ti a vybavení bytu a na základû fiady dal‰ích
charakteristik t˘kající se Ïivotní úrovnû bychom
se mohli pokusit vytvofiit skupiny domácností,
které nemusí b˘t v souladu se stanoven˘mi
druhy domácností podle vzdûlání, pracovní akti-
vity, pracovní intenzity apod. U kategoriálních

promûnn˘ch je vhodné zjistit, jak jsou zastou-
peny jednotlivé kategorie. Pokud u nûkterého
ukazatele v˘raznû pfievaÏuje pouze jedna kate-
gorie (napfi. u vybavení praãkou, barevn˘m
televizorem ãi telefonem z více neÏ 96 % pfie-
vaÏuje odpovûì, Ïe domácnost dan˘ pfiedmût
dlouhodobé spotfieby vlastní), nebude uÏiteãné
tento ukazatel do anal˘zy zafiadit.

Pro shlukování domácností podle vybave-
nosti pfiedmûty dlouhodobé spotfieby je vhodné
zafiadit pouze vybavením autem a poãítaãem.
U tûchto ukazatelÛ je dostateãné zastoupení ve
v‰ech tfiech kategoriích, kter˘mi jsou 1 (má
vlastní), 2 (nemá – nemÛÏe si dovolit) a 3
(nemá z jin˘ch dÛvodÛ/nechce). ProtoÏe exis-
tuje teoreticky celkem devût moÏn˘ch kombina-
cí tûchto kategorií, podle nichÏ lze vytvofiit devût
shlukÛ, jde o velmi jednoduchou úlohu. V˘sled-
né shluky jsou homogenní, nelze je dále z hle-
diska pouÏit˘ch ukazatelÛ rozdûlovat. âetnosti
jednotliv˘ch kombinací jsou uvedeny v tabulce 1.

Tab. 1: âetnosti kombinací kategorií promûnn˘ch poãítaã a auto

Auto Celkem

má vlastní nemá – nemÛÏe nemá z jin˘ch 
si dovolit dÛvodÛ/nechce

Poãítaã má vlastní 4718 385 560 5663

nemá – nemÛÏe si dovolit 275 511 86 872

nemá z jin˘ch 
dÛvodÛ/nechce

1940 421 2398 4759

Celkem 6933 1317 3044 11294

Zdroj: âSÚ (‰etfiení SILC, âR, 2008), vlastní v˘poãty v SPSS

V tomto pfiípadû bychom mohli bez pouÏití
shlukové anal˘zy vytvofiit v‰echny kombinace
dan˘ch kategorií a charakterizovat domácnosti,
které náleÏí pfiíslu‰n˘m skupinám. Pro více
kategoriálních promûnn˘ch, pfiípadnû pro kom-
binace kategoriálních a kvantitativních spoji-
t˘ch, by v‰ak takov˘ postup byl pomûrnû sloÏi-
t˘. Úlohou shlukové anal˘zy je v takovém pfií-
padû pfiedev‰ím urãit vhodn˘ poãet shlukÛ.

Provedli jsme dvoukrokovou shlukovou
anal˘zu v systému SPSS s nastavením vyhle-
dání optimálního poãtu shlukÛ pro maximální
hodnotu 9 (tj. z intervalu od 1 do 9) s vyuÏitím
Schwarzova bayesovského informaãního krité-
rium (BIC). Systém vyhodnotil pomocí v˘‰e
popsaného postupu vyuÏívajícího vzorce (6) aÏ

(9) jako optimální poãet osm shlukÛ, coÏ jiÏ je
pomûrnû hodnû pro vhodnou interpretaci získa-
n˘ch skupin. Máme moÏnost sniÏovat horní
hranici intervalu, ãímÏ získáváme jako optimál-
ní poãty shlukÛ hodnoty 6 (pro 7 a 6 shlukÛ sta-
noven˘ch jako horní interval), 4 (pro maxima 5
a 4 shlukÛ) a 2 (pro maxima 3 a 2 shluky).
K nejvût‰í zmûnû v hodnotách obrysového koe-
ficientu do‰lo pfii porovnání ãtyfi a tfií shlukÛ
(v porovnání se zmûnami hodnot pro sousední
poãty shlukÛ), viz obrázek 1 (pro ãtyfii shluky je
hodnota pfiibliÏnû 0,8, zatímco pro tfii shluky
0,65; pro pût shlukÛ by to bylo 0,88 a pro dva
shluky hodnota 0,63), proto bychom jako vhod-
n˘ poãet mohli uvaÏovat ãtyfii shluky.
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Charakterizujme tedy ãtyfii shluky získané
pomocí dvoukrokové shlukové anal˘zy. Na
obrázku 2 jsou pro shluky sefiazené podle veli-
kosti (neodpovídá ãíselnému oznaãení shlukÛ)
uvedeny jednak absolutní ãetnosti a odpovída-
jící procentní zastoupení objektÛ vzhledem
k celkovému poãtu objektÛ (fiádek Size), jednak
pfievaÏující zastoupení kategorií jednotliv˘ch
promûnn˘ch (fiádek Inputs). Tfii shluky jsou tedy
tvofieny pouze jednou kombinací dvou kategorií

sledovan˘ch dvou promûnn˘ch a jeden shluk
zahrnuje více kombinací.

Systém SPSS umoÏÀuje v datovém editoru
kaÏd˘ fiádek s hodnotami charakterizujícími
urãit˘ objekt doplnit o hodnotu vyjadfiující pfií-
slu‰nost k jednomu ze stanoveného poãtu shlu-
kÛ. Na základû tohoto pfiifiazení pak mÛÏeme
shluky charakterizovat i pomocí jin˘ch promûn-
n˘ch, neÏ na základû kter˘ch byla provedena
shluková anal˘za.

Obr. 1: 
Grafické znázornûní obrysového koeficientu (auto, poãítaã) pro a) 4 shluky 
a b) 3 shluky

Zdroj: vlastní v˘poãty v SPSS

Obr. 2: Charakteristika shlukÛ z hlediska promûnn˘ch auto, poãítaã (4 shluky)

Zdroj: vlastní v˘poãty v SPSS

U analyzovaného souboru byly v jednotli-
v˘ch shlucích sledovány relativní ãetnosti kate-
gorií následujících ukazatelÛ: typ obce, oblast
(stupeÀ urbanizace), sociální skupina osoby
v ãele, poãet ekonomicky aktivních (pracujících)
ãlenÛ, poãet nezamûstnan˘ch, druh domácnos-
ti podle pracovní aktivity, druh domácnosti
podle vzdûlání. Tyto ãetnosti byly získány tak,

Ïe pro kaÏd˘ ukazatel byla sestavena kontin-
genãní tabulka vyjadfiující vztah ukazatele
k rozdûlení objektÛ do shlukÛ. Pokud se pro-
centní zastoupení u nûkteré kategorie zajímavû
li‰ilo od procentního zastoupení v celém souboru,
je uvedeno v tabulce 2, a to vy‰‰í hodnoty nor-
málním typem písma a niÏ‰í hodnoty kurzívou.

a) b)
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Tab. 2: Charakteristika shlukÛ pomocí vybran˘ch kategorií vybran˘ch ukazatelÛ

V˘znamné kategorie Relativní ãetnost Relativní ãetnost 
v rámci shluku (v %) pro cel˘ soubor (v %)

Shluk 1 alespoÀ 1 ekonomicky aktivní ãlen 91,1 61,4
(vlastní auto (z toho 2 ekonomicky aktivní ãlenové) 46,5 26,6
i poãítaã) vy‰‰í zamûstnanec v ãele 39,3 23,3

alespoÀ 1 z partnerÛ V· vzdûlání 23,4 14,0
nepracující dÛchodci 7,4 35,7

Shluk 2 nepracující dÛchodci 52,5 35,7
(vlastní auto, alespoÀ 1 z partnerÛ S· vzdûlání 86,2 75,4
nechce poãítaã) venkovské obce 46,5 36,3

fiídce obydlená oblast 55,3 43,0
nízká úroveÀ vzdûlání 6,8 10,6
alespoÀ 1 z partnerÛ V· vzdûlání 7,0 14,0

Shluk 3 nepracující dÛchodci 81,7 35,7
(nechce auto nízká úroveÀ vzdûlání 28,6 10,6
ani poãítaã) alespoÀ 1 z partnerÛ S· vzdûlání 66,7 75,4

alespoÀ 1 z partnerÛ V· vzdûlání 4,8 14

Shluk 4 1 nezamûstnan˘ ãlen 9,2 4,6
(nemá na auto) 2 nezamûstnaní ãlenové 1,3 0,5

hustû obydlená oblast 38,8 31,3

Zdroj: âSÚ (‰etfiení SILC, âR, 2008), vlastní v˘poãty v SPSS

Obdobn˘m zpÛsobem bychom mohli vytvá-
fiet skupiny domácností podle mnoÏiny jin˘ch
ukazatelÛ. V nûkter˘ch pfiípadech je vhodné
nûkteré promûnné s málo zastoupen˘mi kate-
goriemi pfiekódovat. Takovou promûnnou je
napfiíklad ukazatel, jak domácnost vycházela
s pfiíjmy na ‰estibodové ‰kále, od kategorie
„s velk˘mi obtíÏemi“ po kategorii „velmi snad-
no“. Tuto promûnnou jsme pfiekódovali do tfií
kategorií, a to 1 (s obtíÏemi), 2 (s men‰ími obtí-
Ïemi) a 3 (snadno).

Aplikací dvoukrokové shlukové anal˘zy na
promûnné poãítaã, auto a vycházela získáme
jako optimální v˘sledek 12 shlukÛ. Pokud chce-
me popsat jen mal˘ poãet shlukÛ, mÛÏeme
zaãít od dvou shlukÛ a napfiíklad sledovat dÛle-
Ïitost promûnn˘ch pro vytvofiené shluky.
Z obrázku 3 je zfiejmé, Ïe na vytvofiení shlukÛ
mûla nejvût‰í vliv [Input (Predictor) Importance]
promûnná vycházela a nejmen‰í vliv promûnná
poãítaã. Tento poznatek by mohl vést k mylné-
mu závûru, Ïe promûnné nebyly vhodnû vybrá-
ny a Ïe nemá smysl zkoumat rozdûlení objektÛ
do jin˘ch poãtÛ shlukÛ. Na obrázku 4, kter˘
charakterizuje tfii shluky, jsou jiÏ v‰echny tfii pro-
mûnné ohodnoceny stejnou dÛleÏitostí (hodno-
tou jedna, legenda není z dÛvodu úspory místa

souãástí obrázku). Rozdíl v hodnotách obryso-
vého koeficientu je pfiitom pfiibliÏnû stejn˘, jako
rozdíl pro jiné po sobû následující poãty shlukÛ.

Získané tfii shluky mÛÏeme tedy charakteri-
zovat následujícím zpÛsobem. V nejvût‰ím
shluku (5 530 domácností) pfievaÏují domác-
nosti, které vlastní auto i poãítaã a vycházely
s pfiíjmy s men‰ími obtíÏemi. Druh˘m shlukem
z hlediska velikosti (3 533 domácností) je sku-
pina domácností, které (v‰echny) vycházely
s pfiíjmy snadno. V rámci nich pfievaÏují domác-
nosti, které vlastní auto i poãítaã. Ve tfietím shlu-
ku (2 231 domácností) jsou zastoupeny domác-
nosti, které (v‰echny) auto nemají z jin˘ch
dÛvodÛ neÏ finanãních. V rámci nich pfievaÏují
domácnosti, které také nemají poãítaã z jin˘ch
dÛvodÛ neÏ finanãních a vycházely s pfiíjmy
s men‰ími obtíÏemi.

Pfii vût‰ím poãtu promûnn˘ch zafiazen˘ch
do anal˘zy by bylo tfieba zohlednit intenzitu
jejich závislosti, aby skupina velmi závisl˘ch
promûnn˘ch nemûla na shlukování vût‰í vliv
neÏ promûnné ostatní. Ve v˘‰e uveden˘ch pfií-
padech jsme se v‰ak zamûfiili pouze na dvû
a tfii promûnné, u nichÏ ‰lo pfiedev‰ím najít
v˘znamné kombinace kategorií, tudíÏ jsme
v˘‰e zmínûn˘ aspekt nesledovali.
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Závûr

Na pfiíkladu shlukování domácností charakteri-
zovan˘ch kategoriálními ukazateli jsme se
pokusili ilustrovat problematiku stanovení vhod-
ného poãtu shlukÛ. Prostfiedky pro urãení poãtu
shlukÛ jsou v komerãních statistick˘ch progra-
mov˘ch systémech implementovány zfiídka.
Pokud systém zahrnuje nûjakou podporu, poãí-

tají se pouze hodnoty koeficientÛ, které jsou
pfiípadnû graficky znázorÀovány pro rÛzné
poãty shlukÛ. Obvykle je tato moÏnost urãena
pro shlukování objektÛ charakterizovan˘ch
kvantitativními promûnn˘mi a optima stanove-
ná pomocí rÛzn˘ch koeficientÛ se ãasto li‰í.

Ucelen˘ pfiístup pro stanovení optimálního
poãtu shlukÛ objektÛ, které jsou charakteri-
zovány nominálními promûnn˘mi, pfiípadnû

Obr. 3:
Charakteristika shlukÛ z hlediska promûnn˘ch auto, poãítaã, vycházela  
(2 shluky)

Zdroj: vlastní v˘poãty v SPSS

Obr. 4: 
Charakteristika shlukÛ z hlediska promûnn˘ch auto, poãítaã, vycházela  
(3 shluky)

Zdroj: vlastní v˘poãty v SPSS
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promûnn˘mi rÛzn˘ch typÛ, poskytuje systém
SPSS v rámci dvoukrokové shlukové anal˘zy.
UÏivatel by ov‰em mûl zadat horní hranici
poãtu shlukÛ, pro které má b˘t optimum nale-
zeno (standardnû je nastavena hodnota 15).
ZpÛsob v˘poãtu zaji‰Èuje nalezení optimálního
poãtu z jakéhokoli zadaného intervalu od 1 do
zadané maximální hodnoty poãtu shlukÛ. Je
tedy zfiejmé, Ïe pro rÛzné intervaly mohou exi-
stovat rÛzné „optimální“ poãty.

Nejvût‰í zodpovûdnost leÏí ov‰em stále na
uÏivateli, aby urãil, kolik pfiibliÏnû chce získat
shlukÛ, aby mohly b˘t vhodnû popsány a inter-
pretovány. Programem stanovené hodnoty
mohou b˘t pouze podpÛrn˘m prostfiedkem. Pro
urãení vhodného poãtu shlukÛ je uÏiteãné apliko-
vat více nástrojÛ. V tomto ãlánku byly kromû
postupu zaloÏeném na informaãním kritériu BIC
pouÏity hodnoty obrysového koeficientu a zkou-
mání dÛleÏitosti promûnn˘ch z hlediska, jak dobfie
pomocí nich mohou b˘t rozli‰eny rÛzné shluky.

Na základû na‰ich zku‰eností pfii anal˘zách
rÛzn˘ch datov˘ch souborÛ jsme vyhodnotili BIC
kritérium jako nástroj, kter˘ mÛÏe b˘t v fiadû pfií-
padÛ vyuÏit pro stanovení vhodného poãtu
shlukÛ pfiímo, tj. podle minimální hodnoty ze
zadaného intervalu, aniÏ by musely b˘t prová-
dûny dopoãty podle vzorcÛ (6) aÏ (9). V pfiípa-
dû AIC kritéria jsme se s takovou moÏností
nesetkali. V praxi by bylo vhodnûj‰í pouÏít spí‰e
v˘‰e zmínûná kritéria AIC3 ãi CAIC, které v‰ak
v systému SPSS nejsou implementována.

V dfiívûj‰ích verzích SPSS (od 11.5) se
zobrazovaly jednak hodnoty zvoleného infor-
maãního kritéria, jednak diference (6) a pomûr
(7). V souãasn˘ch verzích uÏivatel Ïádné
z tûchto hodnot k dispozici nemá, naopak pfiibyl
ve v˘stupu graf zobrazující hodnotu obrysové-
ho koeficientu s indikací kvality rozdûlení objek-
tÛ do shlukÛ. Jedním z moÏn˘ch zpÛsobÛ sta-
novení vhodného poãtu shlukÛ je tak sledovat
diference v hodnotách obrysového koeficientu
a uvaÏovat takov˘ poãet shlukÛ (nejlépe
z oblasti Good), kdy pro niÏ‰í poãet dojde k vût-
‰ímu poklesu hodnotu ve srovnání s poklesem
z vût‰ího poãtu shlukÛ.

Ve svém dal‰ím v˘zkumu se zamûfiíme na
návrh a anal˘zu vlastností nûkter˘ch jin˘ch
koeficientÛ, zaloÏen˘ch na principu vícenásob-
né anal˘zy rozptylu s vyuÏitím speciálních mûr
variability pro nominální a ordinální promûnné.
Plánujeme téÏ analyzovat ostatní modifikace
stávajících koeficientÛ urãen˘ch pro kvantitativní

data s vyuÏitím speciálních mûr nepodobností
pro data kvalitativní a data smí‰eného typu.

Tento ãlánek byl zpracován za podpory pro-
stfiedkÛ institucionální podpory na dlouhodob˘
koncepãní rozvoj vûdy a v˘zkumu na Fakultû
informatiky a statistiky V·E v Praze v roce
2010.
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Abstract

CLUSTER ANALYSIS OF HOUSEHOLDS CHARACTERIZED BY
CATEGORICAL INDICATORS
Hana ¤ezanková, Tomá‰ Löster

In the paper we deal with evaluation of the results of cluster analysis which is applied to data files
in which objects are characterized qualitative variables. We describe methods of clustering,
determination of optimal cluster numbers, and evaluation of obtained clusters implemented in the
procedure for two-step cluster analysis in the SPSS statistical software package. These techniques
are applied to the selected household indicators gathered in the SILC (Statistics on Income and
Living Conditions) survey in the Czech Republic in 2008.

We clustered households characterized by the indicators expressing if a household owns
a computer and a car as an example. We discuss the problem of determination of optimal cluster
numbers by the approach based on information criteria (we use the Bayesian information criterion)
and determine number of clusters by means of the silhouette coefficient. Then we describe four
obtained clusters on the basis of indicators of working activity, degree of education and degree of
urbanization. Moreover, we extended characterizing variables to the recoded indicators expressing
how the household goes well with its income. On the basis of this example we illustrate
investigation of variable importance. In this case we describe obtained three clusters by three
variables used in the analysis.

In conclusion we mention some other approaches to evaluation of clustering objects
characterized by categorical variables. They consist in both coefficients based on multivariate
analysis of variance with using specialized variability measure for nominal and ordinal data, and
modification of some other coefficients for qualitative data. The problem of mixed type variables is
also mentioned.

Key Words: cluster analysis, number of clusters, qualitative variables.

JEL Classification: C19, C49, D19.

EM_03_13_zlom(4)  3.9.2013  10:15  Stránka 147



Informaãní management

148 2013, XVI, 3

Úvod

Za uplynul˘ch více jak padesát let od v˘roby
prvního poãítaãe se stal z nasazování infor-
maãních systémÛ a informaãních a komunikaã-
ních technologií (ICT) jeden z rozhodujících fak-
torÛ konkurenceschopnosti, rÛstu a produktivity
souãasn˘ch vyspûl˘ch ekonomik. Je to zejmé-
na díky tomu, Ïe ICT vytváfiejí jak vysokou pfii-
danou hodnotu, tak umoÏÀují zvy‰ovat úãinnost
i úãelnost v˘vojov˘ch, v˘robních, distribuãních
i obchodních aktivit prakticky ve v‰ech sekto-
rech ekonomiky. Technologie tak prostupují
celou ekonomikou a svÛj synergick˘ efekt dopl-
Àují i faktem, Ïe zpracovávají znalosti, které
jsou hnací silou síÈové ekonomiky [11] a tím
vytváfiejí základní podmínky pro vznik znalostní
ekonomiky [8]. Pfiím˘ vliv nárÛstu ICT sektoru
na úãinnost organizací prokazují napfi. práce
[25], [2], [21], [7].

ICT sektor zamûstnával v roce 2009
v zemích OECD (Organization for Economic
Cooperation and Development) pfies 16 miliónÛ
zamûstnancÛ (z toho je pfiibliÏnû 11 milionÛ
pracovníkÛ v ICT sluÏbách a 5 milionÛ pracov-
níkÛ ve v˘robû ICT [20]), coÏ je cca 6 % ve‰ke-
ré ekonomicky aktivní populace v tûchto
zemích. Na tvorbû HDP se v‰ak ICT sektor
v zemích OECD podílel více neÏ 10 % [19].
V oblasti rÛstu poãtu zamûstnancÛ má ICT sek-
tor znaãnou dynamiku. V roce 2008 vzniklo
v ICT sektoru pfiibliÏnû 1,4 milionu nov˘ch pra-
covních míst. Pomûr zamûstnancÛ v ICT sekto-
ru vÛãi ostatním sektorÛm ekonomiky není ale
ve v‰ech ãlensk˘ch zemích OECD shodn˘ [3].
Mezi zemû s nejvût‰ím podílem zamûstnancÛ
v ICT sektoru patfií ·v˘carsko a ·védsko, kde
ãiní jejich podíl 8,0 % ze v‰ech zamûstnancÛ
v celé ekonomice [17], [5], [6].

V souãasné dobû pracuje celosvûtovû
v pozicích ICT odborníkÛ témûfi 5 % pracující
populace. S uveden˘m ale souvisí otázka, kdo
je a kdo není ICT odborník, neboÈ definice rolí
ICT odborníkÛ se stále vyvíjejí a v souãasné
dobû dochází ke kombinaci typick˘ch znalostí
ICT odborníkÛ s dal‰ími „ne ICT“ znalostmi jako
jsou marketing, byznys atd. [18]. K podobn˘m
závûrÛm dochází i Fernandey [9], kter˘ fiíká, Ïe
pro firmy je pfii v˘bûru zamûstnancÛ dÛleÏitûj‰í
kombinace ICT a „ne ICT“ znalostí, neÏ pouze
specifick˘ typ ICT znalosti. Dle stejného prÛ-
zkumu mají absolventi studijních oborÛ, které
jsou zamûfieny pouze na ICT dovednosti, pro-
blémy s komunikací, kritick˘m my‰lením, krea-
tivním my‰lením apod. – obecnûji fieãeno mají
problémy se zmûnou svého my‰lení zejména
ve vztahu k práci s informací. Tato fakta by se
mûla odrazit i pfii fiízení lidsk˘ch zdrojÛ v podni-
cích, jak je uvedeno napfi. v [10], [20].

1. Formulace problému
Hlavním problémem, na kter˘ jsme se v rámci
na‰eho v˘zkumu provádûného v letech 2006
a 2009 zamûfiili, bylo zjistit, zda studijní obory
zamûfiené na v˘uku informatiky nabízejí moÏ-
nost sv˘m studentÛm získat v rámci v˘uky (bez
rozsáhlého mimo‰kolního dovzdûlávání) takové
znalosti, které poÏaduje bûÏná ãeská podniko-
vá praxe pro jednotlivé hlavní role v oblasti pod-
nikové informatiky.

V rámci opakovan˘ch prÛzkumÛ jsme proto
porovnávali obsah vyuãovan˘ch ICT studijních
oborÛ na ãesk˘ch vysok˘ch ‰kolách s poÏa-
davky podnikové praxe na nejvíce poÏadované
ICT profese v ãeské ekonomice. 

Zcela samostatnou kapitolou je pak proble-
matika specializace pedagogÛ, ktefií zásadním
zpÛsobem ovlivÀují zpÛsoby a úspû‰nost 

ANAL̄ ZA SOULADU OBSAHU ICT
STUDIJNÍCH OBORÒ S POÎADAVKY PRAXE
V âESKÉ REPUBLICE
Petr Doucek, Milo‰ Mary‰ka, Ota Novotn˘
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pedagogického procesu, jehoÏ kvalita je
v rámci vysoko‰kolské v˘uky jedním ze základ-
ních pfiedpokladÛ kvality [1] a tím i zavr‰ení
celého studijního cyklu [14].

2. Metodika v˘zkumu a její v˘voj
Metodiku v˘zkumu jsme rozdûlili na oblasti
pokr˘vající prÛzkum mezi vysok˘mi ‰kolami
a prÛzkum mezi firmami. Kromû toho bylo
nutné stanovit nûkterá v˘chodiska vlastního
v˘zkumu, napfiíklad stanovení ICT rolí v podni-
kové ekonomice, vymezení hlavních znalost-
ních domén a stanovení zpÛsobu jejich mûfiení,
která jsou diskutována dále v této kapitole.

2.1 Role v ICT
Abychom mohli navrhnout vhodné role ICT
odborníkÛ, museli jsme vymezit, koho vlastnû
budeme vnímat jako ICT odborníka. Za ICT
odborníka povaÏujeme zamûstnance, jehoÏ
pracovní zafiazení vyÏaduje specifické informa-
tické dovednosti a znalosti o tvorbû, nasazení,
provozu ICT a k vyuÏití ICT v aplikaãní oblasti.
Práce s ICT pfiedstavuje hlavní náplÀ jeho
zamûstnání [19]. Za ICT odborníky nepovaÏuje-
me koncové uÏivatele ICT, ktefií vlastní specia-
lizovanou ãinností neovlivÀují práci ostatních
uÏivatelÛ s ICT. DÛvodem nezahrnutí koncov˘ch
uÏivatelÛ mezi ICT odborníky je fakt, Ïe stále
více profesí (lékafii, finanãníci, architekti, úãetní
a dal‰í) vyuÏívá ICT pfii své práci a v˘sledky
prÛzkumu zamûfieného pouze na ICT odborní-
ky by tak mohly b˘t zkresleny. V˘‰e uvedená
definice je v‰ak pro potfieby na‰eho v˘zkumu
stále nedostateãnû podrobná, protoÏe ICT
odborníci mohou pracovat v fiadû rolí, které jsou
z hlediska potfiebn˘ch dovedností a znalostí
zcela odli‰né (viz napfi. porovnání poÏadavkÛ na
programátora a fieditele oddûlení ICT v podniku).

Pro potfieby v˘zkumu jsme proto stanovili
(ve spolupráci s profesními sdruÏeními ICT
odborníkÛ a firem – âeské asociace manaÏerÛ
úsekÛ informaãních technologií CACIO a ICT
Unie) ‰est základních rolí ICT odborníkÛ: byz-
nys analytik – architekt, manaÏer rozvoje
a provozu IS/ICT (informaãních systémÛ
a informaãních a komunikaãních technologií),
obchodník s ICT produkty a sluÏbami, v˘vo-
jáfi/IS architekt, správce aplikací a IT infra-
struktury, pokroãil˘ uÏivatel ICT – metodik.

KaÏdou z uveden˘ch ‰esti rolí jsme popsali
strukturovanou formou. V popisu kaÏdé role
jsme identifikovali obvyklé názvy profesí uÏívané

v praxi, které lze do této role zafiadit. Dále jsme
popis role doplnili o klíãové znalosti a ãinnosti,
o kter˘ch pfiedpokládáme, Ïe jsou s danou rolí
spojené [4].

2.2 Kategorie znalostí
Ve spolupráci s v˘‰e uveden˘mi sdruÏeními
jsme dále formulovali poÏadavky na obligatorní
znalosti a dovednosti ICT odborníkÛ, které jsou
vyÏadovány u v‰ech rolí. Za nû povaÏujeme
zejména vysok˘ stupeÀ kreativity pfii fie‰ení
úloh, dobrou znalost angliãtiny (písmem i slo-
vem), schopnost práce v t˘mu a komunikaãní
schopnosti. V rámci v˘zkumu jsme tyto doved-
nosti nezji‰Èovali.

Na vymezení obligatorních znalostí a doved-
ností jsme navázali vymezením znalostních
domén ve smyslu slovy sdûliteln˘ch (pedago-
gick˘m procesem) nebo praktick˘mi cviãeními
nabyt˘ch znalostí a dovedností. Zde jsme
vymezili ty znalosti a dovednosti, které jsou
vyÏadovány pro jednotlivé role s rÛznou mírou
naléhavosti. Rozãlenili jsme je i na základû [23]
na následující znalostní domény: 01 Modelová-
ní procesÛ, 02 Funkcionalita a customizace
aplikací, 03 Definice ICT sluÏeb a variant
provozu, 04 Management ICT, 05 Anal˘za
a návrh IS (podnikového informaãního systé-
mu jako celku i jeho ãástí), 06 Softwarové
inÏen˘rství (techniky a postupy tvorby progra-
mov˘ch produktÛ), 07 Datové a informaãní
inÏen˘rství, 08 Znalosti infrastruktury ICT,
09 Provozní excelence, 10 Schopnosti vede-
ní t˘mu, 11 Znalosti ICT trhu, 12 Metody
fiízení a organizace, 13 Finance a ekonomika
podniku, 14 Obchod a marketing, 15 Mate-
matika a statistika, 16 Právo.

KaÏdou z tûchto znalostních domén jsme
popsali tak, aby byli respondenti v˘zkumu
schopni pfiifiadit ECTS (European Credit Tran-
sfer and Accumulation System) kredity získáva-
né studenty ve vyuãovan˘ch pfiedmûtech do
pfiíslu‰né domény. Jednotlivé domény, jejich
popis a mapování mezi jednotliv˘mi prÛzkumy
je uvedeno napfi. v [13].

2.3 Úrovnû znalostí
Objemy ECTS kreditÛ, které studenti na zákla-
dû svého studia mohou získat v jednotliv˘ch
znalostních doménách, jsme pfiepoãítali na neli-
neární ‰estiúrovÀovou stupnici. ZpÛsob pfiepo-
ãtu jsme stanovili následující: 0 – Îádné zna-
losti, 1 – Obecn˘ pfiehled o problematice
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(odpovídá pfiibliÏnû 1–2 ECTS kreditÛm v˘uky),
2 – Základní orientace v problematice
a v terminologii (odpovídá pfiibliÏnû 3–5 kredi-
tÛm v˘uky), 3 – Solidní pfiehled o dané pro-
blematice a základní praktické dovednosti
(odpovídá pfiibliÏnû 6–20 kreditÛm v˘uky), 4 –
Solidní pfiehled o dané problematice a solid-
ní praktické dovednosti (odpovídá pfiibliÏnû
21–40 kreditÛm v˘uky), 5 – Nejvy‰‰í znalostní
kvalita – hluboké aktuální znalosti a pokro-
ãilé praktické dovednosti (odpovídá 41 a více
kreditÛm v˘uky).

Na základû diskusí se zástupci vysok˘ch
‰kol a podnikÛ z oblasti ICT jsme se rozhodli
pouÏít totoÏnou ‰kálu i pro dotazování firem.
V pfiípadû firem nahradil poãet ECTS kreditÛ
pro firmy srozumitelnûj‰í termín „poãty dní ‰ko-
lení“. Pfiepoãítávacím mechanismem byl zvolen
pomûr 1 ECTS kredit = 1 den ‰kolení. K poãtu
1 ECTS kredit 1 den ‰kolení – tj. 8 hodin, jsme
dospûli po anal˘ze uãebních osnov informatic-
k˘ch pfiedmûtÛ napfi. na V·E v Praze, Ostrav-
ské Universitû, Technické univerzitû v Ko‰icích,
Universitû Pardubice, MLZU Brno a dále z kon-
zultací s pedagogy z tûchto vysok˘ch ‰kol.
Jedná se o pfiímou efektivní v˘uku. ·estikre-
ditové pfiedmûty mají obvykle 52 hodin pfiímé
v˘uky, ãemuÏ odpovídá 8,7 v˘ukové hodiny na
1 ECTS kredit; 0,7 kreditu jsme odeãetli na zru-
‰enou v˘uku z rÛzn˘ch dÛvodu (státní svátky,
úvodní seznámení s kurzem apod.).

2.4 Znalostní profily a jejich
vzdálenosti

MnoÏina znalostí, která je oãekávána u kaÏdé
z v˘‰e definovan˘ch profesních rolí, je v rámci
na‰eho v˘zkumu pojmenována jako znalostní
profil profesní role. Prostfiednictvím definované-
ho znalostního profilu provádíme porovnání
mezi poÏadavky podnikové praxe na znalosti
ICT s nabídkou, kterou poskytují vysoké ‰koly
prostfiednictvím sv˘ch studijních oborÛ. Pro toto
porovnání jsme vyuÏili modifikované metody
vzdálenosti od ideální varianty. Pro toto ‰etfiení jsme
vyuÏili postup stanovení agregované hodnoty
vektoru varianty (znalostní profil studijního oboru)
a její odchylky od vektoru ohodnocení varianty
ideální (praxí poÏadovan˘ znalostní profil role).

D(a) = d(a,s), (1)

kde 
d je funkce vzdálenosti,

vektor a je sloÏen z ohodnocení domén zji‰tû-
ného znalostního profilu studijního oboru,
vektor s je sloÏen z ohodnocení domén poÏa-
dované úrovnû znalostí pro sledovanou roli.

Funkce vzdálenosti d je pak dána pro kaÏ-
dou znalostní dimenzi metrikou:

d(ai,si)= 0, pro ai>= si,
d(ai,si)= si-ai pro ai<si.

Vzdálenost mezi znalostním profilem studij-
ního oboru a znalostním profilem dané profesní
role je pak dána D(a) =  ∑ di (ai,si) a její inter-
pretací je poãet dní ‰kolení, které musí firma
investovat do novû pfiijatého ICT odborníka
(absolventa) takového studijního oboru, aby dosá-
hl minimální poÏadované úrovnû znalostí, kterou
firma pro danou profesní roli poÏaduje. Pfii v˘po-
ãtu vzdálenosti jde tedy o souãet nedostatkÛ,
které má znalostní profil daného studijního oboru
oproti znalostnímu profilu dané profesní role.

Za pfiijatelnou hranici poãtu dní do‰kolení
(pfiijatelná vzdálenost), kdy je‰tû není absolvent
pro firmu pfiíli‰ drah˘, jsme po diskusích s pfied-
staviteli firem a odborn˘ch spoleãností stanovi-
li 60 dní ‰kolení.

2.5 V˘zkum mezi ‰kolami
V˘bûr vysoké ‰koly
V rámci v˘zkumu jsme oslovili vysoké ‰koly
v âeské republice, které v rámci sv˘ch studij-
ních oborÛ vyuãují informatiku. Vstupním infor-
maãním zdrojem pro identifikaci odpovídajících
vysok˘ch ‰kol byly seznamy akreditovan˘ch
studijních oborÛ, které vede Ministerstvo ‰kol-
ství mládeÏe a tûlov˘chovy a Ústav pro infor-
mace ve vzdûlávání. Tyto seznamy jsou uvede-
ny v informaãních zdrojích [15] a [24].

Z mnoÏiny v‰ech akreditovan˘ch studijních
oborÛ v âeské republice (v roce 2006 jich bylo
zji‰tûno pfiibliÏnû 7.800 a v roce 2009 pfiibliÏnû
7.900 [15]) jsme vybrali pouze informatické obory.
Za informatické obory povaÏujeme v‰echny
obory, jejichÏ název obsahuje ãást slova „infor-
ma“. V˘jimkou z tohoto byly obory s pfiedmûtem
v˘uky knihovnictví. Do koneãného seznamu
informatick˘ch oborÛ jsme je‰tû pfiidali obory,
které neodpovídaly kódem studijního oboru
nebo jej nemûly vyplnûn˘ a jejichÏ název obsa-
hoval nûkteré z následujících slov: „informa“,
„poãítaã“, „softwar“, „computer“, „program“
a kombinaci „v˘poãet“ a „technik“.

16 

i=0

EM_03_13_zlom(4)  3.9.2013  10:15  Stránka 150



Information Management

1513, XVI, 2013

Oslovení vysoké ‰koly
KaÏdou z vybran˘ch vysok˘ch ‰kol jsme oslovi-
li prostfiednictvím unifikovaného strukturované-
ho dotazníku [4], [16]. V dotazníku byly obsaÏe-
ny skupiny otázek, které zji‰Èovaly: Identifikaãní
údaje vysoké ‰koly a studijního oboru, poãet
studentÛ studijního oboru (poãet novû pfiijat˘ch,
celkov˘ poãet, poãet absolventÛ), poãet peda-
gogÛ v pfiepoãtu na pln˘ úvazek, typ klasifikace
studentÛ studijního oboru (ECTS kredity, kredi-
ty pfiímé v˘uky za semestr apod.) a poãet kre-
ditÛ za studijní pfiedmûty, které je nutné v rámci
studijního oboru absolvovat v ãlenûní dle zna-
lostních domén. V roce 2009 jsme informaci
o získávan˘ch ECTS kreditech rozdûlili na
povinné a volitelné. Povinné ECTS kredity musí
kaÏd˘ student splnit. Volitelné ECTS kredity si
studenti mohou vybírat na základû pravidel sta-
noven˘ch pro dan˘ studijní obor.

2.6 V˘zkum mezi firmami
V˘bûr vzorku firem
V˘zkum mezi firmami jsme zaloÏili na údajích
v Registru ekonomick˘ch subjektÛ, kter˘ vede
âesk˘ statistick˘ úfiad. K 31. 12. 2005 bylo
v tomto registru celkem 2 388 490 subjektÛ,

z nichÏ 1 266 336 subjektÛ bylo ekonomicky
aktivních. Ekonomicky aktivní subjekty byly
cílovou skupinou, kterou jsme dále omezili dal-
‰ími v˘bûrov˘mi podmínkami. Po jejich uplatnû-
ní jsme z v˘sledné mnoÏiny ekonomicky aktiv-
ních subjektÛ vybrali v˘bûrov˘ vzorek, kter˘
jsme oslovili. Omezujícími a rozli‰ujícími pod-
mínkami byly:
� Velikost ekonomického subjektu, která je

dána poãtem zamûstnancÛ. Pro potfieby
prÛzkumu jsme zvolili ‰est kategorií velikos-
tí podniku s poãtem zamûstnancÛ: 0, 1–9,
10–49, 50–249, 250–999, 1000 a více. Do
kategorie 0 jsme zapoãítali také subjekty,
které poãet pracovníkÛ neuvedly.

� Odvûtví ãinnosti, které slouÏilo k urãení
míry nároãnosti vyuÏití ICT ve firmû. Na
základû podílu objemu investic do ICT na
obratu firmy jsme odvûtví rozdûlili do tfií kate-
gorií: odvûtví s nejniÏ‰í nároãností (MIT),
odvûtví stfiednû nároãná (SIT) a odvûtví
s nejvy‰‰í nároãností na vyuÏívání ICT (VIT).
Na základû uveden˘ch podmínek jsme

identifikovali poãty ekonomicky aktivních sub-
jektÛ v rozãlenûní dle velikosti a odvûtví ãinnos-
ti. Detailnûji uvedeno v Tab. 1.

Tab. 1: Struktura aktivních ekonomick˘ch subjektÛ v âeské republice 

0 1–9 10–49 50–249 250–999 1000+ Total

MIT 263 289 49 914 14 270 4 317 369 87 332 246

SIT 697 380 138 555 28 014 6 217 1 164 182 871 512

VIT 49 851 9 590 2 216 710 170 41 62 578

Total 1 010 520 198 059 44 500 11 244 1 703 310 1 266 336

Zdroj: [4]

Pfii rozhodování o velikosti v˘bûrového sou-
boru jsme vycházeli z úvahy, Ïe nejjednodu‰‰í,
tj. proporcionální rozvrÏení do oblastí, kdy jsou
v˘bûrové podíly ve v‰ech oblastech stejné,
nebude v tomto pfiípadû vhodné. Oblasti
v základním souboru se velikostí zásadnû li‰í,
viz Tab. 1. Tuto skuteãnost jsme se rozhodli
zohlednit zejména takto:
� ve skupinû nejvût‰ích subjektÛ (pfies 1000

zamûstnancÛ), kter˘ch je nejménû, provést
vyãerpávající zji‰Èování, 

� v odvûtvích nároãn˘ch na informaãní tech-
nologie provést vyãerpávající zji‰Èování jiÏ
u subjektÛ pfies 50 zamûstnancÛ. 

Pfii realizaci ‰etfiení je v‰ak dále nutné poãí-
tat u nûkter˘ch jednotek s odmítnutím úãasti.
V˘znamn˘m argumentem pfii rozhodování
o velikosti v˘bûrového souboru jsou vÏdy také
kalkulované náklady ‰etfiení. S ohledem na tyto
skuteãnosti byl po dohodû s firmou realizující
vlastní terénní ‰etfiení pfiedpokládan˘ rozsah
vzorku stanoven na 1002 jednotek v ãlenûní
a poãtech tak, jak je uvedeno v Tab. 2.
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Oslovení firem ve vzorku
Zji‰Èování bylo provedenou metodou telefonic-
kého dotazování CATI (Computer Assisted
Telephone Interviewing) v kombinaci s on-line
dotazováním.

V dotazníku pro on-line a telefonické dota-
zování byly obsaÏeny skupiny otázek t˘kající se
charakteristiky firmy – „nároãnost na informaã-
ní technologie“ s hodnotami MIT, SIT a VIT, zda
jde o dodavatele ãi uÏivatele ICT, zda je vlast-
ník firmy tuzemsk˘ nebo zahraniãní, jak˘ je
poãet zamûstnancÛ a identifikace sektoru dle
OKEâ, poÏadavky na znalosti v ãlenûní dle
znalostních domén, které jsme uvedli v˘‰e. Fir-
mou poÏadované znalosti byly pfiifiazovány
kaÏdé z ‰esti definovan˘ch profesních rolí, poÏa-
dovaná praxe pro kaÏdou profesní roli, doplÀují-
cí údaje o prÛmûrném mûsíãním platu v kaÏdé
profesní roli a poãet ICT odborníkÛ v pfiíslu‰né
roli, ktefií jsou ve firmû zamûstnáni vãetnû v˘hle-
du firmy na jejich poãet v letech 2005–2015.

·etfiení mezi firmami bylo provedeno v roce
2006. V˘sledky tohoto ‰etfiení byly pouÏity jako
srovnávací platforma jak pro ‰etfiení mezi vyso-
k˘mi ‰kolami v roce 2006, tak v roce 2009.
Návazné ‰etfiení bylo provedeno je‰tû v závûru
roku 2010, jeho v˘sledky jsou v‰ak je‰tû ve sta-
diu zpracování a nejsou v tomto ãlánku zahrnu-
ty. Z dosavadních v˘sledkÛ návazného ‰etfiení
v‰ak jiÏ vyplynulo, Ïe se v dobû mezi obûma
‰etfieními poÏadavky firem v˘znamnû nezv˘‰ily.

2.7 Zpracování a vyhodnocení
dotazníkÛ

Zpracování a vyhodnocení dotazníkÛ bylo pro-
vádûno prostfiednictvím integraãních (ETL)
a analytick˘ch nástrojÛ (dolování dat – data-
mining) platformy Microsoft SQL Server.

Dotazníky jsme prostfiednictvím ETL
nástrojÛ zpracovali a v cílové podobû umístili do
databáze MS SQL Server. Tuto databázi jsme

analyticky zpracovali vyuÏitím deskriptivního
modelu shlukové anal˘zy z nástrojÛ pro dolo-
vání dat (DM) platformy MS SQL Server. Shlu-
kovou anal˘zu jsme provádûli nad znalostními
doménami, kde pfiifiazená kreditní ohodnocení
pfiedstavovala parametry analyzované promûnné.

Podstatou shlukové anal˘zy jsou algoritmy
(soubor algoritmÛ), které seskupují objekty
v urãeném souboru objektÛ do skupin. Pro iden-
tifikované shluky (skupiny) platí dvû základní
charakteristiky:
� prvky ve shluku jsou si vzájemnû co nejvíce

podobné,
� shluky jsou vzájemnû co nejvíce odli‰né.

V nástroji MS SQL Server jsou k dispozici
dvû základní standardnû pouÏívané metody,
a to metoda K-prÛmûrÛ (K-means) a EM
(Expectation-Maximamization) algoritmus
(algoritmus zaloÏen˘ na vzdálenostech).

Princip algoritmu K-prÛmûrÛ je identifikací
pfiíslu‰nosti analyzovaného prvku (v tomto pfií-
padû studijního oboru) do shluku na základû
vzdálenosti. Analyzovan˘ prvek pfiíslu‰í k tomu
shluku, k jehoÏ stfiedu je nejblíÏe. Vzdálenost
od stfiedu je mûfiena na základû jednoduch˘ch
euklidovsk˘ch vzdáleností. Pro prvky pfiifiazo-
vané metodou K-prÛmûrÛ platí, Ïe vÏdy patfií
právû k jednomu shluku, neboÈ shluky vytvofie-
né K-prÛmûry se nepfiekr˘vají [16], [22].

Princip EM algoritmu vyuÏívá pravdûpodob-
nostní porovnávání, které urãuje, zda prvek
patfií k danému shluku ãi nikoliv. Jde o metodu
tzv. smí‰eného modelu, kter˘ je zaloÏen na
pfiedpokladu, Ïe data jsou smûsí pozorování,
která pochází z rÛzn˘ch pravdûpodobnostních
rozdûlení. EM algoritmus a zpÛsob pfiifiazování
prvkÛ ke shlukÛm lze znázornit prostfiednictvím
kfiivky. EM algoritmus pracuje na zmínûné kfiiv-
ce s prÛmûry a odchylkami, které zohledÀuje.
Cílem modelu je jednotlivá rozdûlení od sebe
oddûlit a modelovat je [4], [16], [22].

Tab. 2: Struktura zkoumaného vzorku firem

0 1–9 10–49 50–249 250–999 více Celkem

MIT 56 28 28 28 37 16 193

SIT 56 56 56 56 71 36 331

VIT 56 110 160 122 26 4 478

Celkem 168 194 244 206 134 56 1 002

Zdroj: [4]
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Oproti pfiedchozí metodû se v EM algorit-
mech mohou shluky pfiekr˘vat a dále EM algo-
ritmus stanovuje pravdûpodobnost, s jakou 

jednotlivé prvky patfií k jednotliv˘m shlukÛm.
Grafická interpretace uveden˘ch algoritmÛ je
uvedena na Obr. 1.

Obr. 1: Shlukování prostfiednictvím K-prÛmûrÛ (vlevo) a EM algoritmu (vpravo)

Zdroj: [12]

Pro potfieby na‰eho v˘zkumu jsme se rozhod-
li pouÏít metodu K-Means. Identifikovali jsme tak
studijní obory, které poskytují studentÛm obdobné
objemy ECTS kreditÛ v obdobn˘ch znalostních
doménách. V˘sledkem byly shluky vzájemnû
podobn˘ch studijních oborÛ z hlediska zamûfiení
na‰eho v˘zkumu. Následnû bylo moÏné na zákla-
dû porovnání s poptávkou urãit, jak jednotlivé shlu-
ky odpovídají poÏadavkÛm firem na znalosti absol-
ventÛ v jednotliv˘ch profesních rolích.

2.8 Rozdíly v ‰etfieních
v jednotliv˘ch letech

Na základû zku‰eností z prvního ‰etfiení jsme
v druhém ‰etfiení provedli drobné úpravy
v metodice. Mezi faktory, které povaÏujeme 
za v˘znamné a které mohou ovlivnit v˘sledky
jednotliv˘ch v˘zkumÛ, a tedy i jejich porovna-
telnost, fiadíme zmûnu ve struktufie a poãtech
odpovûdí respondentÛ a zmûny v dotaznících:
� Vliv zmûn v poãtu a struktufie odpovûdí

respondentÛ souvisí se vznikem a zánikem
nov˘ch studijních oborÛ – zejména oborÛ na
soukrom˘ch vysok˘ch ‰kolách a dále probí-
hajícím procesem ukonãování pûtilet˘ch
studijních oborÛ. Tento faktor nebylo moÏné
z na‰í strany ovlivnit. DÛsledky zmûn v ana-
lyzované oblasti pfiedstavují bûÏn˘ v˘voj,

kter˘ moÏnosti porovnání v˘sledkÛ v˘zku-
mÛ mezi lety mohou ovlivnit, ale je moÏné
je odpovídajícím zpÛsobem vysvûtlit.

� Vliv zmûn v dotaznících souvisí s drobn˘-
mi zmûnami obsahu dotazníkÛ, obsahu
a zamûfiení nûkter˘ch znalostních domén,
a zejména s rozãlenûním ECTS kreditÛ na
povinné a volitelné. Cílem tûchto námi vyvo-
lan˘ch úprav bylo zv˘‰ení detailu informací
o studijních oborech a zv˘‰ení vzájemné
porovnatelnosti studijních oborÛ. Dopad
zmûn jsme minimalizovali vhodn˘m návr-
hem modelu dat a dále vhodn˘m návrhem
porovnávan˘ch skuteãností – znalosti z roku
2006 vs. celkové znalosti z roku 2009 (sou-
ãet znalostí povinn˘ch a voliteln˘ch).

3. Zji‰tûné v˘sledky
Na základû proveden˘ch anal˘z jsme dospûli
k zji‰tûním, která jsou uvedena v následujících
podkapitolách.

3.1 Návratnost dotazníkÛ
Vysoké ‰koly
Kvantitativní charakteristiky v˘zkumÛ z rokÛ 2006
a 2009 vãetnû míry návratnosti dotazníkov˘ch
‰etfiení uvádíme v Tab. 3.
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Firmy
V˘sledky ‰etfiení pfiesnû odpovídají vzorku uve-
denému v Tab. 2, protoÏe ‰etfiení bylo dodává-
no externí odbornou spoleãností, zamûfienou
na provádûní prÛzkumÛ.

3.2 Charakteristiky zji‰tûn˘ch dat
Statistické charakteristiky analyzovaného vzor-
ku dat v ãlenûní na bakaláfiské studijní obory

a magisterské studijní obory (obsahují jak pûti-
leté magisterské studijní obory, tak i agregaci
dat za bakaláfiské a navazující magisterské stu-
dijní obory odpovídajících vysok˘ch ‰kol) uvádí-
me v následujících dvou tabulkách Tab. 4
(bakaláfiské studijní obory) a Tab. 5 (magister-
ské studijní obory).

Tab. 3: Struktura zkoumaného vzorku studijních oborÛ

Rok Poãet osloven˘ch Návratnost dotazníkÛ z Návratnost 

V· Fakult Studijních oborÛ Fakult Studijních oborÛ dotazníkÛ
(aktuálních) (aktuálních) (%)

2006 34 65 249 53 203 82

2009 32 60 196 30 94 48

Zdroj: autofii

Tab. 4: 
Statistické charakteristiky zkoumaného vzorku bakaláfisk˘ch studijních oborÛ 
(2006)

Znalostní domény n = 93

x– x∼ Max. Min. σ σ2 δ T

01  Modelování procesÛ 1,634 2,000 4,000 0,000 1,374 1,887 -0,056 -1,568

02  Funkcionalita a nasazování aplikací 1,301 1,000 5,000 0,000 1,435 2,061 0,669 -0,675

03  Definice ICT sluÏeb a variant provozu 1,387 1,000 3,000 0,000 1,344 1,805 0,109 -1,805

04  Anal˘za a návrh IS architektury 1,860 2,000 4,000 0,000 1,282 1,643 -0,461 -1,234

05  Softwarové inÏen˘rství 2,301 3,000 5,000 0,000 1,435 2,061 -0,277 -0,699

06  Datové inÏen˘rství 2,366 3,000 5,000 0,000 1,130 1,278 -0,811 0,369

07  ICT infrastruktura 3,000 3,000 5,000 0,000 1,123 1,261 -1,083 1,862

08  Provozní excelence 1,462 2,000 4,000 0,000 1,265 1,599 -0,012 -1,566

09  Komunikaãní a prezentaãní schopnosti 2,032 3,000 4,000 0,000 1,355 1,836 -0,515 -1,191

10  Schopnosti vedení t˘mu 1,280 2,000 3,000 0,000 1,201 1,443 0,132 -1,595

11  Znalosti ICT trhu 0,957 0,000 3,000 0,000 1,112 1,237 0,522 -1,343

12  Metody fiízení a organizace 1,355 1,000 4,000 0,000 1,348 1,818 0,221 -1,606

13  Finance a ekonomika podniku 1,753 2,000 4,000 0,000 1,450 2,101 -0,168 -1,623

14  Obchod a marketing 1,215 1,000 3,000 0,000 1,223 1,497 0,268 -1,580

15  Statistika 2,054 2,000 5,000 0,000 1,305 1,704 -0,461 -0,677

16  Právo 1,452 2,000 4,000 0,000 1,238 1,533 0,131 -1,367

Zdroj: autofii

Z pohledu na zji‰tûná data vypl˘vá, Ïe
vysok˘mi ‰kolami jsou za nejdÛleÏitûj‰í pova-
Ïovány znalosti ICT infrastruktury, za nejménû
dÛleÏité pak znalosti ICT trhu. Smûrodatná

odchylka u jednotliv˘ch odpovûdí je prakticky
stejná. Záporná ‰ikmost u vût‰iny promûnn˘ch
pak naznaãuje, Ïe vût‰ina ‰kol volí v odpovû-
dích vy‰‰í hodnoty neÏ je prÛmûrná hodnota
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a prÛmûr je pak sníÏen odlehl˘mi odpovûìmi
nûkter˘ch respondentÛ. Z tohoto dÛvodu pova-
Ïujeme za vhodné porovnávat jednotlivé 

promûnné nejen podle prÛmûru, ale i podle
mediánu, jakkoli zde je srovnání trochu hrub‰í
a promûnné se pouze rozdûlí do tfií skupin.

Tab. 5: 
Statistické charakteristiky zkoumaného vzorku magistersk˘ch studijních oborÛ 
(2006)

Znalostní domény n = 128

x– x∼ Max. Min. σ σ2 δ T

01  Modelování procesÛ 2,125 3,000 4,000 0,000 1,562 2,441 -0,412 -1,447

02  Funkcionalita a nasazování aplikací 1,789 2,000 4,000 0,000 1,494 2,231 -0,165 -1,640

03  Definice ICT sluÏeb a variant provozu 1,625 2,000 4,000 0,000 1,463 2,142 -0,059 -1,735

04  Anal˘za a návrh IS architektury 2,148 3,000 4,000 0,000 1,506 2,269 -0,397 -1,351

05  Softwarové inÏen˘rství 2,664 3,000 5,000 0,000 1,623 2,634 -0,642 -0,893

06  Datové inÏen˘rství 2,680 3,000 5,000 0,000 1,279 1,637 -0,936 0,162

07  ICT infrastruktura 2,977 3,000 5,000 0,000 1,343 1,803 -0,849 0,648

08  Provozní excelence 1,625 2,000 5,000 0,000 1,527 2,331 0,184 -1,351

09  Komunikaãní a prezentaãní schopnosti 2,289 3,000 5,000 0,000 1,553 2,412 -0,431 -1,199

10  Schopnosti vedení t˘mu 1,602 2,000 5,000 0,000 1,518 2,305 0,139 -1,511

11  Znalosti ICT trhu 1,281 0,000 3,000 0,000 1,397 1,952 0,276 -1,829¨

12  Metody fiízení a organizace 1,703 2,000 5,000 0,000 1,594 2,541 0,120 -1,576

13  Finance a ekonomika podniku 1,570 0,500 5,000 0,000 1,677 2,814 0,328 -1,556

14  Obchod a marketing 1,180 0,000 4,000 0,000 1,422 2,023 0,528 -1,444

15  Statistika 2,242 3,000 5,000 0,000 1,402 1,965 -0,581 -0,859

16  Právo 1,344 1,500 4,000 0,000 1,325 1,755 0,168 -1,692

Zdroj: autofii

Odpovûdi, vztahující se k jednotliv˘m
doménám se opût navzájem li‰í, nejmen‰í
dÛraz je kladen na znalosti obchodu a marke-
tingu, nejvût‰í na ICT infrastrukturu. Doporuãu-
jeme podrobnû se zab˘vat rozdíly mezi poÏa-
davky na bakaláfiské a magisterské obory, coÏ
by mohlo b˘t klíãem k budoucí diferenciaci
bakaláfiského a magisterského studia ICT
oborÛ. Obecnû jsou poÏadavky na magisterské
absolventy vy‰‰í (v prÛmûru o 0,2 bodu), v˘raz-
nû vy‰‰í jsou ve vûcn˘ch doménách 01–06
a dále u „soft skills“ (09–12). Naopak niÏ‰í neÏ
prÛmûrné (nebo dokonce absolutnû niÏ‰í) jsou
u odborn˘ch ne-ICT pfiedmûtÛ (finance a eko-
nomika podniku; právo).

V následující tabulce Tab. 6 uvádíme jako
pfiíklad charakteristiky analyzovaného vzorku
dat 1002 firem z roku 2006 pro roli ManaÏer
rozvoje a provozu IS/ICT.

Na manaÏery jsou obecnû kladeny vy‰‰í
poÏadavky, coÏ se projevuje ve v˘raznû 

vy‰‰ích hodnotách u v‰ech ukazatelÛ; nelze
detailnû ani urãit jednotlivé specializované
domény, v nichÏ by byly poÏadavky v˘znamnû
niÏ‰í. Rozptyly odpovûdí jsou taktéÏ stejné.
Pomûrnû v˘razné je záporné ze‰ikmení rozdû-
lení, coÏ znamená, Ïe velká vût‰ina firem
udává u jednotliv˘ch odpovûdí vy‰‰í hodnoty
a prÛmûr je pak staÏen nûkolika odlehl˘mi níz-
k˘mi hodnotami.

3.3 Znalosti oãekávané firmami
Na základû anal˘zy, kterou jsme provedli nad
daty z v˘zkumu mezi firmami, jsme zjistili poÏa-
davky kladené firmami na jednotlivé profesní
role (pro v˘poãet poÏadované úrovnû znalosti
ãi dovednosti pro skupinu firem byl vÏdy pouÏit
medián). Pfiíkladem poÏadavkÛ na znalosti pro-
fesní role ManaÏer rozvoje a provozu IS/ICT
je graf uveden˘ na Obr. 2. Z nûj je zfiejmé, Ïe
v pfiípadû této profesní role jsou firmami vyÏa-
dovány po absolventech nastupujících do 
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juniorsk˘ch pozic znalosti minimálnû na úrovni
solidního pfiehledu ve v‰ech doménách. V pfií-
padû znalostních domén 01–04, 07–10 a 12
jsou pak vyÏadovány navíc solidní praktické

dovednosti. V ostatních znalostních doménách
firmy vyÏadují pro tuto roli znalosti pouze na
úrovni 3, tedy solidní pfiehled o dané problema-
tice a základní praktické dovednosti.

Tab. 6:
Statistické charakteristiky odpovûdí firem na poÏadavky role ManaÏer rozvoje 
a provozu IS/ICT

Znalostní domény n = 1002

x– x∼ Max. Min. σ σ2 δ T

01  Modelování procesÛ 3,557 4,000 5,000 0,000 1,235 1,525 -1,026 1,196

02  Funkcionalita a nasazování aplikací 3,547 4,000 5,000 0,000 1,236 1,527 -0,933 0,811

03  Definice ICT sluÏeb a variant provozu 3,443 4,000 5,000 0,000 1,297 1,683 -0,942 0,711

04  Anal˘za a návrh IS architektury 3,427 4,000 5,000 0,000 1,272 1,618 -0,799 0,401

05  Softwarové inÏen˘rství 3,260 3,000 5,000 0,000 1,412 1,995 -0,764 0,035

06  Datové inÏen˘rství 3,214 3,000 5,000 0,000 1,411 1,991 -0,702 -0,132

07  ICT infrastruktura 3,547 4,000 5,000 0,000 1,281 1,642 -0,943 0,655

08  Provozní excelence 3,609 4,000 5,000 0,000 1,345 1,810 -1,096 0,946

09  Komunikaãní a prezentaãní schopnosti 3,714 4,000 5,000 0,000 1,305 1,703 -1,255 1,438

10  Schopnosti vedení t˘mu 3,708 4,000 5,000 0,000 1,341 1,799 -1,097 0,789

11  Znalosti ICT trhu 3,380 3,000 5,000 0,000 1,301 1,692 -0,794 0,515

12  Metody fiízení a organizace 3,365 3,500 5,000 0,000 1,362 1,856 -0,848 0,379

13  Finance a ekonomika podniku 3,219 3,000 5,000 0,000 1,390 1,931 -0,611 -0,140

14  Obchod a marketing 3,130 3,000 5,000 0,000 1,353 1,831 -0,560 -0,132

15  Statistika 2,948 3,000 5,000 0,000 1,387 1,924 -0,406 -0,375

16  Právo 2,922 3,000 5,000 0,000 1,395 1,947 -0,292 -0,532

Zdroj: autofii

Obr. 2: Znalostní profil pro roli ManaÏer rozvoje a provozu IS/ICT

Zdroj: autofii
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Tímto zpÛsobem byly charakterizovány
poÏadavky praxe na v‰echny ICT pracovní role.

3.4 Studijní obory v roce 2006
a 2009

Jednotlivé ICT studijní obory na vysok˘ch ‰ko-
lách jsme pomocí nástrojÛ pro data mining roz-
dûlili v pfiípadû bakaláfisk˘ch studijních oborÛ
do 4 shlukÛ (v roce 2006) a do dvou shlukÛ
v roce 2009. V pfiípadû magistersk˘ch studij-
ních oborÛ jsme v roce 2006 identifikovali 
4 shluky a v roce 2009 celkem 3 shluky studij-
ních oborÛ. KaÏd˘ ze shlukÛ obsahuje obory
s navzájem podobnou strukturou v˘uky –
z tohoto hlediska jde tedy o konkurenãní obory.

Základní princip shlukové anal˘zy neumoÏ-
Àuje porovnat shluky z roku 2006 a shluky
z roku 2009. V˘sledky pouze mohou ukazovat,
Ïe mezi ICT obory dochází k postupné konsoli-
daci vyuãovan˘ch znalostí a dovedností –
obory, které jsme sledovali v roce 2009, jsou si
více podobné. Dále uveden˘ Obr. 3 porovnává
znalosti nabízené studentÛm ve studijních obo-
rech rozdûlen˘ch do shlukÛ, které jsme identifi-
kovali v jednotliv˘ch v˘zkumech. Levá ãást
Obr. 3 znázorÀuje v˘sledky, které jsme zjistili
v prvním v˘zkumu bez rozli‰ení na povinné
a volitelné pfiedmûty studijních oborÛ, pravá
ãást Obr. 3 porovnává v˘sledky zji‰tûné pro
povinné a volitelné pfiedmûty v roce 2009.

Obr. 3: 
Rozsah nabídky znalostí bakaláfisk˘ch ICT studijních oborÛ – povinn˘ch 
a voliteln˘ch pfiedmûtÛ v prÛzkumech 2006–2009

Zdroj: autofii

Shluky magistersk˘ch studijních oborÛ
oznaãené MgrA09 aÏ MgrC09 jsme identifiko-
vali na základû anal˘zy dat zji‰tûn˘ch z dotaz-
níkÛ z druhého prÛzkumu a shluky oznaãené
Mgr5I aÏ Mgr5L jsme identifikovali v prvním
v˘zkumu. Z grafÛ, které jsou uvedeny na Obr.
4, vypl˘vá, Ïe i v pfiípadû magistersk˘ch studij-
ních oborÛ dochází k v˘voji. Dochází tedy ke
zvy‰ování poÏadavkÛ na studenty analyzova-
n˘ch studijních oborÛ. Ze shlukÛ roku 2009
(MgrA09 aÏ MgrC09) je nejvy‰‰í rozsah znalos-
tí ve shluku MgrC09, kter˘ je následován shlu-
ky MgrB09 a MgrA09. Tento v˘voj lze sledovat
zejména na grafu, kter˘ je uveden na Obr. 4
v levé ãásti (rok 2006) v porovnání s grafem
uveden˘m v pravé ãásti Obr. 4 (v˘sledky roku
2009).

3.5 Porovnání vzdáleností mezi
poÏadavky praxe a nabídkou V·
v roce 2006 a 2009

V Tab. 7 a Tab. 8, uvádíme vzdálenosti shlukÛ
bakaláfisk˘ch a magistersk˘ch studijních oborÛ
od poÏadavkÛ, které na absolventy studijních
oborÛ kladou firmy.

Hodnoty uvedené v Tab. 7 a Tab. 8, vyjad-
fiují vzdálenost mezi poÏadavky firem na zna-
losti ICT odborníkÛ v dané profesní roli vÛãi
znalostem, které ICT studijní obory v daném
shluku nabízí. Na základû porovnání v˘sledkÛ
z obou v˘zkumÛ lze konstatovat, Ïe i v pfiípadû
anal˘zy vzdáleností mezi poÏadavky podniko-
vého sektoru a nabídkou vysok˘ch ‰kol dochá-
zí k pozitivnímu v˘voji, neboÈ se celkov˘ rozdíl
mezi znalostním profilem oboru a znalostním
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profilem poÏadovan˘m pro v˘kon urãité ICT
role sniÏuje. Tento závûr platí jak pro bakaláfi-
ské studijní obory, tak i navazující magisterské
studijní obory. V pfiípadû porovnání vzdáleností
shlukÛ studijních oborÛ od poÏadavkÛ firem
s hranicí 60 dní do‰kolení zjistíme, Ïe zejména

v pfiípadû shluku MgrC09 jsou absolventi kvalit-
nû pfiipraveni pro vstup do kterékoliv ICT pro-
fesní role v podnikové praxi. ·edou barvou
podbarvená pole v Tab. 7 a Tab. 8 odpovídají
v˘zkumu z roku 2006.

Obr. 4: 
Rozsah nabídky znalostí magistersk˘ch ICT studijních oborÛ – povinn˘ch 
a voliteln˘ch pfiedmûtÛ v prÛzkumech 2006–2009

Zdroj: autofii

Tab. 7: 
Vzdálenosti poÏadavkÛ praxe od znalostního profilu ICT oborÛ – bakaláfiské 
studijní obory

Vzdálenost (v poãtu poÏadovan˘ch dodateãn˘ch dní ‰kolení na urãitou profesi)

Bakaláfiské  Byznys ManaÏer Obchodník V˘vojáfi Správa Pokroãil˘
studijní obory analytik – rozvoje s IS/ICT a architekt aplikací uÏivatel

architekt a provozu produkty IS/ICT a IT ICT
IS/ICT a sluÏbami infrastruktury metodik

BcA09 130,0 175,0 130,0 159,0 97,0 77,0

BcB09 65,0 103,0 65,0 80,0 42,0 27,0

BcVosA 155,0 200,0 155,0 188,0 122,0 95,0

BcVosB 111,0 156,0 111,0 146,0 79,0 58,0

BcVosC 120,0 165,0 120,0 156,0 88,0 60,0

BcVosD 119,5 164,5 119,5 141,5 86,5 66,5

Zdroj: autofii

Z Tab. 7 a Tab. 8 plyne, Ïe v pfiípadû porov-
nání v˘sledkÛ z prÛzkumu v roce 2006 (dle
shlukÛ) s v˘sledky prÛzkumu z roku 2009,
do‰lo k podstatnému zmen‰ení rozdílu mezi
poÏadavky praxe na ICT role a znalostními pro-
fily ICT studijních oborÛ.

Závûr

Z prÛzkumÛ proveden˘ch mezi vysok˘mi ‰kolami
a podnikovou praxí vyplynulo, Ïe jak v pfiípadû
bakaláfisk˘ch, tak i magistersk˘ch informatic-
k˘ch studijních oborÛ dochází ke zmen‰ování 
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rozdílÛ mezi poÏadavky praxe a tím, co vysoké
‰koly uãí – znalostními profily ICT oborÛ. Rela-
tivnû dobr˘ znalostní profil vykazují bakaláfiské
obory, sdruÏené do shluku BcB09. Ty také
pfiedstavují dobrou základnu pro uplatnûní
v praxi, aniÏ by bylo nutné pokraãovat v nava-
zujícím magisterském studiu. Ze shluku magis-
tersk˘ch studijních oborÛ v˘raznû vystupuje
shluk MgrC09, jehoÏ znalostní profil je pfiijateln˘
pro v‰echny ICT role tak, jak je poÏaduje praxe.

Pfies tyto pozitivní trendy je moÏné z na‰ich
v˘zkumÛ vyãíst i varující fakta:
� souãasné bakaláfiské studijní obory ICT

oborÛ stále neposkytují pfiijatelné znalostní
profily prakticky pro Ïádnou z praxí poÏado-
van˘ch ICT rolí. V˘jimkou jsou profese Sprá-
va aplikací a IT infrastruktury a Pokroãil˘
uÏivatel ICT metodik u segmentu BcB09,

� v nabídce ICT oborÛ jsou i magisterské
studijní obory, (sdruÏené ve shluku MgrA09),
které neposkytují dostateãn˘ znalostní pro-
fil pro Ïádnou z praxí poÏadovan˘ch rolí,

� celkovû jsou znalostními profily magistersk˘ch
studijních oborÛ nejhÛfie pokryty role ManaÏer
rozvoje a provozu IS/ICT a V˘vojáfi a archi-
tekt IS/ICT. Zde je pfiíleÏitost pro vznik nov˘ch
studijních oborÛ nebo moÏnost otevfiení
nov˘ch kurzÛ, které budou orientovány na
pokrytí tûchto poÏadavkÛ praxe.

Pfiíspûvek byl zpracován v rámci fie‰ení
grantu GAâR – 402/09/0385 – Lidské zdroje
v rozvoji a provozu IS/ICT: Konkurenceschop-
nost absolventÛ ãesk˘ch vysok˘ch ‰kol.
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Abstract

THE ANALYSIS OF UNIVERSITY GRADUATES ICT RELATED STUDY
PROGRAMS
Petr Doucek, Milo‰ Mary‰ka, Ota Novotn˘

This paper provides an analysis of university graduates at ICT specialist market and analysis of the
skills required by ICT professionals when entering the ICT labour market in the Czech Republic.
The university graduates analysis is focuses on universities effective in the ICT education area and
compares their study programs (203 programs – 2006, 195 programs – 2009) with requirements
of businesses (1002 businesses). It describes typical “product” of Czech education process in the
area of ICT skills. General conclusions show that majority of graduate bachelors (at about 85 %)
in the Czech Republic do not have knowledge profile to enter business as qualified employees
without expensive additional training. At master level the same applies for at about 40 % of
graduates.

Results from our research confirmed positive trends in education of IS/ICT at universities in the
Czech Republic. This is valid for both types of study program (bachelor and master study program).
Through results we find out, that the distance between the student’s knowledge and business
requirements are smaller. This could be cause for example by advances in the study programs
structures and courses that are provided in selected study programs. The second survey has
provided to us also information which universities provide graduates with knowledge the best fitted
to the companies’ requirements. These “best universities” have been assigned through data mining
procedures to the cluster MgrA09.

Key Words: knowledge, human resources, ICT, knowledge potential, graduates, university,
cluster, questionnaire.

JEL Classification: A23, J01, J21, J24, O15.
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