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ENVIRQNMENTALNA KUZNETSOVA KRIVKA
A POZICIA SLOVENSKA A CESKEJ
REPUBLIKY V EUROPSKEJ UNII

Tomas Zelinsky
Uvod
Model pdvodnej Kuznetsovej invertovanej

U-krivky popisoval vztah medzi nerovnostou
rozdefovania prijmov a Uroviiou prijmov [16].
Zaklady modelu boli poloZzené v Kuznetsovom
¢lanku [15], v ktorom analyzoval vztah medzi
demografickymi zmenami a industrializaciou na
jednej strane a rozdelenim prijmov krajiny na
strane druhej. Podla pévodnej hypotézy prijmo-
vé nerovnosti najskor rastu a nasledne klesaju
v sUvislosti s ekonomickym rastom. Od predsta-
venia bola tato hypotéza podrobena nespocet-
nému mnozstvu analyz a nevyhla sa ani kritike.

KedZe podobnym spbésobom mozno mode-
lovat aj vztah medzi kvalitou zivotného prostre-
dia (resp. znecistenim) a ekonomickou Urov-
fou, zaciatkom devatdesiatych rokov sa zacali
objavovat prvé vedecké ¢lanky, podfia ktorych
existuje vztah v tvare obrateného pismena ,U“
(v angl. ,inverted-U“) medzi HDP a vybranymi
typmi znecistenia vzduchu [9], [11]. Autori
vychadzali z predpokladu, ze hypotéza inverto-
vanej U-krivky je konzistentna so scenarom,
podfa ktorého rozvoj priemyslu najskér vedie
k zvySovaniu znecistujucich emisii a v neskor-
Sich obdobiach dochadza k ich poklesu v suvis-
losti s ekonomickym rozvojom. Zdovodriuju to
predovsetkym zvysovanim dopytu spolo¢nosti
po kvalite Zivotného prostredia a lepSom zdravi.

Podobne, ako v pripade pévodnej Kuznet-
sovej krivky, aj environmentalnej Kuznetsovej
krivke bola venovana dostatocna pozornost.
Spociatku bolo uskutoénenych viacero Studii
zameranych na podporenie pévodnej hypotézy,
pri¢om boli pouZité rézne ukazovatele zneciste-
nia prostredia (pozri napr. [4], [10], [22], [42]),
alebo sa autori zamerali priamo na urcitu kraji-
nu/region (pozri napr. [8], [20], [33], [35]), pri-
padne hladali vzajomné suvislosti medzi

pévodnou Kuznetsovou krivkou a environmen-
tadlnou Kuznetsovou krivkou [13]. Sucéasny
vyskum environmentalnej Kuznetsovej krivky
(dalej len EKC — z angl. Environmental Kuznets
Curve) je spojeny s aktualnymi problémami
zivotného prostredia ako napr. odlesnovanie
[14], prip. krivka je skimané vo vztahu k envi-
ronmentalnej chudobe [18], energeticke] efek-
tivnosti [31] atd".

Ani EKC sa nevyhla kritike. Najvyznamnej-
Sia kritika sa tyka skuto¢nosti, Ze bezné analy-
zy nezohladfiuju napr. predpisy tykajlce sa
regulacie znecistovania Zivotného prostredia.
Ak napriklad krajina s vysSou ekonomickou
Uroviiou prijme opatrenia na znizenie emisii,
vyroba sa moze presunut do menej rozvinutych
krajin. V kone¢nom désledku sa to moze javit,
ze s rastom HDP skuto¢ne suvisi pokles zneci-
stenia [26]. Kritika EKC sa tykala aj ekonome-
trického modelovania, pricom v minulosti bol za
hlavny povazovany problém s heteroskedastici-
tou v modeloch [25], [27]. Od obdobia tejto kri-
tiky preslo uz dihSie obdobie, a tak v suvislosti
s novymi nastrojmi ekonometrického modelo-
vania uz nie je aktualna, no medzitym vznikli
nové problémy, napriklad suvisiace s dynami-
zaciou modelu [6].

KedZe sUCasna spolo¢nost si vo vacsej
miere zac¢ina uvedomovat hrozbu enrivonmen-
talnych problémov v suvislosti s aktualnym eko-
nomickym vyvojom, v poslednom obdobi bolo
aj v SR a CR publikovanych viacero &lankov
zaoberajlcich sa vztahmi medzi ekonomikou
a zivotnym prostredim [3], [5], [7], [17], [23], [29],
[32]. Priamo hypotézou environmentélnej Kuz-
netsovej krivky sa zaoberali napriklad [19] a [37].

Ciefom ¢lanku je odhadnut environmental-
nu Kuznetsovu krivku a jej zodpovedajuci bod
obratu pre krajiny Eurépskej unie. Odhadnutim
krivky je mozné identifikovat krajiny, ktoré uz
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dosiahli svoj bod obratu, tzn. dosiahli ekono-
micku droven, od ktorej dochadza k poklesu
mnozstva emisii. Rovnako je mozné identifiko-
vat' krajiny, ktoré este svoj bod obratu nedosi-
ahli, a teda rast ekonomickej Urovne krajiny je
spojeny s rastom mnoZstva emisii. Zvlastna
pozornost je venovana Slovensku a Ceskej
republike a ich pozicie v Eurdpskej Unii z pohla-
du enrivonmentalnej Kuznetsovej krivky.

Odhad krivky je zaloZzeny na udajoch
z databazy Svetovej banky World Development
Indicators s pouzitim vSetkych dostupnych uda-
jov za kazdu krajinu Eurépskej Unie za obdobie
1960-2011. Na odhad modelu bola pouzita
Standardna metodika odhadu regresnych
modelov pre panelové Udaje.

1. Ekonometricka analyza EKC
Vzhladom na povahu analyzovaného vztahu,
uz prvé pokusy [12] o empiricku verifikaciu tejto
hypotézy boli zalozené na ekonometrickom
modelovani panelovych Udajov so zohladnenim
Specifickych efektov krajiny a ¢asu. Citovana
Studia [12], ako aj dalSie su totiz zalozené na
predpoklade, Zze mnozstvo emisii vyznamne
zavisi od Specifickych podmienok v jednotlivych
krajinach a navy$e, existuju faktory spolo¢né
pre vSetky krajiny v jednotlivych obdobiach.

Pévodna praca Holtza-Eakin a Seldena
([11] a [12]) inSpirovana Studiou Grossmana
a Kruegera [9] a Seldena a Songa [24] uvazuju
kvadraticky vztah medzi mnozstvom emisii CO,
(c;) na obyvatefa a HDP na obyvatela (y;):

C,'/:,Bo +ﬂ1y11+ﬂ2y1'2/+71+f:+8u (1)
resp. jeho logaritmickd podobu:
Inc, =a0+al(]'n.yu‘)+a2(lnyn‘)2+7I+-/; +g, (2)

kde f;a y;su fixné efekty krajin a obdobi a &;
je ndhodna chyba.

Podobne aj v suCasnosti je akceptovany
Standardny model [17]:

]n[%]” =a,+7,+ 0 ]n(%’ll +ﬂ2(]n(%’)]” +g, (3)

kde E su emisie, P je pocCet obyvatelov,
o; a v, su fixné efekty (uroviiové konstanty) pre
jednotlivé krajiny i a roky t a ¢, je nahodna
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chyba. Bod obratu (teda hodnota HDP, v kto-
rom je koncentracia emisii maximalna a od
tohto bodu zacina klesat) je dany vztahom:

7= exp[;ﬂﬂ' j (4)

Na zaklade uskutoénenych analyz dochad-
za Stern vo svojej studii [26] k zaveru, ze jedi-
ne model fixnych efektov so zohfadnenim ¢aso-
vych a individualnych efektov (tzv. fixed effects
two-way error component model [1]) m6ze byt
odhadnuty konzistentne.

V na$ej praci sa zameriame na ekonome-
trickd analyzu EKC zalozend na rovnici (3).
Vzhladom na skuto€nost, ze Eurdpska unia je
spolo¢enstvom znacne heterogénnych krajin,
okrem modelu pre celi EU budu v $tudii odhad-
nuté dva dalSie modely — jeden pre (pracovne
nazvané) ,bohaté krajiny” (t.j. krajiny, ktorych
HDP na obyvatela vyjadreny v parite kupne;j sily
za obdobie poslednych piatich rokov bol v prie-
mere vy$si ako priemer EU; patria sem krajiny:
Belgicko, Dédnsko, Nemecko, Spanielsko, Fran-
clzsko, Taliansko, Irsko, Luxembursko,
Holandsko, Rakusko, Finsko, Svédsko, Velka
Britania) a druhy pre ,chudobné krajiny“ (t. j.
krajiny, ktorych HDP na obyvatela vyjadreny
v parite kupnej sily za obdobie poslednych pia-
tich rokov bol v priemere niz&i ako priemer EU;
patria sem krajiny: Bulharsko, Ceska republika,
Esténsko, Grécko, Cyprus, Lotyssko, Litva,
Madarsko, Malta, Polsko, Portugalsko, Rumun-
sko, Slovinsko, Slovensko).

2. Metodika prace

2.1 Opis pouzitych udajov
a jednotiek pozorovania

Zdrojom udajov pouzitych v tejto praci je data-
baza Svetovej banky World Development Indi-
cators [28]. V préci sU pouzité Udaje za vSet-
kych 27 krajin Eurdpskej Unie, pricom ¢asové
pokrytie sa li§i — v pripade ,bohatych krajin“ sa
pohybuje na udrovni 18-29 rokov, v pripade
,chudobnych krajin“ sU dostupné Udaje za
obdobie 14—49 rokov. (Maximalna moznéa dizka
¢asového radu mohla obsahovat Udaje za
obdobie 1960-2011.)

Ako vyplyva z predchadzajuceho textu,
vysvetlfovanou premennou v modeli je mnoz-
stvo CO, emisii v tonach na jedného obyvatela
[CO2pc].

3, XVI, 2013 EM
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m Stredné hodnoty mnozstva CO, emisii v tonach na jedného obyvatela

CO2pc

CO2pc
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Vysvetlivky: BG — Bulharsko, CY — Cyprus, CZ — Ceské republika, EE — Esténsko, GR — Grécko, HU — Madarsko, LT —
Litva, LV — LotySsko, MT — Malta, PL — Pofsko, PT — Portugalsko, RO — Rumunsko, S| — Slovinsko, SK — Slovensko; AT
- Rakusko, BE — Belgicko, DE — Nemecko, DK — Dansko, ES — Spanielsko, FI — Finsko, FR — Francuzsko, IT — Talian-
sko, LU — Luxembursko, NL — Holandsko, SE — Svédsko, UK — Verka Britania

Obrazok 1 zachytava stredné hodnoty
mnozstiev CO, emisil"v tonach na jedného
obyvatela v krajinach EU. Ako je z obrazku zrej-
mé, najnizSie priemerné hodnoty na obyvatela su
zaznamenané v krajinach Portugalsko, Lotys-
sko, Litva, Malta, Cyprus (,chudobné krajiny“),
v ,bohatych krajinach® najniZsie priemerné hod-
noty dosahuje Spanielsko. V ramci skupiny ,chu-
dobnych krajin“ st najvyssie hodnoty zazname-
nané v CR, Estdnsku a v Polsku, v ,bohatych
krajinach® signifikantne vysoké hodnoty vyka-
zuje Luxembursko, ktoré niekofkonasobne pre-
vySuje priemer ostatnych krajin.

V $§tadii porovnavame vysledky Styroch
modelov, v ktorych ako vysvetlujicu premennu
budeme uvazovat:
= HDP na obyvatela vyjadreny v parite kipnej

sily v. medzinarodnych dolaroch v stalych ce-

nach roku 2005 [GDPpcPPP_constant2005],
= HDP na obyvatela vyjadreny v parite kiipnej
sily v medzinarodnych dolaroch v beznych
cenach [GDPpcPPP_current],
=  hruby narodny déchodok na obyvatela

v USD v stalych cenach roku 2000

[GNIpc_constant2000],
= hruby narodny déchodok na obyvatefa

vyjadreny v parite kupnej sily v medzina-

rodnych dolaroch v beznych cenach

[GNIpc_PPP_current].

Priemerné hodnoty uvedenych premen-
nych, vratane ich intervalov spofahlivosti su
znazornené na obrdzkoch 2 (pre ,chudobné
krajiny“) a 3 (pre ,bohaté krajiny*).

Zdroj: vlastné spracovanie v prostredi R

Co sa tyka priemernych hodnét ukazovate-
fov ekonomickej vykonnosti ,chudobnych kra-
jin“ (obr. 2) vyjadrenych v parite kipnej sily,
pohybuju sa na urovni 5 000—20 000 medzina-
rodnych dolarov, resp. USD. Hruby narodny
déchodok v medzinarodnych dolaroch v stalych
cenéach roku 2000 (obr. 2 viavo dole) sa pohy-
buje na drovni 2 000-10 000 dolarov.

U ,bohatych krajin“ (obr. 3) je heterogenita
v premennych opat vyssia a je to spdsobené
vysokymi hodnotami uvedenych premennych
v pripade krajiny Luxembursko. Najnizsia hete-
rogenita je v pripade premennej hruby narodny
déchodok v medzinarodnych dolaroch v stalych
cenéach roku 2000 (obr. 3 viavo dole).

2.2 Odhad modelu

Na odhad modelov popisanych v predchadzaj-
Ucom texte je pouzitda Standardna metodika
odhadu regresnych modelov pre panelové
Udaje. Odhady su uskuto¢nené s pouzitim bali-
ka plm [2] v softvéri R [21].

Odhadnuty model je potrebné testovat, &i
spifa apriérne teoretické predpoklady o modeli
(teda ¢i ide o model fixnych efektov s vyznam-
nymi ¢asovymi a individualnymi efektmi)
a takisto, &i vyhovuje Statistickym predpokla-
dom kladenym na takyto typ ekonometrickych
modelov.

Konkrétne ide o testovanie tzv. ,poolability’
(teda, ¢&i je vhodné pouzit’ Struktiru panelovych
udajov, prip. je postacujuce pouzit’ jednoduchu

“«
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Stredné hodnoty a prislusné intervaly spolahlivosti pre ukazovatele vykonu

o
0 8 S
8 8 8
8§ z «
% g
£ o
Z2 g 3 3 ]
8 S E 5]
PO
o 8 o
g o £ 8
2 o o 7
3 81 © =
8 e
o
8
T T T T T T T T T T T T T T % T T T T T T T T T T T T T
BG CY CZ EE GR HU LT LV MT PL PT RO SI SK BG CY CZ EE GR HU LT LV MT PL PT RO SI SK
T
g | ; g
g ¢ i
g 3 g
3 o2 3
c g a 2
8 g7 Y
g £ g
£ g
& & 2
8
R g
T T T T T T T T T T T T T T 8 T T T T T T T T T T T T T
BG CY CZ EE GR HU LT LV MT PL PT RO SI SK BG CY CZ EE GR HU LT LV MT PL PT RO SI SK
Vysvetlivky: pozri vysvetlivky k obr. 1 Zdroj: vlastné spracovanie v prostredi R

ekonomiky ,,bohatych krajin“ EU

Stredné hodnoty a prislusné intervaly spolahlivosti pre ukazovatele vykonu
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metédu najmensich Stvorcov ignorujucu pane-
lové zoskupenie Udajov); testovanie vyznamnosti
¢asovych, individualnych, prip. oboch typov
efektov (pomocou testov Breuscha a Pagana;
Hondu); testovanie prierezovej zavislosti
(Pesaranov test prierezovej zavislosti v pane-
loch), poradovej korelacie (Breuschov-Godfrey-
ov/Wooldridgeov test), stacionarity (Maddala-
Wu test jednotkového korena pre panelové
Udaje) a heteroskedasticity (Breuschov-Paga-
nov test) (pozri napr. [1] a [13]). V praxi sa
¢asto pouziva aj Hausmanov test na testova-
nie, ¢i je vhodny test nahodnych efektov alebo
fixnych efektov, no ak je v modeli pritomna pri-
erezova zavislost alebo poradova korelacia,
estimator ndhodnych efektov nie je efektivny,
a tak vysledok Hausmanovho testu méze byt
skresleny [34]. Tyka sa to aj nasho modelu,
a tak od tohto testu upustime. Prakticky to pre
nas znamena, ze sa budeme pridrziavat ,opa-
trnejSieho” pristupu, kedy a priori predpoklada-
me, ze nepozorovatefné efekty su korelované
s vysvetlujucimi premennymi.
Heteroskedasticita, poradova korelacia
a prierezova zavislost' byvaju nezriedka pritomné
v ekonometrickych modeloch, ¢o méa okrem iného
za nasledok skresleny odhad Standardnych od-
chylok odhadnutych koeficientov, a v koneénom

dosledku sa tak mézeme dopustit nespravnych
zaverov tykajucich sa vyznamnosti regresnych
koeficientov. V takom pripade sa odporuca
odhadnut robustnd varianéno-kovarianénu
maticu [2], [36].

3. Vysledky

Ako bolo uvedené v Uvodnej Casti prace, na ove-
renie platnosti hypotézy environmentalnej Kuz-
netsovej krivky sa spravidla pouziva regresny
model panelovych udajov s ¢asovymi a individu-
alnymi fixnymi efektmi. V pripade analyzy krajin
EU-27 (Tab. 1) sa ukazal tento model ako vhod-
ny (z pohfadu vetkych uvazovanych alternativ
makroekonomického vystupu), t. j. individualne
aj Casové efekty su Statisticky vyznamné.

Z pohladu na Tab. 1 je dalej zrejmé, Ze tak-
mer kazdy z modelov méa poru$enie viacerych
predpokladov (prierezova zavislost, poradova
korelacia a heteroskedasticita), a tak pri inter-
pretacii vyznamnosti regresnych koeficientov je
potrebné vychadzat z vysledkov testov zaloze-
nych na robustnej varianéno-kovarian¢nej mati-
ce (teda prava &ast kazdého zo stipcov). (Rov-
nakym sposobom je potrebné pristupovat aj
k interpretacii vysledkov ostatnych modelov
v tejto Studii.)

m Vstupné udaje a odhadnuté krivky k modelu C.1

14
|

12
|
x X
25 X %
°
°
.0
°
o ©
o o 00
Q?; °
o0
%
fﬂ
o

CO2pc
8 10
1

6
|

° e —e— bohaté
., —

chudobné

20000

GNIpc_constant2000

| I
30000 40000

Zdroj: vlastné spracovanie
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V pripade krajin EU-27 tak mozno za naj-
lepsi model povazovat model, do ktorého ako
vysvetlujuca premenna vstupuje hruby narodny
dbéchodok na obyvatela (v USD v stélych
cenach roku 2000). Tento model (model C.1) je
zalozeny na 919 pozorovaniach. Koeficient
kvadratického ¢lena uvedeného modelu je
zaporny a je Statisticky vyznamny, a tak sa sku-
to¢ne moézeme priklonit' k nazoru, Ze situacia
v krajinach EU-27 potvrdzuje platnost environ-
mentalnej Kuznetsovej krivky.

Uvedeny predpoklad je podlozZeny aj grafickym
znazornenim vstupnych tdajov (Obr. 4), kde je
zrejmé, Ze vstupné Udaje vizudlne pripominaju

individualne + ¢asové efekty)
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Cast paraboly. V grafe na obr. 4 si zamerne
pouzité dva typy symbolov: ,x“ pre chudobné
krajiny a ,0“ pre bohaté krajiny. (Kvéli prehlad-
nosti grafu je os y ,useknuta“ na drovni cca
15 ton CO, na obyvatela, ¢o spbsobilo vypad-
nutie hodnét pre Luxembursko z dévodu vyso-
kych hodnét.) V grafe su znazornené dve
odhadnuté krivky — jedna pre ,bohaté” krajiny
EU, druha pre ,chudobné“ krajiny EU. KedZe
kazdej krajine prislicha jedna krivka (v suvis-
losti s odhadnutymi individualnymi efektmi),
konstantné ¢leny funkcii pre obe skupiny krajin
sU odhadnuté ako ,priemerné“ individualne
efekty pre kazdu zo skupiny krajin.

Odhady modelov (krajiny EU-27, model fixnych efektov:

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

,lAi'1 0,013 -0,035 ***5,065 * -0,008

(0,589) (3,069) (0,312)  (1,530) (0,332) (2,039) (0,331)  (1,538)
/Aiz 0,035 *0,035 0,256 * 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 korigovany 0,165 0,171 0,228 0,103
Velkost 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

Individuélne 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)
Casové efekty 27,0 52 113,1 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 | 291929 125,2 9169,0 74,4

(0,000)  (0,000) (0,000)  (0,000) (0,000)  (0,000) (0,000)  (0,000)
Prierezova zavislost 2,2 2,2 7,7 -1,9

(0,031) (0,027) (0,000) (0,054)
Poradova korelacia 461,9 472,2 753,6 4614

(0,000) (0,000) (0,000) (0,000)
Heteroskedasticita 17,4 3,6 32,4 43

(0,000) (0,165) (0,000) (0,114)
Stacionarita 252,6 (0,000)

Vysvetlivky: Oznaéenie modelov podfa pouzitej vysvetlujicej premennej: A — HDP na obyvatela vyjadreny v parite kip-
nej sily v medzinarodnych dolaroch v stalych cenach roku 2005; B — HDP na obyvatela vyjadreny v parite kiipnej sily
v medzinarodnych dol&roch v beznych cenach; € — hruby narodny déchodok na obyvatela v USD v stalych cenach roku
2000; D — hruby narodny déchodok na obyvatela vyjadreny v parite kiipnej sily v medzinarodnych dolaroch v beznych

cenach.

V lavej &asti stipca st u kazdého modelu pod odhadmi koeficientov [/\31 (pre linearny ¢len) a [A32 (pre kvadraticky ¢len)
v zatvorkach uvedené odhady ich Standardnych chyb, v pravej ¢asti stlpca su uvedené upravené odhady Standardnych
chyb odhadnuté pomocou robustnej matice. V pripade, ze koeficient je Statisticky vyznamny, je to zvyraznené jednym
z kédov vyznamnosti: 0 (***) 0.001 (**) 0.01 (*) 0.05 (-) 0.1 ( ) 1. R2 je koeficient determinécie.

Velkost vzorky: n — podet prierezovych jednotiek; T — dizka ¢asového radu; N — celkovy poget pozorovani.

3, XVI, 2013 m

—

9



EM 03_13_zlom(4) 3.9.2013 10:14 Strénka%

10

Ekonomie

Zvysna cCast tabulky sa tyka pouzitych testov, uvedené st hodnoty testovacej Statistiky, pod ktorymi sa v zatvorkach
nachadzaju prislusné p-hodnoty. Individualne, ¢asové a dvojité efekty — testovanie vyznamnosti ¢asovych, individual-
nych, prip. dvojitych efektov pomocou testu Breuscha a Pagana (fava &ast stipca); Hondovho testu (prava &ast stipca).

Prierezova zavislost:

Pesaranov test prierezovej zavislosti v paneloch. Poradova korelacia: Breuschov-

Godfreyov/Wooldridgeov test. Heteroskedasticita: Breuschov-Paganov test. Stacionarita: Maddalov-Wuov test jednot-

kového korefia pre panelové udaje.

Co sa tyka modelu odhadnutého pre ,boha-
té“ krajiny (Tab. 2), vysledky testov Statistickej
vyznamnosti ¢asovych efektov nie su Uplne
jednoznacné: podfa Breuschovho-Paganovho
testu by sme sa v troch pripadoch priklonili
k nazoru, Ze Casové efekty nie su Statisticky
vyznamné a vysledky Hondovho testu su zna¢-
ne nejednoznac¢né. Vyznamné Casové efekty
sa prejavili len v modeli A.2, kde vysvetlujicou
premennou bol HDP na obyvatela vyjadreny
v parite kipnej sily v medzinarodnych dolaroch
v stalych cenach roku 2005. Mbézeme preto
predpokladat, ze na skupinu ,bohatych” krajin
mohli v jednotlivych obdobiach pbsobit v zasade

individ. + ¢asové efekty)

Zdroj: vlastné spracovanie

spolo¢né faktory, a tak sa neprejavili vyznamné
Casové efekty. Mali by sme sa preto priklonit
k jednoduchsiemu modlu — k modelu fixnych
efektov s individualnymi efektmi. (Z vysledkov
vyplyva, Ze dvoijité efekty su Statisticky vyznam-
né, no to je spésobené predovsetkym silnou
Statistickou vyznamnostou individualnych
efektov.)

Z vysledkov v Tab. 2 je dalej zrejmé, ze
v pripade vSetkych modelov je koeficient pre
kvadraticky ¢len funkcie zaporny a Statisticky
vyznamny, a tak sa opat mézeme priklonit
k platnosti hypotézy environmentélnej Kuznet-
sovej krivky na pripade krajin EU.

Odhady modelov (,,bohaté“ krajiny, model fixnych efektov:

Model A.2 Model B.2 Model C.2 Model D.2
B1 ***1 1 ‘821 *% ***6,062 *kk ***1 6,638 *kk ***6’597 *kk
(1,258)  (3,971) (0,614)  (1,586) (0,639) (1,389) (0,677)  (1,728)
l\iz ***_0‘541 *% ***_0‘271 *kk ***_0,843 *kk ***_0,309 *kk
(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 korigovany 0,204 0,222 0,525 0,219
Velkost' 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
Individuélne 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)
Casové efekty 33,7 58 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)
Prierezova zavislost 2,7 2,7 -4,0 2,771
(0,0006) (0,007) (0,000) (0,006)
Poradové korelécia 216,4 213,9 406,3 210,824
(0,000) (0,000) (0,000) (0,000)
Heteroskedasticita 5,0 0,5 48 3,664
(0,081) (0,787) (0,092) (0,160)
Stacionarita 100,0 (0,000)

Vysvetlivky: Obdobne ako v pripade Tab. 1

Zdroj: vlastné spracovanie
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V pripade ,chudobnych“ krajin je situacia
z pohladu Statistickej vyznamnosti ¢asovych
efektov podobna — zavery testov nie su vo vset-
kych pripadoch jednoznaéné. Napr. v pripade
modelov zalozenych na HDP (v stalych aj bez-
nych cenach, teda modely A.3 a B.3) su podfa
testu Breuscha-Pagana Statisticky nevyznam-
né, no podfa Hondovho testu su vyznamné.
V pripade modelov zalozenych na hrubom
narodnom dbéchodku sa priklafiame k zaveru,
ze Casové efekty su Statisticky vyznamné.

EM 03_13_zlom(4) 3.9.2013 10:14 Strénka%
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Zaujimavejsie je ale zistenie, Ze v skupine
~chudobnych® krajin maju vSetky odhadnuté
funkcie kladny (a Statisticky vyznamny) koefici-
ent pri kvadratickom ¢lene. Suvisi to pravdepo-
dobne s relativne nizkou Uroviiou makroekono-
mického vystupu (v porovnani s ,bohatymi“ kra-
jinami) a hilbSie sa tomu budeme venovat
v nasledujucej kapitole venovanej diskusii
k vysledkom.

| Odhady modelov (,,chudobné“ krajiny, model fixnych efektov:
Tab. 3: IR - L
individualne + ¢asové efekty)

Model A.3 Model B.3 Model C.3 Model D.3
[/\31 ***_14’91 1 *kk ***_8’945 *kk ***_8,701 *kk ***_9,270 *kk
(1,151)  (2,543) (0,546)  (1,441) (0,515)  (1,850) (0,550)  (1,289)
l/\% ***0,850 *kk ***0’540 *kk ***0,553 *kk ***0,552 *kk
(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
Velkost 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
Individuélne 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)
Casové efekty 2,6 -1,6 2,6 16 | 214764 146,5 46 21
(0,106)  (0,027) (0,104)  (0,026) (0,000) (0,000) (0,031)  (0,008)
Dvojité efekty 8335,9 63,4 81815 65,1 | 584146 2395 9119,6 69,0
(0,000) (0,000) (0,000)  (0,000) (0,000)  (0,000) (0,000)  (0,000)
Prierezova zavislost 4.4 -4 2,918 -4,2
(0,000) (0,000) (0,004) (0,000)
Poradovéa korelécia 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 pripade Tab. 1

Ako bolo uvedené, po rozdeleni krajin na
dve skupiny — ,chudobné” a ,bohaté“ — vysled-
ky testov Statistickej vyznamnosti ¢asovych
efektov neboli vzdy jednoznacné, a tak bolo

Zdroj: vlastné spracovanie

potrebné odhadnut modely zohladfujiuce len
individualne fixné efekty (Tab. 4 pre ,bohaté”
krajiny a Tab. 5 pre ,chudobné” krajiny).
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Odhady modelov (,,bohaté“ krajiny, model fixnych efektov: individualne efekty)

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

31 5,725 . ***1,846 . ***15,370 ok 2 411 *

(1,051)  (3,134) (0,431)  (0,968) (0,516)  (0,983) (0,499)  (1,038)
@ ***_0‘280 . ***_0,094 * ***_0’788 *kk ***_0’123 *

(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
Prierezova zavislost 5,384 5,857 8,651 6,440

(0,000) (0,000) (0,000) (0,000)
Poradova korelacia 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 pripade Tab. 1

U ,bohatych” krajin je vo vSetkych mode-
loch koeficient pri kvadratickom ¢Elene zaporny
a zaroven S$tatisticky vyznamny (hoci v modeli
A.4 je Statisticky vyznamny len na hladine
vyznamnosti 0,1). Sved¢i to teda o predpoklade
platnosti hypotézy EKC.

Zdroj: vlastné spracovanie

V pripade ,chudobnych” krajin dostavame
podobné vysledky ako v Tab. 3 a sice, koefici-
ent pri kvadratickom ¢&lene je vo vSetkych
modeloch kladny.

| Odhady modelov (,,chudobné“ krajiny, model fixnych efektov:
Tab. 5: IR
individualne efekty)

Model A.5 Model B.5 Model C.5 Model D.5
ﬁ1 ++.10,526 *kk 5 730 *kk 5.7 743 *kk *x5 475 *kk
(1,471)  (2,854) (0,742) (1,532) (0,711)  (2,028) (0,730)  (1,297)
@ *k*0’568 *kk ***0’31 3 *kk ***0’497 *kk ***0,302 *kk
(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
Prierezova zavislost 13,838 15,773 24,318 17,694
(0,000) (0,000) (0,000) (0,000)
Poradova korelécia 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 pripade Tab. 1 Zdroj: vlastné spracovanie
4. Diskusia

Z dosiahnutych vysledkov sme dospeli k zave-
rom, Ze s vyuzitim Gdajov za vSetky krajiny EU
mbzeme predpokladat’ platnost” hypotézy envi-
ronmentalnej Kuznetsovej krivky, rovnako je

tomu v pripade ,bohatych® krajin EU. No v ,,chu-
dobnych“ krajinach EU je situécia ina — koefici-
ent pri kvadratickom ¢lene odhadnutej funkcie
je kladny, teda nejde o invertovand U-krivku,
ale Standardnu U-krivku.

m 2013, XVI, 3
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Takato situacia moze suvisiet' so skutoc-
nostou, Ze vacsina ,chudobnych“ krajin este
nedosiahla tzv. bod obratu, teda taka Uroven
ekonomickej urovne, od ktorej mnozstvo emisii
na obyvatela za¢ne klesat.

4.1 Bod obratu

Jeden z vysledkov, ku ktorym je mozné dospiet
ekonometrickou analyzou environmentalne;j
Kuznetsovej krivky, je odhad bodu obratu uda-
vajuceho uroven makroekonomického vystupu,
od ktorej mnozstvo emisii na obyvatela zacina
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klesat. Tento bod je dany vztahom (4) v prvej
kapitole tejto prace.

Pre hlavny model — zohfadiujuci vSetky
krajiny EU — sa odhadnuta hodnota bodu obra-
tu pre GNl/obyv. pohybuje na urovni okolo
19 660 USD v stalych cenach roku 2000. Ide
0 bod obratu zachyteny na obr. 1. S touto sku-
to¢nostou suvisi aj fakt, ze predpoklad platnos-
ti hypotézy EKC bol potvrdeny v pripade ,boha-
tych“ krajin, no v pripade ,chudobnych“ nie,
nakolko chudobné krajiny este takdto hodnotu
GNI na obyvatela nedosiahli.

Body obratu environmentalnej Kuznetsovej krivky

HDP/obyv. v PKS HDP/obyv. v PKS GNl/obyv. v USD GNl/obyv. v PKS
v medz. dolaroch v medz. dolaroch | v stalych cenach | v medz. dolaroch
v stalych cenach | v beznych cenach roku 2000 v beznych cenach
roku 2005
EU-27, dvoj. ef. X X 19 660 X
bohaté, dvoj. ef. 55 764 70 792 19 283 43 894
bez LU 34 638 38012 33187 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.: individuaine efekty; ,bez LU“ — odhadnuté hodnoty pre skupinu bohatych krajin

po nezahrnuti Luxemburska.

Citatel by si mal véimat predovéetkym hodnoty zvyraznené tuénym pismom (t. j. pre modely zohladfiujlce, resp.

nezohladrujice ¢asové efekty v sulade so zavermi prislusnych testov).

Vysledky ,bohatych* krajin su do istej miery
poznacené pritomnostou Luxemburska, pre
ktoré su priznacné vysoké hodnoty ukazovatelov
makroekonomickej vykonnosti, ale zaroven
vysoké hodnoty emisii (ktoré su cca trikrat vyssie
ako v ostatnych ,bohatych” krajinach). Uvedena
situacia je zachytena na obr. 5 (na str. 14) (na
priklade GNI/obyv. v PKS v beznych cenach).

Z obr. 5 a tab. 6 je zrejmé, Zze ked v modeli
nezohfadnime Luxembursko, bod obratu sa
pohybuje na Udrovni okolo 30 tis. dolarov. Ak
Luxembursko zohladnime, bod obratu sa posu-
nie na Uroven okolo 44 tis. dolarov. Na obr. 5 je
dalej zachyteny posun odhadnutej krivky po
zohfadneni individualnych efektov pre Luxem-
bursko (bodkovana ¢iara). Uvedena krivka pre-
chadza pévodnymi pozorovaniami, no bod
obratu sa nemeni a pohybuje sa na urovni
okolo 44 tis. dolarov.

Zdroj: vlastné spracovanie

Ako bolo naznacené, ,chudobné“ krajiny
este nedosiahli ekonomickud Uroven, od ktorej
by uz dochadzalo k zniZzovaniu emisii na oby-
vatela. K rovnakému zéveru by sme dospeli aj
vizualnou analyzou vztahu medzi emisiami
a ekonomickou urovnou (Obr. 6 na str. 14).

Na zaklade vizualnej analyzy bodov
na obr. 5 je zrejmé, Ze popisuju Cast paraboly
a pre urovne HDP na obyvatefa vyjadreného
v dolaroch v PKS v stélych cenach roku 2005
od hodnoty cca 10 tis. dolarov je odhadnuta
krivka rastica. Znamena to, ze podla hypotézy
EKC ,chudobné“ krajiny EU este nedosiahli
taki ekonomickld Uroven, aby mnozstvo nimi
vyprodukovanych emisii (na obyvatela) zacalo
klesat. V pripade ,bohatych” krajin doslo
z pohfadu tohto ukazovatela k poklesu emisii az
od urovne cca 25 000 dolarov.
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m Odhad krivky pre ,,bohaté“ krajiny pre model D.2 bez/so zohFadnenim
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Zdroj: vlastné spracovanie

m Odhad krivky pre ,,chudobné* krajiny pre model A.5
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Zdroj: vlastné spracovanie
4.2 Pozicia Slovenska a Ceskej este nedosiahla bod obratu, no v pripade SR
republlky a CR nie je situacia Uplne jednoznacna. Za obe

Z predchadzajucich analyz vyplyva, Ze vac¢sina  krajiny sme mali k dispozicii Udaje za obdobie
zo skupiny ,chudobnych® krajin Eurdpskej Unie  rokov 1992-2008, teda 17 pozorovani.
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Postavenie SR a CR v EU
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Zdroj: vlastné spracovanie

Postavenie SR a CR v ,,chudobnych* krajinach EU
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Z obrazkov 7 a 8 je zrejmé, ze so zvySova-
nim hodn6t GNI resp. GDP doch&dza k mier-
nemu poklesu mnozstva emisii na obyvatefa.
KedZe nemame k dispozicii Udaje za obdobie
spred roku 1992, nie je mozné jednoznacne
posudit' platnost’ hypotézy EKC v pripade tych-
to dvoch krajin.

Zdroj: vlastné spracovanie

MnozZstvo emisii CO, na jedného obyvatela
pokleslo v SR z hodnoty priblizne 8,6 t v roku
1992 na priblizne 6,9 t v roku 2008, t.j. za uve-
dené obdobie doslo k poklesu emisii 0 cca 19 %
(resp. priemerné roéné tempo poklesu sa pohy-
bovalo na trovni 1,33 %). V CR doslo k poklesu
z hodnoty cca 15,5 t v roku 1992 na priblizne

3, XVI, 2013 m 15

—




EM_03_13 zlom(4) 3.9.2013 10:14 Strénka%

16

Ekonomie

vynaloZenej energie (EU-27)

Vztah medzi emisiami CO, na obyvatefa, HDP na obyvatefa a HDP na jednotku
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Vysvetlivky: GDPper_un_energy_constant — HDP v stalych cenach roku 2005 na jednotku vynaloZenej energie (vyéis-
lenej ako pocet kilogramov ekvivalentu ropy); GDPpcPPP_constant2005 — HDP na obyvatela vyjadreny v parite kipnej

sily v medzinarodnych dolaroch v stalych cenach roku 2005.

11,2 t v roku 2008, t. j. doSlo k poklesu o cca
17 % (priemerné ro¢né tempo poklesu 1,16 %).

So vztahom medzi mnozstvom emisii CO, na
obyvatela a HDP na obyvatela Uzko sUvisi aj premen-
na HDP na jednotku vynalozenej energie (obr. 9).

Obrazok 9 potvrdzuje predpoklad, ze ¢im je
HDP vyprodukovany ,ekologickejSie®, teda na
jednotku vyprodukovaného HDP je potrebné
nizSie mnozstvo energie a zaroven ¢im je HDP
na obyvatefa nizsi, tym je mnozstvo emisii CO,
na obyvatela nizSie. Naopak ¢im je produkcia
HDP menej ekologicka a zaroveri HDP vysSie,
mnozstvo emisii CO, pripadajice na jedného
obyvatela je vy$Sie.

Co sa tyka pozicie SR, v roku 1990 pripa-
dalo na jednu jednotku vynaloZenej energie cca
3,15 USD HDP, v CR to boli cca 3,44 USD.
Do roku 2010 vzrastol objem HDP na jednotku
energie v SR na uroven 6,33 USD a v CR na
Uroven 5,87 USD. Na Slovensku doslo za uve-
dené obdobie k 100,6% rastu vyprodukované-
ho HDP vo vztahu k vynaloZenej energii (prie-
merné rocné tempo rastu sa pohybovalo na
arovni 3,54 %), v Ceskej republike doslo k prib-
lizne 70,6% rastu, t.j. priemerné ro€né tempo
rastu bolo priblizne 2,71 %.

Zaver

Cielom prispevku bolo zamerat sa na ekono-
metrickl analyzu environmentalnej Kuznetsovej

Zdroj: vlastné spracovanie

krivky na pripade krajin Eurdpskej Unie.
Na zaklade dosiahnutych vysledkov mozno
vyslovit nazor, ze s vyuZzitim dostupnych Udajov
mozno skuto¢ne predpokladat’ platnost vztahu,
ktory popisuje tato hypotéza.

Vzhladom na skuto¢nost, ze Eurépska unia
je spolo¢enstvom relativne heterogénnych kra-
jin, popri skimani vztahov na trovni EU sme sa
zamerali aj na analyzu situacie v ,bohatych”
a ,chudobnych® krajinach EU (klasifikagnym
kritériom bol HDP na obyvatefa vyjadreny
v parite kiipnej sile ako percento priemeru EU).
V pripade ,bohatych“ krajin sme dospeli
k podobnému zaveru ako v pripade analyzy
vSetkych 27 krajin EU (teda, Ze mozno predpo-
kladat' platnost skimanej hypotézy). U ,chu-
dobnych® krajin bola situacia ind — vztah medzi
mnozstvom emisii CO, na obyvatela a ekono-
mickou Uroviiou bol priamy, tzn. s rastom HDP
bol spojeny rast mnoZstva emisii CO, na oby-
vatefa. Tento jav mdze suvisiet so skuto¢nos-
tou, ze ,chudobné” krajiny este nedosiahli bod
obratu, t.j. Urovenn HDP, od ktorej mnoZstvo
emisii CO, na obyvatela za¢ina klesat, ako
tomu bolo u ,bohatych” krajin. Ani toto zistenie
vSak nie je v rozpore s hypotézou EKC, nako-
ko hypotéza predpoklada, Ze pri nizkych Grov-
niach HDP produkcia mnozstva emisii rastie.
Tento predpoklad vychadza z myslienky, ze
krajiny s nizkou ekonomickou Udroviou sa
zameriavaju predovsetkym na dosahovanie
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ekonomického rastu a az od dosiahnutia urcitej
urovne ekonomického rastu sa zacinaju zamy-
Slat’ nad negativnymi dopadmi svojej Cinnosti
na zZivotné prostredie.

Co sa tyka postavenia Slovenska a Ceskej
republiky v EU z pohladu EKC, nie je tplne jed-
noznacné. Vzhfadom na relativne kratke ¢aso-
vé rady (len 17 rokov) nie je mozné potvrdit, ani
vyvratit' tito hypotézu. Na zéklade dosiahnu-
tych vysledkov sme dospeli k zaveru, Ze
v oboch krajinach je s rastom ekonomickej
urovne spojeny mierny pokles vyprodukova-
nych emisii CO, na obyvatela.

UskutoCnenda analyza berie do Uvahy len
zékladné aspekty skimaného javu a nie je
mozné urcit, ¢i rast ekonomickej urovne (spre-
vadzany rastom technologickej Urovne) je tym
hlavnym dévodom pre znizovanie emisii, prip.
aku ulohu zohralo napr. premiestiiovanie vyro-
by znedistujucej Zivotné prostredie do inych
krajin, predovSetkym mimo EU. Takéato
vyskumna otazka by si vyzadovala komplexnej-
Siu analyzu, ¢o méze byt predmetom dalSieho
skimania.

Napisanie prispevku bolo podporené
Vedeckou grantovou agentirou MSVVaS SR
a SAV: VEGA 1/0127/11 Priestorova distribucia
chudoby v EU a VEGA 2/0004/12 Paradigmy
buddcich zmien v 21. storoci (geopolitické, eko-
nomické a kultiarne aspekty) a Stipendiem
Husovy nadace a Nadécie UPJS.
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ENVIRONMENTAL KUZNETS CURVE AND THE POSITION OF SLOVAKIA
AND THE CZECH REPUBLIC IN THE EUROPEAN UNION

Tomas Zelinsky

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 CO, 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 CO, 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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REGIONALNI MU!.TIRLIKACNI EFEKT JAKO
INDIKATOR LOKALNIHO ROZVOJE

Jaroslav Machaéek, Hana Silovska, Gabriela Rihova, Petr Jilek

Uvod do problematiky

Takovy typ mistni ekonomiky, ktery je zalozeny
na pevnych ekonomickych vazbach (vlastnictvi
podnik( mistnimi lidmi, vyznamna mistni pro-
dukce s vyuzivanim mistnich zdrojl, investova-
ni prostfedkd mistniho pavodu opét v misté
pusobeni apod.) ma s ohledem na globalizujici
se svét rostouci vahu. Multiplikaéni efekt, ktery
v dusledku téchto vazeb vznika Ize vyjadfit tzv.
»okalnim multiplikatorem®. Tento multiplikator
je dnes prezentovan jako jeden z indikator
udrzitelného rozvoje, a zaroven jako indikator
vyuzivany pfi hodnoceni procesu lokalizace
ekonomickych ¢innosti.

Mezi hlavni aktéry uzemniho rozvoje patfi
mistni instituce, ale také r(izné kategorie sub-
jektd vyskytujicich se v daném Gzemi. Vytvare-
ji spotfebitelskou poptavku a diky investi¢ni
aktivité (pfedevsim v misté plsobeni) ji také
zvySuji. ZvySeni spotfebitelské poptavky vyvo-
lava pozitivni zpétnou vazbu a nasledné vede
k jejimu dalSimu rGstu. To je jeden z moznych
(poptavkovych) pfistupt k multiplikaénim efek-
tim, kdy zvySena poptavka zpusobuje rlst
regionalniho HDP a nasledné dalsi rast poptav-
ky. V rdmci tohoto ,multiplikacniho efektu® je
mozné pozorovat, jaky pfinos ma konkrétni
instituce Ci jednotliva osoba k rlistu a prosperi-
té v daném Gzemi. Prvotnim impulsem zde neni
ni organizace nebo jednotlivé osoby.

Lokalni multiplikator méfi v jakém mnozstvi
a jak dlouho vydaje (instituci a obyvatel) zlsta-
vaji ,v obéhu“ v dané lokalité. Vyjadfujeme jej
jako urcitou hodnotu pro vybranou instituci
(obec, region,...). Jeho hodnota pfedstavuje
tzv. ,retencni schopnost* lokality a vypovida o tom,
do jaké miry se vydané prostfedky v lokalité
udrzi. Zaroven zachycuje nékteré jevy, souvise-
jici s tokem finanénich prostfedkd a umoznuje
vycislit jeho pfinos v ramci ekonomického

rozvoje oblasti. Tzv. ,pozitivni externality”, které
v disledku téchto procesl vznikaji, jsou v glo-
balizovaném svété nejen pro Ceskou krajinu
prospésné a zadouci. Proces obvykle byva
ovlivnén také pfirodnimi podminkami a urcitou
mirou mistnich tradic.

PFispévek je usporddan do nékolika ¢asti.
Po Uvodu do problematiky lokalnich multiplika-
tord nasleduje druha kapitola, kterd se zaméfu-
je na jeho teoretickou podstatu. Treti kapitola
se koncentruje na vyuzitelnost multiplikatoru
v regiondlni politice a ¢tvrta pfinasi konkrétni
pfiklad multiplikace vydaji v praxi. V zavéru
jsou shrnuty ziskané poznatky a uvedeny kon-
krétni navrhy na vyuziti daného metodologické-
ho nastroje.

Mezi postupy umoznujici vyjadfovani multi-
plikace patfi i jedna z novych metod, ktera je
v predkladaném pfispévku aplikovana na plso-
beni konkrétni organizace, vyskytujici se v obci
s 300 obyvateli. Smyslem pfispévku neni ozfej-
mit pfesny postup vypoc¢tu multiplikatoru s ohle-
dem na rlizné vychozi podminky, ale charakte-
rizovat moznosti jeho uplatnéni v oblasti regio-
nalni politiky.

1. Teoretické pojeti multiplikatoru
Multiplikator (multiplier) obecné predstavuje
bezrozmérné Ccislo, které je pomérem mezi
zménou duchodu a zménou vydaju, jez danou
zménu dlchodu vyvolala [15]. Znamy americky
ekonom P.A. Samuelson definuje multiplikator
jako hodnotu, kterou se nasobi zména v auto-
nomnich vydajich tak, aby bylo mozné vypocitat
koneény celkovy dopad zvySeni investice na
produkt ,Y“ [22].

Vznik samotné koncepce multiplikatoru je
Casto spojovan se jménem Johna Maynarda
Keynese. Keynes nesouhlasil s neoklasickym
tvrzenim o samovolné konvergenci ekonomik
k rovnovaze a naopak zastéval nazor, ze k rls-
tu ekonomik je zapotrebi napomahat vhodnymi
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zasahy. Pfesto, Zze Keynesovo zaméfeni bylo
makroekonomické a regionalnim otazkam
a problémim se sam nevénoval, jeho teorie se
stala vychozim bodem nékolika teorii regional-
niho rozvoje a €etné fady regionalnich modelu.

Multiplikator funguje v fadé oblasti hospo-
dafstvi a lidské Cinnosti. Jak uvadi Armstrong
a Taylor [1], koncepce multiplikatoru vychazi ze
zakladni teze, ze kazdy vydaj je zaroven pfij-
mem nékoho jiného. Takto ziskany pfijem je
znova vynalozen na nakup statkd a sluzeb
u dalSich obchodnikd, a tim je vytvofen dalsi
dodatecny pfijem. Jakykoliv pfijem neni nikdy

m Proces multiplikace
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vydan cely, a to vede po urcitém ¢ase k vycer-
pani tohoto efektu. Pocate¢ni vydaj vyvolava
v procesu multiplikace (Obr. 1) fadu dodatec¢-
nych pfijm. S rdstem pfijmG roste spotieba,
a tim roste celkovy domaci produkt. Jak znamo,
pro otevienou ekonomiku potom plati:

AD=C+1+G+X-M, (1)
kde ,AD“ znaci agregatni poptavku, ,C“ spo-
tfebni vydaje, ,|I“ soukromé investi¢ni vydaje,
»,G“ vladni vydaje, ,X“ hodnotu vyvozu a ,M“
hodnotu dovozu vyjadfena v domaci méné [11].

>

zpétnd
vazba

—

zvyseni piijma firem

spotiebnich vydaja

Zvyseni vydajl

l
l

zvyseni piijma
a zaméstnanosti

l

indukovany rast

Na zakladé vySe zminéného Ize konstato-
vat, ze multiplikaéni efekt je mozno aplikovat na
celou fadu rliznych odveétvi hospodarstvi a lid-
ské cinnosti. Raabova [18] se v souvislosti
s procesem multiplikace zabyva napf. multipli-
kacnimi efekty kulturnich odvétvi v ¢eské eko-
nomice.

2. Vyuziti multiplikatoru v regionalni
politice
Regionalni politika byla ovlivnéna Keynesian-
skou ekonomii od 50tych do poloviny 70tych
let. Pfedevsim se jednalo o 60ta léta, ktera byla
oznacovana jako ,zlaty vék regionalni politiky*.
Regionalni politika se v této dobé vyznacovala
Castymi zdsahy ze strany vefejnych subjektd
do ekonomickych procesu.
Z tohoto obdobi pochazi fada regionalnich
teorii @ modell, které jsou keynesianskému

Zdroj: Trast pro ekonomiku a spole¢nost 2007 [25]

pojeti ekonomiky blizké. Koncept multiplikace
se v nékterych z nich pfimo &i nepfimo objevu-
je. Za zminku na tomto misté stoji napf. Harrod-
Domarv ristovy investi¢ni model ze 40tych let
minulého stoleti. Model predpoklada (stejné
jako Keynes), Ze pfi¢inou nerovnovahy je roz-
por mezi investicemi a Usporami. K zachovani
rovnovazného stavu je zapotfebi cely pfijem
proinvestovat, neboli je nutné, aby se Uspory
se rovnaly investicim (I1=S). Investice pak maji
dva hlavni efekty: dichodotvorny (generuji pfi-
jem) a kapacitotvorny (zvysuji vyrobni kapacity,
které umozni vy8Si akumulaci kapitalu). Dicho-
dotvorny efekt vznika pravé diky ptsobeni mul-
tiplikacniho efektu [8]. Model je oproti Keyneso-
vé teorii ,vyspélejsi“ a redlngjsi, nebot pocita
i s vytvafenim novych kapacit, které sam Key-
nes nepredpokladal, a pocital pouze s vyuzitim
do té doby nevyuzitych zdroji a kapacit. Oba
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efekty by mély byt v zajmu rovnovazného stavu
vyrovnany. Model vSak jiz nevysvétluje, jak to-
ho dosahnout. Harrod-Domar(v rlstovy inves-
tiéni model byl posléze v 80. letech 20. stoleti
vyuzit pro stimulaci regionalnich aktivit a ¢in-
nosti. Podpora soukromych investic a investic
do infrastruktury si kladla za cil posilit rozvoj
méné vyspélych regiona.

S multiplikaénim efektem pracuiji také Per-
roux a Boudeville [12] ve své ,teorii ristovych
polu“ (poles of development, growth poles).
Tato teorie je postavena na vztahu kli¢ovych
odvétvi a firem v regionu (pola ristu a rozvoje)
a dalSich subjekt, které na nich zavisi. Jak pro-
sperujici firmy, tak kli€ova odvétvi mohou rozvi-
jet inovaéni potencial a pozitivné plsobit na
rozvoj regionu. Zaroven ovliviuji rozvoj dalSich,
pfidruzenych odvétvi. Za hlavni ,pdly rdstu”
dané doby Ize oznacit pfedevsim automobilovy
pramysl a chemii [12]. Boudeville tuto teorii
dale rozpracoval a aplikoval na input-output
analyzu, kterd popisuje vztahy mezi odvétvimi
a sektory daného celku a predpoklada, ze
kazdy vystup je vytvofen pomoci kombinace
rdznych vstuptl, jez jsou ziskavany z dalSich
odvétvi.

Jistou analogii s teorii rastovych poll Ize
zpozorovat u ,teorie exportni zékladny*, pocha-
zejici z 50tych let 20. stoleti, jejimz autorem byl
D.C. North. Teorie rozliSuje dva zékladni sekto-
ry v ekonomice regionu. Jedna se o sektor
zakladni neboli exportni a sektor doplrikovy
neboli obsluzny. Rozvoj regionu pak zavisi pfe-
devsim na rozvoji sektoru zakladniho. North
povazuje exportné orientovany region za cilo-
vou oblast regionalniho rozvoje. Takovyto regi-
on se specializuje na vyvoz kapitalu, kvalifiko-
vané pracovni sily a sluzeb do méné vyvinutych
regionll. Rozvoj exportné zaméfenych odvétvi
posléze pozitivné ovliviiuje i zaméstnanost
v odvétvich doplrikovych, opét se zde objevuje
multiplikaéni efekt. Vyvoj situace v regionu je
tak zavisly na vnéjSi poptavce generované
mimo jeho Uzemi [14]. Ve své teorii se North
inspiruje historickym vyvojem USA, kde za
hlavni impuls rychlého ekonomického rastu
povazuje vyvoz zbozi do Evropy s vysokou
poptavkou po vy$e zminénych komoditach [13].

Keynesiansky smér ekonomického mysleni
ovlivnil regionalni politiku hlavné v 60tych
letech 20. stoleti. V tomto obdobi se realizovaly
rozsahlé investice do zaostavajicich regiond,
kde byly lokalizovany firmy patfici mezi tzv.

shnaci odvétvi“ a dalsi, perspektivni vyroby.
Jinymi nastroji regiondlni politiky byly dotace,
danfiové ulevy, zvyhodnéné uvéry a dalsi pod-
néty firmam a podnikdm. Nékteré podniky loka-
lizované v méné vyspélych regionech dostava-
ly dokonce pfispévky na mzdy, ¢imz mohly
vyplacet vyssi odmény bez velkého zatizeni
svych rozpocth. Vedle klasickych vyrobnich
zavodUl byla snaha presunout do zaostavajicich
region0 i vefejnopravni instituce nebo vyzkum-
rozvoje velkych aglomeraci, v nékterych pfipa-
dech byl imyslIné potladovan rlist a rozvoj tako-
vych center jako napft. Pafiz ¢i Londyn [3]. Pfes
velkou viru v pozitivni dopad na snizovani mezi-
regionalnich rozdild neodpovidaly vysledky
ocekéavani.

Umeélé vytvareni novych center rozvoje se
prakticky nikdy nesetkalo s Uspéchem, nebot
takové nové jadro nebylo centrem pfirozenym
a pozdeéji se ukazalo, Ze k Uspéchu lokalizace
firmy do regionu nestaéi jen samotné zahajeni
vyroby, ale je nutnd i zména celého prostredi.
Napf. sociélniho, institucionalniho i ekonomic-
kého, se kterym ma dany podnik vazby a vzta-
hy. Jinak k Zadoucimu multiplikaénimu efektu
nedojde a vyroba se zde dfive i pozdéji stane
neefektivni [3].

Zjevnou nevyhodou této politiky je vysoka
zatéz na verejné rozpocty, ze kterych jsou
vynakladany velké sumy na investice na pod-
poru rozvoje zaostalych regiond. Tim se &as-
te€né odebiraji pfijmy sektoru soukromému
a rovnéz hrozi znaéné zadluzeni statu. Také
mUze dojit k oslabeni motivace podnikatelskych
subjektd a podporuje spoléhani na cizi pomoc.

V praxi vSak mGzeme nalézt i pfipady, kdy
aplikace teorii ovlivnénych keynesianstvim pfi-
nesla dobré vysledky v rozvoji mistni ekonomi-
ky. Mozno uvést pfiklad hospodarského vyvoje
Irska v druhé poloviné 90 tych let, kdy se jedna
z nejchudsich zemi tehdej$i zapadni Evropy
stala béhem kratké doby jednou z nejvyspélej-
Sich. Od 70 tych let 20 tého stoleti do pocatku
21. stoleti dokazalo Irsko zvétsit svlj produkt
na obyvatele o celych 60 % [17]. Pfi¢inou byly
mohutné zahraniéni investice pfilakané pfizni-
vymi daflovymi podminkami a tehdy pomérné
levnou pracovni silou, mluvici navic hlavnim
svétovym jazykem, angli¢tinou. Jeho rychly
start, umoznil téz vstup do Evropské Unie
v roce 1973 [17]. Sou€asna ekonomicka situa-
ce Irska (i dalSich statl Evropské Unie) je sice
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krajné ohrozena vysokymi vladnimi dluhy, které
byly ovSem zplsobeny spiSe Spatnou fiskalni
politikou irské vlady v poslednich letech v kom-
binaci s rdstem sociélnich vydaju a neustalym
zvySovanim platd statnich zaméstnanc.

2.1 Regionalni multiplikator
(Regional Multiplier)
Regionalni multiplikator predstavuje aplikaci
multiplikdtoru do oblasti regionalni ekonomie
a regionalniho rozvoje. Pfi jeho vypoctu se vyu-
ziva obdobny postup. Regionalni multiplikator
vypovida o tom, jaké zmény nastanou v regio-
nalnim ddchodu, kdyz dojde ke zméné nékteré
slozky autonomnich vydaju (poc¢atecni vydaj
nezavisly na dlchodu). Princip pdsobeni multi-
plikaéniho efektu poté spociva v navazujicich
vydajich, kdy se pfirdstek regiondlniho diichodu
neustale zmensuje, az do doby, kdy zvySena
spotfeba a poptavka pokryje uniky, jako jsou
Uspory, danové odvody a vyvoz [15]. U regio-
nalniho multiplikatoru Ize predpokladat nizsi
vysledné hodnoty, nebot' ekonomika regionu je
vice oteviena nez ekonomika narodni, a tudiz
Ize i o€ekavat tim nizsi hodnotu multiplikatoru,
¢im mensi bude Uzemi zkoumaného regionu.
Zaroven v mensim prostoru se nachazi mensi
mnozstvi potencidlnich dodavatel(l i zamést-
nancl a aktéfi v Uzemi jsou nuceni vyuzit i vnéj-
Sich zdrojl. Tyto aspekty se posléze promitnou
do vypoctu regionalniho multiplikatoru.
Obdobné Ize za pomoci regionalniho multipli-
katoru také hodnotit dopady plsobeni mistnich
organizaci ¢i realizace programui a projektl na
rozvoj regionalni ekonomiky. (Podobné je v dalSim
textu vysvétlovan pojem lokalni multiplikator®).
V tomto kontextu byl regionalni multiplikator hojné
vyuzivan ve Velké Britanii ¢i USA k méfeni dopa-
dd vladnich investic a transferd do regionl. Byl
vyuzit také jako indikator méfeni ekonomického
pfinosu zahrani¢nich investic a pfimych transfert
do regiona tzv. rozvijejicich se ekonomik [7].
Casto byva regionalni multiplikator apliko-
van jako ukazatel dopadu turismu na regionalni
rozvoj. Wen-Huei Chang [10] pouZil ve své
disertaéni praci na Michiganské univerzité
model ekonomické baze a input-output analy-
zu, které rovnéz koncept multiplikatoru vyuziva-
ji. Uvadi zde regionalni multiplikator turismu,
ktery prevzal od Archera a Owena (publikova-
no 1971), a méfi jim dopad tohoto odvétvi na
dalSi oblasti ekonomiky, které jsou s cestovnim
ruchem provazany.
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Koncept multiplikatoru ma své stéle misto
v problematice regionalni politiky. O jeho uéin-
nosti a presnosti vytvaret predpovédi dopadi
multiplikaéniho efektu se vedou diskuse. Své
nejvétsi popularity dosahl bezpochyby multipli-
kator v 60tych letech minulého stoleti, jez byly
vyznamnou érou regiondlni politiky, pfedevsim
pak ve Velké Britanii. Thomas Wilson [27]
vyjadril jiz v této dobé urcité pochybnosti,
pokud jde o pouziti regionalniho multiplikatoru,
které vSak jsou stale pfedmétem polemik. Wil-
son poukazoval na to, ze metoda regionalniho
multiplikatoru by se neméla vyuzivat univerzal-
né na rfeSeni vSech regiondlnich problému.
Jako hlavni tskali zminil ne vzdy zcela pfesnou
spolehlivost predikce. Kritické reakce na prilis-
né nadsSeni pro vyuziti multiplikatoru jako uni-
verzalniho prostfedku hodnoceni dopadl zmén
soukromych i viadnich investic, popf. dalSich
faktord, na néarodni ¢&i regiondlni dichod se
vSak objevovaly i mnohem dfive. Ve svém clan-
ku ,The multiplier” z roku 1948 kupfikladu Art-
hur Smithies [23] konstatuje, ze na koncept
multiplikace narodniho dichodu se ma nahlizet
pouze jako na diléi a nedokonaly ukazatel
vhodny zejména pro porovnani dvou rozdilnych
rovnovaznych stavl. Upozorfiuje také, Zze
nespravna interpretace hodnoty vysledného
multiplikatoru mize byt zplsobena predevsim
kladenim durazu na zménu jednoho faktoru
multiplikatoru (spotfeba, soukromé investice,
vladni vydaje) bez ohledu dopadu této zmény
na faktory dalsi [23].

Multiplikdtor nachazi vyuziti v fadé oborl
a lze jej aplikovat na rdzné ekonomické ukaza-
tele. V regionalni politice se nejvice zminuje tzv.
multiplikator investic, jenz vyjadfuje celkovy
a dodatecny pfinos investice do konkrétniho
regionu. Jeho vyuziti je vhodné k posouzeni,
zda dana investice skute¢né pfispéje k rozvoji
regionu a bude mit pozitivni dopad na zamést-
nanost, regionalni HDP apod. Multiplikator
muze byt ukazatelem pro posouzeni U¢innosti
nékterych nastroju regionalni politiky jako jsou
napf. investi¢ni pobidky a dotace. Rovnéz se
nékdy vyuziva k posouzeni Uspésnosti a pfino-
su jiz dokonéenych projektt (napf. podpore-
nych z fond EU &i ze statniho rozpoctu), tedy
hodnoceni ex-post. Takto jej v Cesku &asto vyu-
zivad Ministerstvo pro mistni rozvoj, univerzity
a dalsi instituce. Lze konstatovat, Ze investi¢ni
multiplikator Ize vyuzit jako vhodnou metodu
kvantifikace ekonomickych dopadu investic do
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regionu v fadé odvétvi. Prikladem muze byt
cestovni ruch, kde k posouzeni dopadu vystav-
by akvaparku na rozvoj malého a stfedniho
podnikani v regionu Liptov byla vyuzita metoda
multiplikatoru v ramci slovenského vyzkumné-
ho projektu WD-37-07-2 ,Vyskum domacého
a prijazdového zahrani¢ného cestovného ruchu
vo vztahu k zmierneniu spole¢enskoekonomic-
kych disparit“. [26]

Vétsina pfipominek vaéi multipliktoru byla
v pozdéjsich letech vzata v ivahu a analyzovana.
V souvislosti s tim se do popfedi pozornosti
dostaly nové teorie regionalniho rozvoje. Nicmé-
né, regiondlni multiplikadtor nadale zlstava
vyznamnym Kritériem v oblasti regionalniho roz-
voje, pomoci néhoz mizeme posuzovat cile regi-
onalni politiky. Zaroven je multiplikator vyznam-
nou soucasti analyzy regionalnich procesu.

2.2 Multiplikaéni modely

v regionalnim rozvoji
Existuje nékolik model vénovanych hodnoceni
efektll realizace soukromych i vefejnych inves-
tic v ramci regionalniho rozvoje. V nésledujicim
textu budou struéné predstaveny dva multipli-
kaéni modely regionalnich vydaji — ,model
firmy REMI“, ,multiplikaéni model regionalnich
spotfebnich vydajd“, autora Jana Cadila [5]
a dale metoda tzv. ,lokalniho multiplikatoru®
navrzena britskou spole¢nosti New Economics
Foundation [21], jez hodnoti dopad vydaju jed-
notlived a instituci na mistni ekonomiku.

2.2.1 Model REMI

REMI je znaéné komplexnim a slozitym ekono-
metrickym modelem slouzicim jako nastroj
k odhadovani regionalniho ekonomického rlstu,
vyuzivany k analyze dopadl na regionalni poli-
tiku. Model pochazi z roku 1992 a jeho autorem
je americka firma Regional Economic Models,
Inc, zaloZena roku 1980 za Ucelem zvyseni kva-
lity rozhodovani vefejnych politik. Jde o ekono-
metricky model vyuzivajici analyzy input-output
[20]. OvSem, v porovnani se statickou input-
output analyzou, REMI model je mnohem vice
dynamicky. Vyuziva stovky rovnic a tisice pro-
ménnych faktor( k vyjadfeni dopadl opatfeni
regionalni nebo statni politiky na ekonomiku
daného celku. Standardné je model REMI tvo-
fen péti bloky: vyroba (produkce, vystupy),
populace a nabidka prace, poptavka po praci
a kapitalu, podil na trhu a posledni blok je
zaméfen na mzdy, ceny a naklady produkce.

Kazdy blok obsahuje Ffadu promeénnych
a zména jakékoliv proménné vyvold zmény
proménnych v ramci stejného bloku i v ostat-
nich. Model tak poukazuje na fakt, jak kom-
plexni je dopad daného opatfeni na rdzné
aspekty ekonomiky a jaké vazby existuji mezi
témito aspekty. KliGovymi oblastmi, v kterych
byva model REMI vyuzit, jsou: ekonomicky roz-
Voj, zZivotni prostfedi, energie, doprava, dang,
progndzy a planovani [4], [19].

Z charakteristiky modelu je patrna jeho
velmi vysoka datova naroc¢nost, coz je hlavnim
Uskalim jeho Sirsiho vyuziti. Tento model byl
hojné vyuzivan v USA, méné Casto v Evropé.
V podminkach Ceské republiky je nejvétsim
problémem staly nedostatek ucelenych soubo-
ri regiondlnich dat, které jsou pro aplikaci
daného modelu potfebné. V nedavné dobé byl
vyuzit v oblasti jizni Italie v ramci projektu DG
Regio, kde slouZil jako néstroj k posouzeni regi-
onalnich ekonomickych dopadu investic podpo-
rovanych ze strukturalnich fondd EU [9].

2.2.2 Model multiplikace regionalnich
spotiebnich vydaju
Model multiplikace regionalnich spotfebnich
vydaji Jana Cadila [5] pochazi z roku 2005.
Autor na pfikladu rozvoje primyslové zény
Cheb demonstroval dopady lokalizace firem na
rozvoj mistni ekonomiky. Model je poptavkovy
(nabidka reaguje zpétné na zvySeni poptavky).
Vyznamnou ulohu zde hraje migrace, nebot’ od
ni je odvozena velikost multiplikaéniho efektu
spotfebnich vydajl v regionu. Procesy se ode-
hravaji v uzaviené ekonomice regionu, spotre-
bitelé poptévaji zbozi vyprodukované pouze
uvnitf vymezeného Gzemi. Model pocita s dal-
§imi obecnymi predpoklady, jako jsou napf.
maximalizace zisku firem, maximalizace uzitku
spotfebitelll. Spotfebitelé zde poptavaji pouze
dva druhy statkd — sluzby a priimyslové zbozi
a rozdéluji své dichody mezi spotfebu a Uspory.
Samotnému multiplikacnimu efektu pred-
chéazi lokalizace firmy v regionu. Ta vyvola vyssi
poptavku po praci. Pfedpoklada se tak zvyseni
poctu pracovnikll v regionu (mira zvySeni do
znaéné miry zavisi na migraci), coz dale zpuso-
bi zvySeni poptavky po vSech statcich a sluz-
bach v regionu produkovanych. ZvySena spo-
trebitelskd poptavka ma za nésledek tlak na
nabidku statkd a sluzeb, a tim na dalsi zvySeni
poptavky po praci. Multiplikaéni efekt v tomto
smyslu pokracuje dale, dokud se nevycerpa,
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resp. ve chvili, kdy bude pfiristek spotfebitel-
ské poptavky a pfirdstek novych pracovnikd
nulovy.

Cadil [5] formuluje vypodet multiplikatoru
spotrebitelskych vydaji nasledovné:

1/(1-qg) =1/ - (bgwg p, ¢+ Capg by +
+b, WU, c+Caw, b))=0, ()
kde ,q,“ pfedstavuje geometrickou fadu pfirGst-
kd regionalnich vydaju, ,@" multiplikator spotre-
bitelskych vydajd, ,b,“ vydajovy produkéni koe-
ficient pro sluzby, ,w " primérnou Cistou mzdou
ve sluzbach, ,u " podil sluzeb na celkové spo-
tfebé jednotlivce, ,c“ mezni sklon k regionalni
spotrebé, ,Ca“ vydaje spotrebitele na autonom-
ni spotfebu, ,u.“ podil prdmyslovych statk( na
celkové spotfebé jednotlivce, ,w,,“ primérnou
Cistou mzdou v primyslu a b, “ vydajovy pro-
dukeni koeficient pro primyslové statky [5].

Autor uvadi, Ze takto definovany model
multiplikace je schopen predpovidat dopad
lokalizace firmy (v tomto pfipadé vytvoreni pri-
myslové zény Cheb) na ekonomiku regionu. Je
zde v8ak znovu zapotfebi poukazat na vyznam
migrace. Plny multiplikaéni efekt totiz nastane
pouze v pfipadé vysoké (maximalni) migrace,
ktera zajisti dostatecny pfFisun pracovnikl
schopnych pokryt rostouci spotfebitelskou
poptavku. Na zakladé migrac¢niho Harris-Toda-
rova modelu, jehoz zavéry autor ve své publi-
kaci shrnuje, se vSak v tomto pfipadé ocekava
pouze nizka, maximalné stfedni migrace.
V takovém pfipadé nenastava plny multiplikac-
ni efekt. Lokalizace ma v kone¢ném dlsledku
dopad pouze na zvySeni cenové hladiny v regi-
onu, i kdyz Casteéné dojde ke snizeni neza-
meéstnanosti mistnich obyvatel.

2.2.3 Lokalni multiplikator (Local Multiplier)
Lokalni multiplikator je nejmlad$i metodou
vypoctu multiplikacnich efektd. Nékteré prame-
ny [15] povazuiji ,lokalni multiplikator* za syno-
nymum pojmu ,regiondlni multiplikator. Svym
zpUsobem jej Ize oznacit za urcitou obdobu
regionalniho multiplikatoru, nebot jejich princip
je obdobny. Proto také byvaji ¢asto vzajemné
substituovany. Balas a Clarke [2] v8ak apeluji
na pouziti pojmu ,lokalni multiplikator® prede-
v§im v rdmci modelovani na mikroekonomické
urovni.

Jak jiz bylo pfipomenuto, multiplikaéni efek-
ty byvaji v regionalni ekonomice ¢asto spojovany
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s lokalizaci firem v regionech a s jejim nasled-
nym dopadem na rozvoj mistni zaméstnanosti.
Jsou také pfipady, kdy jsou prezentovany jako
nasledky néjakého vnéjsiho zasahu. V dal§im
textu je tento pojem uplatiovan v ponékud
odlisném kontextu, s nimz pracuje organizace
Trast pro ekonomiku a spole¢nost/Economy
Society Trust (dale v textu TES), ktera apliko-
vala tento ukazatel, plvodné vytvofeny brit-
skou spoleénosti New Economics Foundation
(dale v textu oznacena jako NEF) a agenturou
The Countryside Agency, na ¢eské podminky.
Organizace TES je ob&anskym sdruzenim,
které se zabyva studiem hospodarskych a soci-
alnich modell s cilem vytvaret konkrétni prak-
ticka FeSeni napoméhajici udrzitelnému rozvoji
regionl. Hlavnimi tematickymi programy TESu
jsou pfimé zahrani¢ni investice, policy interven-
tions, lokalni ekonomiky a energie. Spole¢nost
ma fadu vyznamnych partnert, Uzce spolupra-
cuje napf. s Ekonomicko-spravni fakultou MU
v Bmé. TES rovnéz porada fadu workshop,
seminafd a vénuje se publikaéni Cinnosti [24].
Pojem lokalni multiplikator je ve vétSiné odkaz(
spojovan s metodikou organizace New Econo-
mics Foundation, ve zbytku pfipadll je vyuzivan
jen jako ekvivalent pojmu ,regionalni multiplikator*.

Spole¢nost NEF pouzila konceptu multipli-
katoru, a prevedla jej do mikroekonomické rovi-
ny. Lokalni multiplikator se poté v Britanii zara-
dil mezi indikatory udrzitelného rozvoje. NEF jej
testovala ve vztahu k fadé instituci v péti hlav-
nich sektorech: statni dodavky, potraviny
a zemeédélstvi, socidlni podnikani, pfistup
k financim a v oblasti socialniho zabezpeceni
[21]. Vytvofila tak specificky typ regionalniho
multiplikatoru, ktery Ize pomérné snadno vyme-
zit a jenzZ slouZzi pfedevsim mistnim samospra-
vam k pochopeni, jak funguje ekonomika jejich
regionu. Vyuzitelny je v8ak i pro dal$i subjekty
— firmy, neziskové organizace, sdruzeni, jedno-
tlivce, kterym zalezi na jejich pfinosu k rozvoji
mistni ekonomiky a maiji zajem jej jesté dale
zvySovat.

Podle TES je lokalnim multiplikatorem ¢islo,
hodnota, kterd je takzvané ,penézim na
stopé”“. Je mozné jej urcit pro kteroukoliv insti-
tuci, firmu, neziskovou organizaci, socialni pod-
nik, obec ¢i mésto nebo i domacnost. Hlavnim
Ukolem je zjistit, kam organizace i jednotlivci
smeéfuji své vydaje a kolik z téchto vydaji a po
jakou dobu zlstavaji v daném regionu [25]. Jde
tedy o zjisténi, zda firmy a jednotlivci vyuzivaji
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vice mistni nabidky statk( a sluzeb, ¢i zda vice
preferuji nabidku vnéjsi. Vyuzitim vnéjsi nabid-
ky (zahrnujici napf¥. také nakupy v hypermarke-
tech, které jsou ve vlastnictvi jinych nez mist-
nich subjekt) dochazi k omezeni (vytésnéni)
mistnich zdroju a ekonomiky. Lokalni multiplika-
tor vychazi ze zminéného predpokladu, ze
kazdy vydaj se stava pfijmem nékoho dalsiho,
kde tento pfijem dale ¢aste¢né nebo zcela pou-
Zije na své vydaje nebo jeho ¢ast usetfi. Timto
zplsobem se penize v ekonomice ,otaceji“. Kli-
¢ovou informaci pro vypocet lokalniho multipli-
katoru je geograficky smér toku vydaju dané
organizace/jednotlivce/doméacnosti vzhledem
k vymezeni zkoumané lokality.

Vypocet lokalniho multiplikatoru (LM)
Vypocet lokalniho multiplikdtoru neni slozity.
Naro¢néjsi je sbér dat potfebnych pro jeho
vypocet. Nasledujici postup je pfevzat z metodi-
ky organizace The New Economics Foundation
[21] a Trastu pro ekonomiku a spole¢nost [25].

Na samém pocatku se stanovi organizace,
pro kterou bude po¢itdn LM a vymezi se Uzemi,
které se bude dale povazovat za ,mistni“,
»lokalni“. Toto vymezeni je pro dalsi vypocet kli-
¢ové a vyrazné ovlivni hodnotu LM, a rovnéz
interpretaci zavérd. Zkoumané Uuzemi mize mit
riznou velikost v intervalu od nékolika km2 az
po hranice administrativné vymezenych regio-
nu, jako jsou okresy ¢i dokonce kraje. Velikost
Uzemi zavisi na typu projektu, typu organizace,
geografickému rozlozZeni pfijmu a samoziejmé
i na subjektivnim posouzeni a propoc¢tu autora.
Velikost Uzemi ovlivni posléze velikost konec-
ného LM. Cim mengi Gzemi bude vymezeno,
tim mensi bude vysledna hodnota LM.

Sbér dat pro vypocet LM probiha v nékolika
kolech. V prvnim kole se zjistuje pocateéni pfi-
jem zkoumané organizace/jednotlivce. Zpravi-
dla nejvhodnéjsim zplsobem je stanovit roéni
pfijem, coz je Udaj zjistitelny z Ucetnich vykazu.
V druhém kole se mapuje, jakym zplsobem je
tento pfijem organizace dale vynalozen.
Zohledruje se nejen hledisko financni, ale takeé
hledisko geografické, resp. zda jsou tyto vyda-
je mistni ¢i jiné nez mistni vzhledem k vymeze-
nému Uzemi. Dle NEF a TES byly identifikova-
ny jako nej¢astéjsi nasledujici polozky, na které
organizace vydava své finance: néaklady na
zaméstnance, dodavky a subdodavky, material
a sluzby a najmy ¢i hypotéky [21]. V zavérec-
ném tretim kole se zjistuje, jak jsou tyto mistni

vydaje organizace déle utraceny zaméstnanci
a hlavnimi dodavateli ve vymezené lokalité.
Konecny vypocet je poté podilem souctu dat
ziskanych ve vSech tfech kolech a po¢ate¢niho
pfijmu, stanoveném v kole prvnim (podrobnéji
viz déle v textu).

Jelikoz vysledkem je bezrozmérné ¢islo, je
zapotfebi jej nasledné odpovidajicim zplsobem
interpretovat. Mozny zpUsob interpretace Ize
ilustrovat na kratkém hypotetickém pfikladu.
Existuje mala firma, pro kterou je pocitan LM
jako indikator jejiho pfinosu mistni ekonomice.
Jeji roéni Cisty prijem po zdanéni ¢ini 1 mil. K¢.
Dale bylo zjisténo, Ze z této ¢astky utrati spo-
le€nost ve vymezené lokalité celkem 800 tis. K¢,
zbytek vydaju realizuje mimo. V poslednim kole
bylo odhaleno, ze téchto 800 tis. K& utratili mist-
ni zaméstnanci a dodavatelé v ramci vymezené
lokality ve vySi 500 tis. K&. Z téchto udaji byla
spoctena hodnota lokalniho multiplikatoru,
ktera d¢inila 2,3. Tato hodnota znamena, Ze
kazda koruna, kterou firma v tomto roce vyda-
la, vytvofila celkovy pfijem 2,30 K& a dodatec-
ny pfijem 1,30 K& mistni ekonomice.

Neni stanoveno, jakych hodnot by mél LM
dosahovat, aby bylo mozno povazovat pfinos
pro ekonomiku lokality za vysoky C¢i nizky.
Samoziejmé, &im vy8s&i LM, tim vySSi pfinos.
Tuto hodnotu ovSem také ovliviuje samotné
geografické vymezeni lokality, proto je nutno
¢init zavéry opatrné a s ohledem na dané sku-
te¢nosti. K porovnani mohou poslouzit vysledky
jiz ukon¢enych projektt zamérenych na lokalni
multiplikator, realizované vétSinou organizaci
NEF [21] v zahrani¢i a spoleCnosti TES [25]
v Ceské republice.

DalSim zplsobem vypoctu lokalniho multi-
plikatoru, je situace, kdy vychozim subjektem je
skupina jednotlived, nikoliv organizace. NEF
tuto metodu aplikoval napt. na skupinu uzivatel(
mistniho bankomatu, na vybér hotovosti. Tato
postupu se nejprve zjiStuje pocatecni pfijem
skupiny jednotlived. Jiz tento udaj je naro¢né
stanovit vzhledem k citlivosti téchto informaci
a mnozstvi dotazovanych jedincl. Déle je
zapotrebi ziskat pfehled o vydajich zkoumané
skupiny, o jejich povaze, ale pfedevsim o jejich
geografickém rozmisténi, nebot je nutné téz
uréit, zda jsou tyto vydaje mistni ¢i nemistni.
V dal$im kole se kontaktuji firmy a organizace,
u nichz skupina utracela své penize, a rovnéz
se zjistuji jejich vydaje a smér toku jejich vydaja.
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NEF i TES doporucuji zahrnout do zkoumanych
firem i ty, které maji sidlo mimo zkoumané
uzemi, nebot’ i ony mohou nasledné utracet
vy8S8i Cast svych pfijmd pravé ve vymezené
lokalité. Je patrné, Ze tento postup bude vyza-
dovat vy$Si naroky na osobu dotazovatele, hrozi
vysSi zkresleni Udajli hned zpocatku vyzkumu
a prinasi velkou ¢asovou zatéz. V dalSim textu
i v praktické ¢asti bude vyuzita metoda zminé-
na jako prvni, kde vychozim zkoumanym sub-
jektem je organizace a jeji poc¢atecni pfijem.

Typy lokalniho multiplikatoru
Existuji dva zékladni typy lokalniho multiplikato-
ru, oznaéované jako LM2 a LM3. Cisla na konci
znamenaji, z kolika kol vydaji se LM podita.
Multiplikator LM2 je pocitan jako podil souc-
tu prvnich dvou kol Gdaji a poc¢ate¢niho pfijmu,
ktery je zjistovan v kole prvnim. Jedna se o jed-
nodu$si typ multiplikatoru, ktery vsak jiz ma
vypovidaci hodnotu o toku penéz v mistni eko-
nomice. Je vhodnym ukazatelem pro samotnou
organizaci, pro orientaci, kam odchazeji jeji
vydaje. ZpUsob jeho vypoctu je nasledujici:

LM2 = (kolo 1 + kolo 2) / (kolo 1 (pocatecni
pFijem)) 3)

Multiplikator LM3 je podrobngjsi. V Citateli
zlomku jsou navic zahrnuty informace zjisténé
v kole tfetim. Tento ukazatel konkrétnéji vypovi-
dé o obéhu penéz v mistni ekonomice. Vypovi-
da nejen o vydajich instituce, pro kterou je poci-
tan, ale i o vydajich jejich zaméstnancl a hlav-
nich dodavatelG:

LM3 = (kolo 1 + kolo 2 + kolo 3) / (kolo 1
(podate&ni ptijem)), (4)

Dle vyzkumU Sackse [21] prob&hne vétSina
vydajl (kolem 85 %) pravé v prvnich tfech
kolech, proto je LM3 nejvhodnéjSim typem
lokalniho multiplikatoru.

Mimo dva zé&kladni, zde zminéné, typy
lokalniho multiplikatoru existuji i LM4 a LM5.
Lisi se v nasledném pfidavani finan¢nich trans-
akci z dalSich kol vydaji. Tento vypocet je jiz
zna¢né komplikovany a konecny vysledek se
jiz nebude natolik lisit od vysledku lokalniho
multiplikatoru LM3.
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3. Pripadova demonstrace vypoctu
lokalniho multiplikatoru LM2

Nasledujici postup i zavére€na interpretace
vyuzivd podrobné metodiky popsané spolec-
nosti TES. Cilem této studie je nastinéni proce-
sU probihajicich v regionu v souvislosti s multi-
plikaénim efektem. Pro G¢ely vypocétu LM2 byla
jako subjekt stanovena obec Zalezly v Jiznich
Cechéch.

3.1 Zakladni idaje o zkoumaném
subjektu
Obec Zalezly je situovana v Sumavském pod-
hafi, v severozapadni ¢asti okresu Prachatice,
v blizkosti hranice s okresem Strakonice,
a spada do Jiho¢eského kraje. Obec se rozkla-
da na uzemi o celkové rozloze 550 698 ha.
Prvni potvrzena pisemna zprava o existenci
obce pochazi z roku 1370, pravdépodobné
vSak historie sahé pfiblizné do 13. stoleti. Obec
ma celkem Ctyfi ¢asti — obec Zalezly, dale pak
pfilehlou ves Kovanin a nedaleko poloZené obce
Setéchovice a Bolikovice. Celkovy pocet obyva-
tel k 31. 12. 2009 byl 303, z ¢ehoz 48,5 % tvofi-
ly Zeny. Obec Zalezly je soucasti Uzemi obce
s povéfenym obecnim Ufadem Vimperk, ktery
je zaroven obci s rozsifenou pusobnosti [16].
Obec Zalezly patfi mezi malé municipality
s poctem obyvatel méné nez 500 obyvatel.
Vybér této obce byl zamérny, nebot pravé veli-
kost této obce umoziuje pfistup k datim
a jejich nasledné zpracovani a interpretovani.
| pfesto, Ze se jedna pouze o demonstraci toho-
to vypoctu (nastin), Ize na zakladé dosazenych
vysledkl provést zhodnoceni multiplikacniho
efektu a utvofit stéZejni zaveéry.

3.2 Vymezeni zkoumané oblasti

Obec Zalezly je mala ves, spadajici do okresu
Prachatice, s blizkym napojenim na mésto Vim-
perk. Vymezeni zkoumané oblasti (,subjektu®)
je pomérné obtizné, nicméné stéZejni zalezitos-
ti celého procesu zkoumani efektu multiplikace.
Inspiraci pro vymezeni zkoumané oblasti se
stala metodika spolec¢nosti NEF, na jejimz
zakladé byl zkoumanym Uzemim oznacéen
okres Prachatice. Subjekty, které spadaji do
této vymezené oblasti, dale oznadujeme jako
~mistni/lokalni“. Rozloha Uzemi ¢ini 1375 km2,
pocet obyvatel necelych 52 tis. a na jeho Uzemi
se nachazi celkem 65 obci [6].
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3.3 Vm;oéet lokalniho multiplikatoru
L2

Po stanoveni zkoumaného subjektu a vymeze-
ni hranic zkoumané oblasti je mozno zacit se
sbérem dat. Dle metodiky NEF a TES se sbér
dat déli na nékolik kol. Pro ucely této studie je
pocitan LM2, LM3 pak zustava spise podnétem
pro dalsi vyzkum, nebot’ predstavuje mnohem
vy$Si Casovou i datovou naroc¢nost.

Pro vypocet LM2 se v prvnim kole zjistil
vychozi (po€ate¢ni) pfijem zkoumané organiza-
ce. Ten byl pfevzat ze zavére¢ného Uc¢tu za rok
2009 a ¢inil 4 071 645 K¢. Tento zavérec¢ny Ucet
byl rovnéz konzultovan s Ucetni a byly rozkryty
jednotlivé polozky, pfipadné stanoveny zdroje
pfijma. Zjisténé informace napomohly v dalS§im
kole zjistovani informaci a sumarizaci dat.

Druhy krok spocival v zjisténi sméru tokl
pfijmd do mistnich & nemistnich vydaju. Ze za-
vére¢ného Uctu obce Zalezly (ktery je rozdélen
na bézné a kapitalové vydaje) byly identifikova-
ny veSkeré darové i nedanové vydaje. Nékteré
polozky zavéreéného Uuctu byly stanoveny
za nepodstatné, nebot vici celkovym Udajum byla
jejich hodnota zanedbatelna. Tyto vydaje dale
nebyly brany v potaz v dalSich vypoctech. Bylo
zjisténo, ze v roce 2009 probéhly v obci Zalezly
nasleduijici vydaje: bézné vydaje: 2 646 237 K¢,
kapitalové vydaje: 1 752 493 K¢ Celkové vyda-
je Cinily celkem 4 398 730 K¢&. Ze zjiSténych
udaji vyplynulo, ze obec zakoncila ro¢ni hos-
podareni s deficitem 327 085 K¢.

V pfipadé kapitalovych vydajl se jednalo
0 jednorazovou vyjimeénou zaleZitost stavby
kanalizace v ¢asti obce Setéchovice, kterou zajis-
tila firma se sidlem v krajském mést& Ceské
Budéjovice. Nakup pozemku byl realizovan od
obyvatele s trvalym pobytem v hlavnim mésté
Praha. Tyto vydaje byly oznaéeny za nemistni,
nebot geograficky nespadaji do vymezeného
Uzemi okresu Prachatice. Kapitalové vydaje
tedy nebudou zahrnuty do vypocétu LM.

Toto zjiSténi vedlo k zaméfeni pozornosti na
vydaje oznadené jako bézné. Zavére€ny ucet
nabizi dvoji pohled na tento typ vydaju — rozli-
Seni dle polozek &i dle paragrafli (jejich konec-
ny soucet je totozny). Za nemistni/nelokalni
vydaje byly oznageny vydaje na socialni a zdra-
votni zabezpeceni (plynou do statniho rozpo-
¢tu), platby za energetické a plynové sluzby
(tvofi objemnou polozku v ramci celkovych
vydaji obce) a dale napf. sluzby telekomunikaci
¢i penéznich Ustava, Uroky, vydaje na pohonné

hmoty a paliva, postovni sluzby a samoziejmé
platby danové organtim statni spravy. V téchto
pfipadech vSak neni v silach obce vyrazné
ovlivnit tok vydaja mimo region.

Dalsi vyznamnou polozku v zavérecném
Uctu obce tvofi platby zaméstnancim a odmé-
ny zastupiteldm a dalSim osobam vykonavaji-
cim drobné sluzby pro obec (knihovnik, matri-
kar apod.). Za rok 2009 zaplatila obec na téch-
to polozkach celkem 560 818 K¢&. Obec Zalezly
zameéstnavala celkem 2 zaméstnance a na roz-
hodovani o jejim chodu se podilelo 7 zastupite-
I0. VSichni zaméstnanci a zastupitelé byli bud
pfimo z obce, nebo z obci spadajicich do okre-
su Prachatice. Cela ¢astka 560 818 K¢ byla
oznaCena jako mistni/lokalni a vstoupila
do vypoctu LM.

Do mistnich vydaju spadaji dale vydaje jako
dary ob&anum k rliznym pfilezitostem, neinves-
tiéni transfery obcim lezicim ve zkoumaném
Uzemi, neinvesti¢ni transfery mistnim obéantm
vse v celkové hodnoté 112 353 K¢. Obec téz plati
¢lenské pfispévky Sdruzeni obci Vénec, jehoz je
¢lenem, v celkové hodnoté 9 989 Ké&/rok. Obé
tyto castky Ize oznacit jako mistni a byly
zahrnuty do dal$iho vypoctu.

Vyznamnou ¢ast vydaji sméfuji obce na za-
jisténi vefejnych sluzeb jako je pfedevS§im svoz
komunalniho odpadu, udrzba mistnich komuni-
kaci, odbér elektrické energie & odbér pitné
vody a udrzba kanalizaci. Tyto sluzby pfedsta-
vuji nejvétsi vydajovou polozku a zajistuji je
rzni dodavatelé. Mezi hlavni dodavatele obce
Zéalezly patfi firma Kvint Vlachovo Brezi spol.
s r.0., ktera provadi udrzbu mistnich komunika-
ci spoleéné se spoleénosti Reno Sumava a.s.,
dale firma Bicorn s.r.0., Praha, ktera je dodava-
telem energie. Vyznamnym dodavatelem je
také spole¢nost RUMPOLD 01 — Vodnany s.r.o.
(okres Strakonice), ktera ma na starosti svoz
komunalniho odpadu nebo pan Radim Kucera
z Vimperku, ktery zprostfedkovava svoz odpa-
du tfidéného.

Uprava silnic a komunikaci je v rezii mist-
nich firem — Kvint a Reno Sumava jsou spoleg-
nosti se sidlem v mésté Vlachovo Brezi, které
je soucasti okresu Prachatice. Celkova ¢éstka
na udrzbu silnic byla za rok 2009 ve vysi
329 481 K¢ a byla zahrnuta do vypoctu.

Odpadové hospodarstvi zajistuji v obci Za-
lezly 2 dodavatelé. Pouze jednoho z nich, spo-
le¢nost Radim Kucera z Vimperku, Ize oznacit
jako mistniho k vzhledem k vymezenému
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Uzemi. Vydaje na odvoz tfidéného odpadu byly
v roce 2009 celkem 51 926 K&.

Pitnou vodu odebira obec z vlastnich studni
na obecnim pozemku. Musi vSak za tento
odbér platit poplatky Ministerstvu zivotniho pro-
stfedi. Za rok 2009 zaplatila obec za odbér
pitné vody celkem 105 858 K¢&. Tento vydaj je
nemistni a nevstoupil do vypocétu LM2. Podob-
né elektricka energie je dodavana spole¢nosti
se sidlem v Praze a nelze tedy tento, pomérné
vyrazny vydaj v hodnoté 204 329 K¢, zahrnout
do dalsiho vypoctu.

V ramci druhého kola sbéru dat byly mistni
vydaje obce Zalezly stanoveny ve vysi 1 642 064 K&
(560818 + 112 353 + 9 989 + 329 481 + 51 926).

Na zakladé dat zjisténych v prvnim a dru-
hém kole vyzkumu Ize stanovit hodnotu LM2:

LM2 = (kolo 1 + kolo 2) / (kolo 1 (pocate€ni
pijem)) ®)

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

Celkova hodnota lokalniho multiplikatoru
LM2 obce Zalezly vychazejici z udaju za rok
2009 je 1,4083. Toto &islo Ize interpretovat napf.
zplsobem, ze kazdou korunou, kterou obec
v roce 2009 utratila, vytvofila celkovy pfijem
1,403 K¢ a dodatecny pfijem 0,403 K& mistni
ekonomice vymezené hranicemi okresu Pra-
chatice.

Lokalni multiplikator LM2 ve své podobé
jesté neobsahuje multiplikaci, nebot v tomto
kroku jde pouze o geografické rozprostfeni
vydajl zkoumané instituce. Je v8ak prvnim nut-
nym krokem k dalS§im vypoctim. K stanoveni
hodnoty lokalniho multiplikatoru LM3, ktery jiz
v sobé multiplikaci obsahuje, by bylo zapotfebi
ziskat data pro dalSi kolo vypoctu. To obsahuje
informaci o vydajich zaméstnanct a hlavnich
(nejvétsich) dodavatelll zkoumané organizace.
Tento krok v sobé nese vy$si €asovou naro¢nost
a rovnéz vyssi riziko zkresleni €i nedostatku
Udaji. Data jsou ziskavana pfimo od zamést-
nancl a dodavateld a to zpravidla pomoci
zaslaného dotazniku ¢&i osobni konzultace.
U vydajl v kolem tfetim je rovnéz kli¢ovym geo-
grafické hledisko. Kone¢né hodnota lokalniho
multiplikdtoru LM3 by byla pochopitelné lehce
vysSi v dusledku pficteni dalsi sumy vydajl
v kole tfetim. LM3 nebyl pfedmétem vypoctu
v ramci tohoto pfispévku. Jeho hodnotu by bylo
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mozné stanovit po ziskani potfebnych informa-
ci pfimo od zaméstnanct a klicovych dodava-
teld obce Zélezly. Pfedevsim z duvodu velké
Gasové narocnosti pro ziskani dat zde neni hod-
nota LM3 dopocitana. OvSem i lokalni multipli-
kator LM2 ma svou hodnotu a vyznam. Slouzi
pfedevSim pro orientaci organizace samé
v ramci distribuce svych vydaji a pro zjisténi
bezprostifedniho dopadu na mistni ekonomiku.

Otazkou zlstava, zda ma smysl poditat
dale hodnotu lokalniho multiplikatoru LM3 pres
vS8echna uskali, kterd souvisi se sbérem dat.
Zélezi na kazdé organizaci, jak konkrétni infor-
maci o svém pfinosu mistni ekonomice vyzadu-
je. Pokud vS&ak ma mit vypocet LM3 smysl, je
zapotfebi vénovat vétsi pozornost a vice ¢asu
pfipravé a predevSim komunikaci se subjekty.
V pfipadé nulové &i velmi nizké navratnosti
dotaznik & neuplnych informaci nebude mit
LM3 spravnou vypovidaci hodnotu a tudiz je
vcelku zbyte¢né jej poté poditat.

Zaver

Koncept lokalniho multiplikatoru je novéjsim
pfistupem k jiz zavedenému a znamému kon-
ceptu multiplikatoru, jehoz plvodcem byl J.M.
Keynes. Jeho poslanim je vyjadfit relativné jed-
noduchym zplUsobem pfinos dané organizace
k rozvoji mistni ekonomiky. Touto cestou se
z LM stava indikator mistniho ekonomického
rozvoje.

V textu vySe se aplikovala metoda vypoctu
LM2 na konkrétni organizaci v Ceské republice,
v tomto pfipadé obec Zalezly. V priib&éhu toho-
to postupu se podafilo zjistit nékolik zasadnich
poznatkll z oblasti metodiky, které mohou
zdsadnim zplsobem ovlivnit vypocet LM2.
Jedna se prfedevsim o vymezeni zkoumaného
Uzemi ¢i vymezeni pojmud ,mistni, ,nemistni“.
Nejsnaz§im a preferovanym zplsobem je
vymezeni hranic oblasti na zékladé administra-
tivniho vymezeni (okres, kraj), v niz se zkou-
many subjekt nachazi. Cim mensi takova oblast
bude, tim nizsi kone¢né hodnoty multiplikatoru
ziskame.

Metoda vypoctu multiplikatoru je vcelku jed-
noducha, slozit&jsi je pfislusny sbér dat a infor-
maci. Zkoumani zavérec¢nych u¢td je nutno
podlozit konzultaci s odbornikem zabyvajicim
se Ucetnictvim v dané instituci. Hodnota LM2,
jenz vychazi z Getnictvi, maze pfinést pomér-
né presné Udaje. Naproti tomu u hodnoty LM3
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je riziko fady zkresleni, v disledku obtizného
ziskavani dodatecnych dat o distribuci vydaju
mistnich dodavatel(l a zaméstnancu.

Hodnota multiplikatoru vypocitana pro obec
Zalezly pfinasi informaci o sméfovani jejich
vydajll. Sama o sobé neposkytuje informaci
mimofadného vyznamu. Nicméné v souvislosti
s pfirozenou snahou o rozvoj obce muze zjisté-
na hodnota ukazat, zda z hlediska dlohodobych
trendU Uroven klesa, roste ¢i stagnuje. Z uve-
deného pfikladu vyplyva, Zze obec nema moz-
nost fadu svych vydaja ovlivnit. MGze ale napfi-
klad usmériiovat vybér svych zaméstnancu Ci
stéZejnich dodavatell. Timto zohlednénim ma
moznost hodnotu multiplikatoru zvySovat a tim
zvySovat pfinos pro danou obec i okolni Uzemi.

Diky nedostatkdm jinych prlizkum0 v oblas-
ti LM, pfedevsim pro obce s podobnym poctem
obyvatel, je obtizné spolehlivé posoudit dosa-
zeny vysledek pro obec Zalezly (LM2 1,403).
Pro inspiraci Ize vyuzit alespon jeden pfiklad,
ktery provedla organizace TES pfi svém pilot-
nim Setfeni v roce 2007 na obci Ostopovice,
ktera lezi v okrese Brno-venkov.

Ostopovice jsou s poctem obyvatel 1400
vétsi nez obec Zalezly. Zkoumana oblast byla
geograficky vymezena na Uzemi okresu Brno -
venkov a okresu Brno-mésto. Pfi vypoctu lokal-
niho multiplikatoru LM2 bylo dosazeno hodnoty
1,75. Pokud by za zkoumané lGzemi byl ozna-
¢en pouze jeden okres Brno-venkov, jako v pfi-
padé obce Zalezly, vysledna hodnota LM2 by
dosahla pouze 1,07. Tato hodnota je nizsi nez
v pfipadé obce Zalezly, a na zakladé tohoto
zjisténi by bylo mozné vyvodit, Ze obec Zéalezly
ma vice pozitivni dopad na rozvoj mistni ekono-
miky nez obec Ostopovice. Je vSak nutné
pozorné pristupovat k vyvozovani podobnych
zavérl, nebot kazdé Uzemi je specifické
a porovnavat je mozné pouze obdobné Uzemni
celky. V pfipadé obce Ostopovice autofi sprav-
né doplnili okres Brno-venkov okresem Brno-
mésto, nebot’ Ize predpokladat, ze velka ¢éast
vydajll obce a pfedevSim jejich zaméstnanct
a dodavatelll bude smérovat pravé do druhého
nejvétsiho mésta CR, do Brna. V t&sné blizkos-
ti obce Zalezly se vSak zadné takto velké mésto
nenachazi.

Jiz zminéna jednoduchost metody ¢ini
vypocet lokalniho multiplikatoru LM2 ponékud
diskutabilni. Je obtizné urcit, zda se jesté jedna
o multiplikator (a je mozno jej takto oznadit)
a nikoliv pouze o rozlozeni podilu mistnich

subjektll na poptavce mésta. V dalSich kolech
vypoctu je jiz mozné hovofit o multiplikaénich
efektech vefejnych obecnich vydaji. Jde rov-
néz o odliSné pojeti konceptu multiplikace, nez
v pfipadé jinych regiondlnich, resp. lokalnich
multiplikator(. Ve vétsiné pfipadu se jednd o na-
sledny efekt vnéjSiho zdsahu, investice (lokali-
zace firmy, investice &i vladnich vydaja). Lokal-
ni multiplikator LM3 hodnoti pfinos pro mistni
ekonomiku ze strany instituci a jednotlivcd, jiz
stabilné lokalizovanych v regionu, kdyz prvot-
nim impulsem je po¢ate¢ni vydaj.

Vypocet lokalniho multiplikatoru postupem
navrzenym organizaci New Economics Foun-
dation je zatim novou metodou, ktera teprve
&eké na své Sirsi uplatnéni. Doposud byl testo-
van pouze na mensim souboru subjektd. V pfi-
padé Ceské republiky se zatim jednalo jen
o nékolik pfipadl, které byly vybrany jako
modelové, v ramci projektu ,Lokalni multiplika-
tor jako indikator udrziteIného rozvoje, ktery se
uskutecnil v obdobi 1. 1. 2007 az 31. 12. 2007
za podpory Ministerstva zivotniho prostfedi.
Doposud omezeny rozsah aplikace pfinasi na
jedné strané ztizeni interpretace vysledkd, pfi
malé moznosti jejich porovnani s jiz dokonce-
nymi vyzkumy, na druhé strané predstavuje
vyzvu pro dalsi zjiStovani dat a zpracovani
odbornych studii.

Bez ohledu na zjisténa Uskali mizeme
predpokladat moznosti vyuziti metody multipli-
katoru v readlném ekonomickém déni v fadé
ekonomickych i mimoekonomickych odveétvi.
Lze jej pouzit jako jeden z moznych ukazatell
hodnoceni investic, projektu a opatfeni. V tomto
ohledu je multiplikdtor vhodnou metodou pro
regionalni politiku, pro posouzeni dopadu
investice na region samy, jeho ekonomiku,
zaméstnanost a dalsi atributy. Samotny lokalni
multiplikator, ktery byl v ramci textu charakteri-
zovan, predstavuje dostupny zplsob, jak vyjad-
fit pfinos mistnich organizaci regionu a jeho
obyvatelim. | pfes nékteré jeho nedostatky jej
Ize pouzit alesponi jako jeden z ukazatel(. Jeho
snadna matematicka formulace umoznuje Sirsi
vyuziti i pro méné odbornou vefejnost. Vyjadrit
svUj pfinos vic¢i regionu tak mize kazdy jedno-
tlivec, obec, firma i vefejna instituce.

Multiplikator prfedstavuje pfedevSim kon-
cept, s jehoz pomoci usuzujeme na rlstovou
ucginnost zmény dlchodd, vydaju i jinych pro-
ménnych. Mnohdy je v tomto smyslu postaduji-
ci odhadnout, zda narUst (pfijma, spotreby atd.)
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je vyznamny, obvykly nebo zanedbatelny, aniz
by se pfi takovémto odhadu bylo nutno opirat
0 podrobnéjsi vypocty.

Prabéh multiplikace v ¢ase muze byt pod-
statné ovlivnén strukturalnimi zménami (produk-
ce, poptavky apod.), které hodnotu multiplikato-
ru ovliviuji, také omezenou pruznosti, pokud jde
o reakci bud' na strané nabidky &i poptavky na
vyznamnéjsi zmény (objemu, ceny), projevujici
se u druhé strany i dalSimi faktory.

Jsou-li k dispozici potfebné Ciselné udaje, at
jiz pochazejici ze statistickych podkladt nebo
ziskané cestou zvlastnich Setfeni, coz je v regio-
toru, v souhrnné ¢i dil¢i podobé, ozfejmi faktory
pusobici na hospodarskou dynamiku regionu
nebo i vyznam konkrétnich odvétvi a ¢innosti pro
ekonomicky vyvoj daného tzemniho celku.
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THE REGIONAL MULTIPLIER EFFECT AS A LOCAL ECONOMIC
DEVELOPMENT INDICATOR

Jaroslav Machaéek, Hana Silovska, Gabriela Rihova, Petr Jilek

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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KOMPOZITNY PREDSTIHOVY INDIKATOR
HOSPODARSKEHO CYKLU SLOVENSKA

Andrea Tkacova, Anna Banociova

Uvod

Za priekopnikov v oblasti monitorovania cyklic-
kého vyvoja ekonomiky sa vo svete povazuju
Moor, Burns a Mitchell [5], ktori poloZili zaklady
sledovania hospodarskeho cyklu za pomoci
kompozitnych indikatorov. Tieto indikatory slu-
Zia k monitorovaniu a analyze pozicie ekonomi-
ky v hospodarskom cykle a na ich zaklade je
mozné stanovit' aktualnu fazu a mozny buduci
priebeh hospodarskeho cyklu. V sucasnosti sa
tvorbe kompozitnych indikatorov venuju sveto-
vé organizécie, akymi su OECD, Eurostat
a Conference Board. Na narodnej Urovni je to
v pripade Slovenska Infostat (Institat informati-
ky a Statistiky). CLI, ktoré tieto institicie vytva-
raju, maju ré6zne metodiky vypoctu, rézne zlo-
zenie i predikéné schopnosti voci hospodarske-
mu cyklu danej krajiny. Nie vSetky su vSak pre
predikciu hospodarskeho cyklu Slovenska
vhodné. Z tohto dévodu je potrebné vybrané
metodiky analyzovat, definovat ich rozdiely
a na tomto zaklade vytvorit' vlastny CLI, ktory
by dokazal predpovedat buduci ekonomicky
vyvoj Slovenska presnejsie.

1. Teoretické vymedzenie
kompozitného indikatora

Kompozitny indikator je zlozeny z Ciastkovych
indikatorov hospodarskeho cyklu a odraza
vyvoj ekonomiky lepsie nez jednotlivé indikato-
ry samostatne. Vyber cyklickych indikatorov do
kompozitného indikatora nie je nahodny, ale je
podmieneny ich ekonomickou vyznamnostou,
vypovedacou hodnotou, predikénou schopnos-
tou, mierou korelacie s HDP a podobne [10].
Z hladiska kratkodobej predikcie vyvoja hospo-
darskeho cyklu je najvyznamnejSim kompozitny
predstihovy indikator (Composite Leading Indi-
cator — CLI), ktory predstavuje agregovany
¢asovy rad vykazujuci predstih pred referenc-
nym radom reprezentujucim hospodarsky

cyklus vybranej krajiny [29]. Pre potreby jeho
zostavenia je potrebné vymedzit predstihové
cyklické indikatory, ktorych hlavnou ulohou je
predpovedat’ body obratu ekonomickej aktivity
a zéaroven informovat’ o pravdepodobnej miere
a amplitide vykyvov dat v referenénej rade
v akejkolvek faze hospodarskeho cyklu. Tieto
indikatory sa vzhladom na ich predikénu schop-
nost’ povazuju za najddlezitejSie z celej skupiny
cyklickych indikatorov [25]. Prvy predstihovy
indikator vyvinul americky ekondém Moore
z Economic Cycle Research Institute. Tento
indikator bol prepracovany v roku 1960 do
podoby indexu predstihovych ekonomickych
indikatorov (Index of Leading Economic Indica-
tors (LEI)) [12].

2. Prehlad pristupov k tvorbe
predstinoveho kompozitného
indikatora

2.1 Metodika OECD

Metodika OECD vychadza z rastového cyklu
a opiera sa o fakt, ze ¢asovy rad je mozné roz-
loZit' na ndhodnu, trendovd, sezénnu a cyklicka
zlozku. Pre odhad trendu OECD vyuzivala do
roku 2008 modifikovani metédu phase-avera-
ge trend (PAT) [4], ktora je zalozend na spodi-
tani kizavych priemerov &asovych radov [27].
Od decembra 2008 OECD nahradila metédu
PAT za Hodrick-Prescott (HP) filter, kedZe
dokéze v jednej operacii odstranit' trendovu
zlozku a zaroven vyhladit’ cely ¢asovy rad [34].
OECD pouzivala do marca 2012 za referen¢ny
¢asovy rad index priemyselnej produkcie (IPP),
avSak od marca 2012 pouziva HDP prepocita-
né na mesacné data. Tento prepocet vSak nie
je dokonceny pre vsetky krajiny medzi ktoré
patri aj Slovensko [29]. OECD pouziva r6zne
zostavy predstihovych indikatorov, ktoré tvoria
CLI pre vybranu krajinu [28]. Ako jedina institu-
cia pouziva ukazovatele tykajuce sa vonkajSej
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ekonomiky, pricom kombinuje mékké aj tvrdé
data [31]. Jednotlivé indikatory maju rovnaké
vahy, ¢im sa neminimalizuje vplyv Ziadneho
indikatora [15]. Podla $tudii Nilssona maju indi-
katory pouzivanie OECD lepSiu vypovedaciu
hodnotu ako indikatory pouzivane Eurépskou
Uniou [26]. V sucasnosti tvori CLI OECD pre

pre Slovensko
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Slovensko péat komponentov a to indikator
dévery v maloobchode (vyvoj v %), celkovy
predaj v maloobchode (2005=100), o¢akavana
ekonomickd situacia z pohladu spotrebitelov,
(vyvoj v %), SAX index (2005=100) a import
celkom (USD) [30]. Vyvoj CLI OECD a refe-
renéného radu Slovenska ilustruje Obr. 1.

Vyvoj CLI OECD a indexu priemyselnej produkcie (cyklicka zlozka)
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Z Obr. 1 nevieme potvrdit, ¢i CLI OECD
dostato¢ne predstihuje vyvoj referenéného
radu, a preto sme vypocitali krizové korelacie

Zdroj: vlastné spracovanie

z mesacnych Udajov, pricom sme pouzili posu-
ny o 10 mesiacov vzad. Vysledky uvadzame
v Tab. 1.

Vysledky krizovej korelacie medzi referenénym radom OECD a CLI OECD

JablE (mesacné data)

Obdobie t-10 t-9 -8 t-7 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 | 0255 | 0334 | 0410 | 0477 | 0532
1M 2005-12M 2011 -0,172 | -0,105 | -0,028 | 0,060 | 0,157 | 0262 | 0370 | 0477 | 0574 | 0,657 | 0718

Z Tab. 1 vyplyva, Ze najvyssie hodnoty kri-
zovych korelacii boli dosiahnuté v Case t, €o
znamena, ze CLI OECD nie je mozné povazovat
za predstihovy kompozitny indikator ale vyka-
zuje skoér vlastnosti subezného kompozitného

Zdroj: vlastné vypocty

indikatora. Okrem tohto vypoltu sme mesacné
data prepocitali aj na Stvrtrocné a opat vykona-
li krizové korelacie (pat obdobi vzad a vpred).
Vysledkom je Tab. 2.
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| Vysledky krizovej korelacie medzi referenénym radom OECD a CLI OECD

Ll 22 (kvartalne data)

Krajina t-5 t4 t-3 t-2 t t+1 t+2 t+3 t+4 t+5
Q12000-Q4 2011 | 0214 | -0,169 | -0,022 | 0224 | 0481 | 0641 | 0633 | 0435 | 0,177 | -0,038 | -0,183
Q1 2005-Q4 2011 | -0,347 | -0,230 | 0,001 0328 | 0647 | 0813 | 0779 | 0524 | 0212 | -0,056 | -0,244

Tak ako pri mesacénych, tak aj pri Stvrtroc-
nych datach bola maximalna hodnota korelac-
ného koeficientu dosiahnuta v ¢ase t a teda CLI
OECD sa opéat spraval ako subezny a nie ako
predstihovy indikator, ¢o znamend, ze CLI
OECD nedokaze predikovat vyvoj slovenského
hospodarskeho cyklu.

2.2 Metodika Eurostatu

Aj Eurostat pracuje s pristupom rastového
cyklu a pre odhad trendu vyuziva Christiano-
Fitzgeraldov filter nahodnej prechadzky, ktory
je postaveny na rovnakych principoch ako

pre Slovensko

Zdroj: vlastné vypodty

Baxter-Kingov (BK) filter [13]. Za referenény
Casovy rad je zvolené HDP v stalych cendch,
resp. jeho cyklicka zlozka. Eurostat vytvara pre
sledované krajiny kompozitny predstihovy indi-
kator s rovnakym zloZenim [7], pri¢om vyuziva
viac menej mékké déata [32]. Pouzivany je jedno-
duchy systém vah, pricom su jednotlivé kompo-
nenty rozdelené do dvoch skupin. Druha skupi-
na (indikator dévery v stavebnictve a index cien
akcil) ma poloviénd vahu oproti prvej skupine
(indikator dovery v priemysel a indikator dévery
spotrebitelov). K vyhodam Eurostatu patri, Ze
vSetky komponenty su vzdy k dispozicii.

Vyvoj CLI Eurostatu a HDP v stalych cenach 2005 (cyklicka zlozka)
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e cyklickd zloZka HDP v stélych cenach roku 2005

== CL| Eurostat

Aby sme mohli overit’ predikéné schopnosti
CLI Eurostatu museli sme pristipit k jeho kon-
Strukcii, kedze Eurostat vyvoj tohto ukazovate-
la pre slovensku ekonomiku neuvadza v Ziad-
nej verejne dostupnej databaze. Nasledne sme
vytvorili Obr. 2. Za referenény rad bola zvolena
cyklicka zlozka HDP v stalych cenach roku

Zdroj: vlastné spracovanie

2005 vypocitana za pomoci Christiano-Fitzge-
raldovho filtra. Predikéné schopnosti CLI sme
overili aj Statisticky prostrednictvom krizovej
korelacie. V pripade Eurostatu iSlo o Stvrtrocné
data, pricom Casové rady tvorili obdobia Q1
1996-Q4 2011 a Q1 2005-Q4 2011.
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Tab. 3: Vysledky krizovej korelacie medzi referenénym radom Eurostatu
“="2 3 CLI Eurostatu
Obdobie t-5 t4 t-3 t-2 t t+1 t+2 t+3 t+4 t+5
Q12001-Q4 2011 | 0,493 | 0563 | 0616 | 0633 | 0671 | 0517 | 0232 | -0,080 | -0,276 | -0,491 | -0,597
Q1 2005-Q4 2011 | 0,435 | 0,524 | 0,591 0,610 | 0667 | 0499 | 0,199 | -0,119 | -0,334 | -0,576 | -0,701

Z Tab. 3 vidime, Ze najvy$Sia hodnota kore-
laéného koeficientu prislicha predstihu jedné-
ho Stvrtroka pred referenénym radom. To zna-
mena, ze CLI Eurostatu skuto€ne ma vlastnos-
ti predstihového kompozitného indikatora
a dokaze predikovat vyvoj hospodarskeho
cyklu Slovenska av$ak pri relativne nizkej hod-
note korelaéného koeficientu.

2.3 Metodika Conference Board
Conference Board (CB) prevzalo po National
Bureau of Economic Research (NBER) funkciu
monitorovat' vyvoj americkej ekonomiky a zosta-
vovat' cyklické indikatory. Rovnako sa skima-
nim hospodarskeho cyklu zaobera aj americka
organizéacia Economic Cycle Research Institu-
te. Indikator, ktory monitoruje ekonomicky
cyklus je oznacovany ako BCI index a obsahu-
je v sebe predstihovy, subezny a oneskoreny
indikator [6]. Postup k tvorbe predstihového
kompozitného indikatora je jednoduchs$i. Su
skon$truované medzimesacné indexy Ciastko-
vych indikatorov a tie su dalej Statisticky upra-
vované. Conference Board zostavuje referen¢-
ny ¢asovy rad ako komplexny ekonomicky uka-
zovatel. Vysledny predstihovy kompozitny indi-
kator tvori desat indikatorov.

2.4 Metodika slovenskych autorov

Na Slovensku sa tvorbou CLI (Composite Lea-
ding Indicator) venuje Infostat, ktory skima
hospodarsky cyklus simultanne z dvoch hla-
disk, a to prostrednictvom klasického cyklu aj
rasticeho cyklu [16], [21]. V prispevku sa
zameriame hlavne na konstrukciu CLI, ktoru
uvadza Infostat pre rastovy cyklus, kedze je ho
vhodnejSie vyuzivat v pripade tranzitivnych
ekonomik, ktoré sa vyznacuju vy$Sim tempom
rastu [33]. Pre odstranenie trendovej zlozky je
pouzity HP filter [23], ktorého vyhodou je
hlavne jeho nenaro¢nost na vstupné data [3].
Bene$s a N’'Diaye [1] povazuju HP filter

Zdroj: vlastné vypocty autorov

za najjednoduchsi variant modernych filtrovacich
technik. HP filter je mozné pomerne jednodu-
cho aplikovat na akykolfvek ¢asovy rad [19].
Okrem toho je potrebné zadat uz len vstupny
parameter A, ktory optimalizuje vyhladzovanie
trendu [14]. Nevyhodou HP filtra je skuto¢nost,
ze jeho vysledky s na zadiatku a konci ¢aso-
vého radu vychylené. Hovorime o tzv. probléme
koncov ,end-points” [36] .Pre zmiernenie tohto
problému sa &asovy rad dopifia predikciami
[37]. Za referencny rad vyuziva Infostat bud
IPP alebo vlastny zloZeny ukazovatel, ktory je
vSak pocitany z dat az od roku 2000 [22]. Na
identifikaciu vztahu medzi indikatormi a refe-
renénym ¢asovym radom pouziva Infostat kore-
laénu analyzu, resp. krizové korelacie. Vstup
komponentov do CLI je podmieneny minimalne
pat mesacnym predstihom, pricom druha naj-
vyssia absolutna hodnota korelaéného koefici-
entu musi byt aspon 0,55. Tato podmienka bola
vyuzita v pripade, ze sa za referenény rad
povazoval IPP. Ak je za referenény rad povazo-
vany kompozitny referenény ¢asovy je podmi-
enka na urovni troch mesiacov predstihu [20].
Selekcia vybranych ¢asovych radov sa realizu-
je pomocou metddy scoringu, pricom musia
C¢asové rady splnit podmienky ekonomickej
vyznamnosti, Statistickej vyznamnosti a Statis-
tickej kvality €asovych radov [23]. Pre stanove-
nie vah pouzil Infostat kombinaciu metéd The
Principal Component Analysis (PCA) a vazeny
priemer, pri¢om vztah pre SK-CLI vyzera nasle-
dovne [23]:

CLI SK = (0,61449 * Gvery poskytnuté
domécnostiam + 0,8507 * export + 0,8579 *

* M1 + 0,806 * oCakavania zamestnanosti) /
/33,0734 (1)

Vysledny indikator vykazuje predstih 7 me-
siacov. Autori vSak vo svojich pracach neuvad-
zaju hodnoty CLI, ktoré boli dosiahnuté a tak
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nemézeme toto tvrdenie overit. Na druhej
strane Infostat uvadza vyvoj predstihového

indikatora CLI voci kompozitnému referenéné-
mu radu (vid Obr. 3).

m Vyvoj referenéného radu a predstihového indikatora (rastovy cyklus)
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Kompozitny referen¢ny casovy rad Predstihovy indikator (CLI)
Zdroj: [16]
Okrem Obr. 3 sme vypocitali aj krizové  mesiacov. Vypocty uvddzame tak pre rastovy

korelacie v ¢asoch predstihu od nula po desat’

ako aj pre klasicky cyklus v Tab. 4.

Vysledky krizovej korelacie medzi referenénym radom a CLI Infostatu

Obdobie +10 | t9 | t8 | t7 t5 | t4 | t3 | t2 | t1 t
M1 2008-M92012) 477 | 0010 | 0,192 | 0,361 | 0511 | 0,641 | 0,745 | 0,828 | 0,892 | 0,933 | 0,950
(rastovy cyklus)
M1 2008-M9 2012|451 | 0575 | 0,670 | 0,750 | 0,811 | 0,856 | 0,886 | 0,007 | 0,916 | 0,914 | 0,900
(klasicky cyklus)

V pripade rastového cyklu sme zistili, Ze
v sledovanom obdobi bola najvy$Sia hodnota
krizovej korelacie (0,95) dosiahnutd v ¢ase t. To
znamena, ze CLI sa vyvijalo subezne s refe-
ren¢nym radom. V pripade klasického cyklu
sme zaznamenali predstih dvoch mesiacov pri
hodnote korelaéného koeficientu rovnej 0,916.
Casové obdobie, z ktorych sme vypoditali kri-
zové korelacie je vsak prili§ kratke na to, aby
sme sa mohli jednoznacéne vyjadrit k predikc-
nym vlastnostiam CLI v pripade Infostatu.

2.5 Metodika ceskych autorov

Cesky $tatisticky urad (CSU) zastipeny Zden-
kou Jefabkovou v spolupraci so Slavojom Cze-
sanym z Vysokej Skoly ekonomickej v Prahe
vytvorili postup krokov pre tvorbu kompozitného

Zdroj: vlastné vypodty

indikatora pre potreby Ceskej ekonomiky. Ich
Studia je opat postavena na koncepcii rasto-
vych cyklov. Na odstranenie trendu je pouzity
filter Christiana a Fitzgeralda, pripadne HP filter
[8]. Za referenény rad pouzivaju stvrtroé¢né hod-
noty realneho HDP [9]. Czesany, Machackova
a Sedlacek tvrdia, ze IPP nie je vhodné vyuzit
hlavne z dbévodu, Ze dostatocne nesleduje
trend Ceskej ekonomiky [11]. Rovnako tvrdia,
Ze nie je mozné vytvorit vlastny referencny rad,
kedze dizka Gasovych radov ekonomickych
ukazovatelov je prikratka a nie je nemdzeme
definovat, ktoré veli¢iny kopiruju hospodarsky
cyklus a ktoré su len nahodnymi vykyvmi.
Vztah indikatorov k referenénému radu sa zis-
tuje za pomoci krizovych korel&cii, pricom sa
pohybuje o 5 obdobi dopredu a 5 obdobi dozadu.
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Ukazovatel je potom vybrany podfa hodnoty
korelaéného koeficientu a vizudlneho chovania
¢asového radu indikatora vzhfadom k referenc-
nému radu [10]. VSetky Easové rady, ktoré vstu-
puju do kompozitného predstihového indikato-
ra, maju rovnaké vahy. Pred agregovanim
¢asovych radov do kompozitného predstihové-
ho indikatora su rady upravené o ich smerodajné
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odchylky. Nasledne je indikator normalizovany
metddou Standardizacie.

2.6 cPﬁovnanie pristupov k tvorbe
Zakladné rozdiely v metodikach tvorby CLI

Eurostatu, OECD, Conference Board, Infostatu
a CSU uvadzame v Tab. 5.

Porovnanie pristupov k tvorbe CLI (Composite leading indicator)

Kritérium OECD Eurostat  |Conference Board| Infostat (o1:{1]
Hospodarsky cyklus rastovy rastovy rastovy rastovy rastovy
cyklus cyklus cyklus a klasicky cyklus
cyklus
Odstranenie trendu Hodrick- Christiano- Metéda Hodrick- Christiano-
Prescott (HP) Fitzgerald Phase-Average- | Prescott (HP) | Fitzgerald (CF)
filter filter Trend (PAT) filter filter, HP filter
Referencny rad Index Stvrtroéné Komplexny Index Stvrtrodné
priemyselnej HDP v stalych ukazovatel™ priemyselnej HDP v stalych
produkcie cenach produkcie, cenach
komplexny
ukazovatel
Vztah medzi referenénym Krizova Metéda Metdda Krizova Krizova
radom a indikatormi korelacia nevyuziva nevyuziva korelacia korelacia
stanovenie stanovenie
vztahu vztahu
Druh dat Kvalitativne Kvalitativne Kvantitativne Kvalitativne Kvalitativne
a kvantitativne | a kvantitativne a kvantitativne | a kvantitativne
Stanovenie vah Rovnaké vahy | Rovnaké vahy Metéda The Principal Rovnaké
pre obe skupiny nevyuziva Component vahy
indikatorov stanovenie vah | Analysis (PCA)
a vazeny priemer
Zlozenie CLI v krajinach Rozne zloZenie Rovnaké Rozne zlozky CLI iba pre CLI iba pre
CLI zloZenie CLI CLI podla Slovensko Cesko
krajiny

Pozn.: *Komplexny ukazovatel je tvoreny viacerymi ¢asovymi radmi, ktoré pri zvolenom spdsobe stanovenia vah
predstavuju referenény rad reprezentujici hospodarsky cyklus danej krajiny.

3. Tvorba CLI pre slovensku
ekonomiku

3.1 Vyber referencného radu pre
slovensku ekonomiku

Z hladiska tedrie je pre vyber referenéného

radu Slovenska vhodnejsie HDP v stalych cenéach,

ukazovatel ekonomickej aktivity a reprezentuje

vyvoj hospodarskeho cyklu lepSie hlavne

Zdroj: [35]

v ekonomikéach, ktoré v nedavnej minulosti pre-
$li transformaciou [2], [18]. V sU¢asnosti vyuZi-
va HDP Eurostat a od marca 2012 aj OECD,
ktory ho prepocitava na mesacné asové rady.
IPP je podfa Infostatu vhodnou alternativou
referencného radu hlavne vdaka mesacnej
periodicite dat [22], avéak CSU s tymto tvrde-
nim nesuhlasi. Z dévodu sme si vztah indexu
priemyselnej produkcie a HDP overili prostred-
nictvom krizovych korelacii v Tab. 6.
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Tab. 6: Vysledky krizovej korelacie medzi cyklickymi zlozkami indexu priemyselnej
B0 produkcie a HDP
Obdobie t-5 t4 -3 t-2 t t+1 t+2 43 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 0.64 0,63 0,44 0,18 -0,04 | -0,18
Q1 2005-Q4 2011| -0,35 | -0,23 0,01 0,33 081 0,78 0,52 0,21 -0,06 | -0,24

Vysledky krizovych korelacii sa menia
v zavislosti od sledovaného obdobia. V najdlh-
Som ¢asovom obdobi rokov 1997-2011 mé& IPP
vlastnosti zodpovedajlice predstihovému indi-
katoru, avSak v kratSom c¢asovom obdobi
2000-2011 sa uz javi ako subezny indikator.
V obdobi rokov 2005-2011 vykazuje eSte vacsi
stbeh s vyvojom HDP (o ¢om sveddi vysoka
hodnota krizovej koreldcie v ¢ase t). Druha naj-
vysSia hodnota krizovej korelacie indikuje, ze
sice ide o subezny indikator avSak so sklonom
k oneskoreniu za HDP. Z hladiska velkosti hod-
noty korelaéného koeficientu v ¢ase t, ktora je
pomerne nizka, IPP skuto€ne nedostatocne
kopiruje trend HDP, o potvrdzuje nazor CSU.
Index priemyselnej teda nie je vhodnou alterna-
tivou k HDP pri sledovani slovenského hospo-
déarskeho cyklu. Tretou moznostou vyberu refe-
renéného radu je tvorba vlastného kompozitné-
ho indikatora, kedze ekonomicky cyklus je pre-
dovsetkym o stbeznom pohybe niekolkych veli-
¢in, nie len o jednej [17]. V pripade slovenskej
ekonomiky sa tento nazor uplatfiuje v Stadiach
Infostatu. Ako sme uz spominali CSU s tymto
tvrdenim nesuhlasi. Z hiadiska rovnakého ¢asu
vzniku Slovenska a Ceska by mal tento nazor
platit aj pre slovensku ekonomiky, kedze ¢asové
rady ekonomickych ukazovatelov maju rovnaku
dizku. Porovnanim argumentov pre a proti vybe-
ru réznych moznosti referenéného radu sme
zhodnotili, ze v pripade Slovenska je najvhod-
nejSie pouzit’ za referenény rad cyklickl zlozku
Stvrtrocného HDP v stalych cenach roku 2005.

3.2 Cyklické indikatory Slovenska

V pripade Slovenska sme zvolili 112 indikato-
rov z roznych ekonomickych oblasti akymi su
priemysel, stavebnictvo, obchod, sluzby, trh prace,
Statny rozpocet, platobna bilancie, zahraniény
obchod, ceny obchodnikov a spotrebitelov,

Zdroj: vlastné vypocty

penazné agregaty, ¢i akciové indexy. Okrem
kvantitativnych dat sme sledovali aj kvalitativne
data. Zdrojom dat boli idaje OECD, Eurostatu,
Slovenského statistického Uradu a slovenskej
centralnej banky. Z ¢asového hladiska i$lo vo
vacsine pripadov o cCasové rady od Qf
1995-Q4 2011, resp. od obdobia, kedy bol
dany ukazovatel zverejneny v niektorej z verej-
ne dostupnych databazach. Najneskor vSak ide
o Casové rady od Q1 2003—-Q4 2011. Kazdy
Casovy rad sme sezdénne odcistili za pomoci
sezonnych indexov a trend sme odstranili
prostrednictvom HP filtra, ¢im sme ziskali cyk-
licki zlozku. Pre ziskanie vztahu indikatora
k referenénému ¢asovému radu sme pouzili kri-
zové korelacie (Pearsonov korelaény koefici-
ent) s posunom o 5 obdobi vpred aj vzad. V pri-
pade potreby sme vybrané ¢asové rady logarit-
movali. Z celkovej mnoziny dat bolo mozné
vyclenit tri skupiny cyklickych indikatorov, pricom
vSetky indikatory museli dosiahnut druhu naj-
vys$Siu absolutnu hodnotu korelaéného koefici-
entu aspon 0,55. Okrem toho boli stanovené
podmienky pre subezné indikatory (najvys$sia
absolutna hodnota korelaéného koeficientu dosi-
ahnuta v ¢ase t), oneskorené indikatory (najvys-
Sia absolutna hodnota korelaéného koeficientu
je dosiahnuta na niektorej z pozicii doprava od
Casu t) a pre predstihové indikatory (najvyssia
absolutna hodnota korelaéného koeficientu sa
nachadza dofava od €asu t). Podla zvolenych
podmienok sme vyselektovali 10 subeznych, 17
oneskorenych a 11 predstihovych indikatorov.

3.3 Konstrukcia CLI pre slovensk
ekonomiku

Jedenast predstihovych indikatorov predstavuje

pomerne velky pocet na tvorbu kompozitného

indikatora a tak sme pristupili k selekcii za

pomoci metddy scoringu (vid. Tab. 7).
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Kritéria stanovenia skére pre predstihové indikatory ceskej ekonomiky

Ekonomicka vyznamnost’ (10 b)

Statisticka vyznamnost’ (30 b)

Statisticka kvalita (10b)

Ekonomicka interpretécia | 10b | Koeficient korelacie 15b | Casové dostupnost 5b

vo vztahuk hospodarskemu

cyklu Podet Stvrtrokov predstihu | 15b | Aktualizicia 5b
Zdroj: [35]

Podfa stanovenych kritérii sme vytvorili
podskupiny tych predstihovych indikatorov,
ktoré boli vhodné pre zaradenie do CLI: tvorba
hrubého fixného kapitalu, export tovarov a slu-
Zieb, produkcia v priemysle, obrat v priemysle
(medziprodukt a kapitalové vyrobky — celkovy
trh), indikator spotrebitefskej dévery a trhova
kapitalizacia. Nasledne sme zvolili dva spoésoby
stanovenia vah. Prvym spdsob vychadza zo
stanovenia rovnakych vah pre vSetky predsti-
hové indikatory (tak ako to robi OECD). Druhy
sposob stanovenie vah vychadza z absolitnej
hodnoty korelaéného koeficientu (predstihové-
mu indikatoru s vé&¢Sou absolitnou hodnotou
korelaéného koeficientu je pridelena aj primera-
ne velkd vaha v CLI v zavislosti od absolitnych

Varianty zlozenia CLI pre Slovensko

hodn6t korelaénych koeficientov ostatnych zlo-
Ziek CLI) [35].

Ako prvé sme vytvorili CLI pri rovnakych
vahach predstihovych indikatorov. Do prvého
variantu CLI sme zaradili vSetkych Sest predsti-
hovych indikatorov, ku ktorym sme dospeli meté-
dou scoringu. Aby v8ak data boli porovnatelné,
vykonali sme ich normalizaciu za pomoci $tan-
dardizacie. Nasledne sme vypocitali krizove
korelacie novovytvoreného ¢asového radu CLI
pri rovnakych vahach s referenénym ¢asovym
radom. Z pévodného zloZenia CLI sme nasledne
odstranili jeden cyklicky indikator s najmenSou
absolutnou hodnotou korelaéného koeficientu
a opat vypocitali krizové korelacie. Nasledujuca
Tab. 8 uvadza zlozenie r6znych moznosti CLI.

CLI Predstihové indikatory
CLI 1/CLI A Tvorba hrubého fixného kapitalu, mil. eur,
Export tovarov a sluzieb, mil. eur,
Produkcia v priemysle 2005=100,
Obrat v priemysle (medziprodukt a kapitalové vyrobky), celkovy trh, 2005=100,
Indikator spotrebitelskej dovery,
Trhova kapitalizacia, mil. eur.
CLI 2/CLI B CLI 1 — Trhova kapitalizacia, mil. eur
CLI 3/CLI C CLI 2 — Indikator spotrebitelskej dovery
CLI 4/CLI D CLI 3 — Produkcia v priemysle 2005=100

Pozn.: Cislicami oznaéujeme CLI pri rovnakych vahach, pismenami CLI pri réznych vahach.

Postupnym odstranenim najmenej vyhovuj-
uceho predstihového indikatora sme vytvorili
Styri varianty CLI, pri€om CLI 1/CLI A pozosta-
valo zo Siestich indikatorov a CLI 4/CLI
D z troch indikatorov s najvyssimi hodnotami

Zdroj: vlastné spracovanie autormi

korelaénych koeficientov v ¢ase predstihu.
Vztah kazdého takto vytvoreného CLI k refe-
renénému radu sme opét’ skimal pomocou kri-
zovych korelacii. V pripade rovnakych vah sme
dospeli k vysledkom v Tab. 9.
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Vysledky krizovych korelacii pre rézne varianty CLI Slovenska pri rovhakych
Tab. 9: .

vahach
CLI t-5 t-4 t-3 t-2 t-1 t t+1 t+2 t+3 t+4 t45
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
CLl 4 0,235 | 0,364 | 0,541 | 0,688 | 0,764 | 0,702 | 0,510 | 0,248 | -0,032 | -0,286 | -0,461

Vsetky varianty CLI s rovnakymi vahami
predstihovali vyvoj referenéného radu o jeden
Stvrtrok. V pripade Slovenska vykazoval najlep-
Sie vysledky CLI 1, ktory obsahoval vSetky zvo-
lené predstihové indikatory. Vztah pre vypocet
CLI Slovenska je nasledovny.

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

Tab. 10:

Zdroj: vlastné vypodty

a sluzieb + 1/6 * produkcia v priemysle + 1/6 *
*obrat v priemysle + 1/6 * indikator spotrebitelskej
dévery + 1/6 * trhova kapitalizacia )

Pri rbznych védhach sme analyzovali rovna-
ké zloZenie CLI, pricom najpresnejSie predsti-
huje vyvoj referen¢ného radu CLI A, ktoré zlo-
zenim zodpoveda CLI 1 s predstihom jedného
Stvrtroku. Vysledky pri réznych véhach vidime
v Tab. 10.

Vysledky krizovych korelacii pre rézne varianty CLI Slovenska pri roznych

vahach
CLI t-5 t-4 -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
CLIC 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

Vztah pre vypocet CLI Slovenska v pripade
r6znych véah je nasledujuci:

CLI Slovenska (r6zne vahy) = 0,17368 *
* tvorba hrubého fixného kapitalu + 0,17866 *
* export tovarov a sluzieb + 0,16873 * produkcia
v priemysle + 0,17369 * obrat v priemysle +
+ 0,15385 * indikator spotrebitelskej dovery +
+ 0,15136 * trhova kapitalizacia (3)

CLI pri rovnakych a réznych vahach vyka-
zovalo priblizne rovnaké hodnoty korelacnych
koeficientov. Na Obr. 4 vidime vyvoj CLI 1 a CLI
A spolu s vyvojom referenéného radu. Je zrej-
mé, ze CLI sa vyvija v istom predstihu pred
vyvojom referenéného radu, aj ked dava aj
falosné signaly o zmene ekonomickej situacie
v buducnosti. Jednoznaéné signaly vsak CLI 1
a CLI A davali pred prichodom ekonomickej
recesie, kedy jasne predikovali pokles ekono-

Zdroj: vlastné vypoéty autorov

mickej aktivity a ndsledné oZivenie v roku 2010.
Pozoruhodné je, ze CLI pri rovnakych aj réz-
nych vahach sa vyvijali takmer identicky, a teda
nie je rozhodujlce, ktory z uvedenych sposo-
bov stanovenia vah si vyberieme.

Podla nasej analyzy sme vytvorili CLI pre
Slovensko, ktoré dokéze pri korelatnom koefi-
ciente 0,82 predikovat vyvoj hospodarskeho
cyklu o jeden Stvrtrok tak v pripade rovnakych
ako aj réznych vah. Okrem konstrukcie nasho
CLI je délezité aj porovnanie kvality a presnos-
ti tohto kompozitného indikatora s CLI, ktoré
vytvaraju OECD, Eurostat a Infostat. Kvalitu
hodnotime podfa velkosti predstihu (poctu
mesiacov alebo Stvrtrokov, kedy CLI predstihu-
je vyvoj referenéného radu), presnost podfa
hodnoty korelaéného koeficientu v ¢ase pred-
stihu. Porovnavat budeme vysledky aj podia
réznej dizky &asovych radov, z ktorych budi
korelacie pocitané, kedze sme uz ukazali, ze
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m Vyvoj referenéného radu a CLI pri rovnakych (CLI 1) a réznych vahach (CLI A)

------- cyklickd zlozka HDP Slovenska, s.c. 2005
CLIA

dizka sledovanych &asovych radov méa vplyv na
kone¢né hodnoty korelaénych koeficientov

Zdroj: vlastné spracovanie

a niekedy aj na velkost’ dosiahnutého predstihu.
Vysledky krizovych koreldcii st uvedené v Tab. 11.

Tab. 11: Vysledky krizovych korelacii pre referenény rad a CLI podfa organizacie

pre Slovensko

Organizacia Mesacné data Kvartalne data
Hodnota Predstih Hodnota Predstih
korelaéného korelaéného
koeficientu koeficientu
OECD (1995-2011) 0,532 0 mesiacov - -
OECD (2005-2011) 0,718 0 mesiacov - -
OECD (2000-2011) 0,641 0 Stvrtrokov
Eurostat (2001-2011) 0,672 1 Stvrtrok
Eurostat (2005-2011) 0,671 1 Stvrtrok
Infostat* 7 mesiacov - -
Infostat™ — rastovy cyklus (2008-2012) 0,950 0 mesiacov - -
Infostat™ — klasicky cyklus (2008-2012) 0,916 2 mesiace - -
0,821 1 Stvrtrok
Viastny prepodet (2003-2011) — rovnaké véhy Srtro
0,726 2 Stvrtroky
0,818 1 Stvrtrok
Vlastny prepocet (2005-2011) — rovnaké vahy VS Vo
0,719 2 Stvrtroky

* referenénym radom je index priemyselnej produkcie,
** referenénym radom je kompozitny indikator Infostatu.

Porovnanim r6znych pristupov k tvorbe CLI
a vypoctom krizovych korelacii sme dospeli
k zaveru, Zze nami vytvorené CLI dokédze najp-
resnejSie predstihovat vyvoj slovenského

Zdroj: vlastné spracovanie na zaklade vypoctov autorov

hospodarskeho cyklu, ¢o potvrdzuje najvyssia
hodnota korelaéného koeficientu v ¢ase pred-
stihu. Z hladiska vefkosti predstihu by mal na
tom byt lepSie len CLI Infostatu (referenénym

—
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radom je IPP) , ktory predikuje vyvoj referenc-
ného radu o sedem mesiacov. CLI OECD
nedokaze predikovat vyvoj hospodarskeho
cyklu vébec a sprava sa ako subezny indikator
pri mesacnych aj Stvrtro¢nych datach. CLI
Eurostatu dokaze predikovat’ vyvoj slovenské-
ho hospodarskeho cyklu o jeden Stvrtrok avSak
mala hodnota korelaéného koeficientu v ¢ase
predstihu poukazuje na moznost velkého poctu
falosnych signalov.

Zaver

V nasom prispevku sme sa zamerali na konst-
rukciu vlastného predstihového kompozitného
indikatora (CLI), ktory umoziuje kratkodobu
predikciu vyvoja hospodarskeho cyklu Sloven-
ska. Okrem samotného vytvorenia vztahu pre
vypoc€et CLI sme porovnavali jeho kvalitu
(velkost’ predstihu) a presnost (hodnota kore-
laéného koeficientu v ¢ase predstihu) s dostup-
nymi kompozitnymi predstihovymi indikatormi,
ktoré je pre Slovensko mozné vypocitat podfa
metodiky OECD, Eurostatu a Infostatu.
Za pomoci krizovych korelacii sme dospeli
k zaveru, ze nami vytvoreny CLI vykazuje lep-
Sie vlastnosti tak v kvalite, ako aj presnosti pre-
dikcie v porovnani s CLI OECD a CLI Eurosta-
tu. V pripade Infostatu nevieme prijat jedno-
znacné stanovisko, ktory z CLI je na predikciu
slovenského hospodarskeho cyklu vhodnejsi.
Vzhlfadom k tomu, Ze CLI nema schopnost
presne predikovat' vyvoj hospodarskeho cyklu
a poskytuje len hrubé odhady ekonomického
vyvoja do buducna odpori¢ame na jeho sledo-
vanie kombindciu nami vytvorené CLI, CLI
Eurostatu a Infostatu. Spolu totiz mézu podat
presnejsiu informaciu o budicom vyvoji hospo-
darskeho cyklu ako je to pripade kazdého indi-
katora samostatne.
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COMPOSITE LEADING INDICATOR OF SLOVAK BUSINESS CYCLE

Andrea Tkacova, Anna Banociova

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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ENVIRONMENTAL TAX REFORM SCENARIOS

ANALYSIS

Eva Fuchsova

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 CO, 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 Séasny 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
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effects. CGE, EBME 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

Scenarios Comparison

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.

EEA Etkins

Séasny, Pisa, Pollitt

BH: baseline scenario, high oil price,
reference scenario for comparison

Baseline scenario: based on the
“PRIMES” forecast (updated 2008)

S1: based on second phase of ETR
in the Czech Republic, taxation

of stationary sources, gradually
increasing of rates

S1H: high energy price, revenue
recycling, GHG 2020 target

LS1: unilateral GHG 2020 target,
tax on material input, revenue recycling

S2: carbon taxation of emissions from
stationary sources

S2H: high energy price, revenue
recycling, GHG 2020 target, 10 %
of revenues on eco-innovation

HS1: high energy price, unilateral
GHG 2020 target, tax on material
input, revenue recycling

S3: carbon taxation of emissions from
stationary sources and transport

S2HE: high energy price, revenue
recycling, GHG 2020 target, 10 %
of revenues on eco-innovation,
increase of EU trade shares in

H2S: higher emissions cuts than in
unilateral GHG 2020 targets, the

rest of the world takes action as well,
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 S¢asny [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 Scasny et al.
paper is analyzing the environmental taxation
with the EBME 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
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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 EBME 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.

EU-27 Selected Macroeconomic Results in 2020 According to a Baseline

GDP Employment Cco,
LSH +0.6 % +2.2 % -15.6 %
HSA +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 %

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

= CO,

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 CO, 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 CO, 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

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

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

Ekins assumes the highest CO, 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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Tab. 3: Selected Macroeconomic Results for the Czech Republic in 2020 according
""" {0 a Baseline
GDP Employment co,
LSH +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 S¢asny [14]

the baseline; the overall reduction in 2020 to
reach the demanded level of 15 %. The CO,
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/, 500g: 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 CO, 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/tcq, 505 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
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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
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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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Selected Macroeconomic Results for the Reference Groups According to

a Baseline
CO, 2010| CO, 2020/CO, 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 % 09% | 045% 6.6 % 4.2 % 0.5 %
Slovakia 68% | -141% | -135% | 3.3 % 27% | 08% | 136% | 27% | -0.14 %
Poland 93 % 222 % | -16 % 43 % 23 % 0.4 % 9.7 % 2.3 % 0.2 %
Hungary 74 % 73% | 6.5 % 1.6 % -0.2 % 1% 105% | -1.6% | -0.04 %
Latvia 48 % 01% | -185% | 44 % 0% 0.8 % 162 % | -1.3% 12 %
Lithuania 45 % 07% | -17% 59 % 1.0 % 0.5 % 132% | -21% -15%
Estonia 53 % -8 % -18 % 8.3 % 1.1 % -1.8 % 102% | +3.6 % | +0.1 %
Malta 158 % 13% | 75 % 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

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.

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

3. A Comparison of the CR with
Other Reference Groups

The reference groups were put together

according to the following criteria. Firstly, the

Source: own elaboration, based on data from Eurostat

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 CO,

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
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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 S¢asny 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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ENVIRONMENTAL TAX REFORM SCENARIOS ANALYSIS

Eva Fuchsova

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 CO, 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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ENVIRONMENTAL STRATEGY:

A TYPOLOGY OF COMPANIES BASED
ON MANAGERIAL PERCEPTIONS

OF CUSTOMERS’ ENVIRONMENTAL
ACTIVENESS AND DETERRENTS

Vesna Zabkar, Tomaz Cater, Domen Bajde, Barbara Cater

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
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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-a-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

and Deterrents

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.

Rotated Factor Matrix for Perceived Customers’ Environmental Activeness

Factor
Perceived customers’ environmental activeness and deterrents Mean » >
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
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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

Activeness and Deterrents

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:

m  Fco-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.

m  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.

Results of the Cluster Analysis for Perceived Customers’ Environmental

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 (-).

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

Source: authors

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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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 4179 | 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.

One-Way ANOVA for Marketing Environmental Strategies

Source: authors

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 2979 | 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.

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.

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

Source: authors

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.

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 2.59% | 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 259 | 1.035 F=2189, p=0.11
were worthwhile. Eco-disbelievers | 2.560 | 0.919

Eco-believers 2910 | 0.942

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

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

Source: Authors.

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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ENVIRONMENTAL STRATEGY: A TYPOLOGY OF COMPANIES BASED ON
MANAGERIAL PERCEPTIONS OF CUSTOMERS’ ENVIRONMENTAL
ACTIVENESS AND DETERRENTS

Vesna Zabkar, Tomaz Cater, Domen Bajde, Barbara Cater

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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PRINCIPLES OF CREATING A COST-CUTTING
STRATEGY AT AN ENTERPRISE BY MEANS
OF THE LEAN PRODUCTION CONCEPT

Ivan Jac, Josef Sedlar, Andrey Alexandrovich Zaytsev,

Alexander Vladimirovich Zaytsev

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- Cuttlngi Strategy durln?
Transition of an Enterprise to
Innovative Managerial Technlques

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 J&€ and Sedlar in [5], in which ,the
following economic benefits are expected:
= | ead Time reduction by 50 %.
= |ncrease 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
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m The Structure of Forming the Cost-Cutting Strategy at the Enterprise by Means

of the Lean Production Concept

STRATEGY

GENERAL COMPETITIVE

OF THE ENTERPRISE

1l

FUNCTIONAL STRATEGIES OF THE ENTERPRISE

MARKETING INVESTMENT
STRATEGY STRATEGY

PRODUCTION FINANCIAL
STRATEGY STRATEGY

MANAGING HUMAN MANAGING

STRATEGY FOR STRATEGY FOR STRATEGY FOR

RESOURCES INTELLECTUAL CAPITAL INNOVATIONS

MANAGING

1l

CHOOSING FUNCTIONAL STRATEGIES OF THE ENTERPRISE

PRODUCTION STRATEGY FOR FINANCIAL
STRATEGY MANAGING STRATEGY
INNOVATIONS

JL

EXTRACTING BASIC ELEMENTS FROM THE FUNCTIONAL STRATEGIES OF THE ENTERPRISE

RENEWAL AND IMPLEMENTATION MANAGING
MODERNIZATION OF OF THE LEAN CURRENT COSTS
TECHNOLOGICAL PRODUCTION AND INVESTMENT
EQUIPMENT CONCEPT EXPENDITURES

4L 1l

1l

USING THE BASIC ELEMENTS OF THE FUNCTIONAL STRATEGIES TO FORM
THE FOCUS STRATEGY

1l

THE PRODUCTION COSTS-CUTTING
STRATEGY OF THE ENTERPRISE

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.

Source: own

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
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m “Value Adding Is As Big As a Stone in the Plum”, Taiichi Ohno

Waste

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;

Source: own

= “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

Dynamics of Performance Indicators of Hartmann - Rico, a.s. (Brno, the Czech
Republic). From 2008 — Implementation of the Lean Production Concept

Success story - Lean in the Product
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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.

m Local Application of Lean Techniques within the Company

5 5

A

s
RIT
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[]

TR T
RRDERRN
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Kan

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

Source: own

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

EM 2013, XVI, 3
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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.

Value-Creating Elements of the Functional Strategy of an Enterprise are
Connected along the Process Chain

SUPPLIER

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

Source: own

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

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)
(Clo) (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.

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

1430 000 posyear komm
470,000 pes/acsingle drape

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

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

Source: own

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

m 2013, XVI, 3
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Future Activities

FSD

1.450.000 posiyese Moren
470000 posfyearizingle drape
869, 2

o WS-
hite areafor laminating 7
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Note: Not intended to be read; to be viewed as the flow of material and information.

Source: own

The Imperative of VSM: Enhace Flow by Eliminating — Combining — Cutting of

Waste
= @
E =] £ [-2) > = o= ] =
Process Step ] o £ =} £ S £ == e
c =3 [=] =3 [ © = - =
= = o L o > o £ = @ =G
g = £ = £ 2 || SE S g
3 a = fra = < || & = E 2l
Current CTin
1 1 0 3 0 9 6 6 26 4.8 days
Map sec.
Fulure CTin - 1 | eliminated 0 eliminated | eliminated 9 6 6 22 1.14 days
Map sec.

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

Source: own

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-Cuttinﬁ1
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
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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;

= dentification 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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PRINCIPLES OF CREATING A COST-CUTTING STRATEGY AT AN
ENTERPRISE BY MEANS OF THE LEAN PRODUCTION CONCEPT

lvan Jaé, Josef Sedlar, Andrey Alexandrovich Zaytsev,
Alexander Viadimirovich 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: 032, 23, D24.
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SUSTAINABILITY STRATEGY OF
NON-GOVERNMENT ORGANISATIONS IN

SLOVAKIA

Maria Svidronova

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
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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

Sample Size

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):

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 %

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).

Source: own research

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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Number of Participating Experts in Both Rounds

. Non-governmental N
TOTAL Public sphere sphere Scientific sphere Other
Round 1 22 27 % 36 % 23 % 3 14 %
Round 2 15 27 % 33 % 33 % 7%
Source: own research
Expertise of Participating Experts
. Non-governmental o
Criteria of expertise TOTAL Public sphere sphere Scientific sphere
Round 1 | Round 2 |Round 1 [Round 2 | Round 1 | Round 2 |Round 1 | Round 2
Years of experience 45 4.6 55 5.5 5.2 55 4.4 3.9
Number of expert publications 6 7.2 4 6.6 7 8.6 9 7.7

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

Source: own research

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 vyear, 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.
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m Sustainability Index for Slovakia in 2011

Legal environment
Organizational capacity
Financial viability
Service provision
Infrastructure
Publicimage

3.4
25
23
24

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

Source: USAID

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
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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:

m Tools Used to Build a Positive Public Image

annual report

press release

promotion of the activities, involvement of
the comunity

code of ethics
favourable response in the media

positive response in the public

59,34%

0,00%

79,12%

55,49%

43,96%

70,88%

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

Source: own research

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

EM 03 13 zlom(4) 3.9.2013 10:15 Stréanka 9$

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.

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 34 2 2.8 1
organisational capacity 3 2 3 2 2 1
financial viability 34 2 34 2 3.2 2
service provision 2.5 1 3.6 2 2,9 1
infrastructure 2.3 1 3.2 2 . .
public image 24
TOTAL 27 1 34 2 27 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,

m  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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m Precondition of Sustainability of NGO

*publicrelations -diversification of )
*publicimage financial sources
transparency and ~fundraising
credibilit i
e marketing financial *self-financing
strategy strategy
J
Sustainability
of NGO
~
*management personal product +portfolio of products and
profesionalization strategy strategy zervices P
+education . +quality of products and
+volunteersinvolvement services
v

Source: own research

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
g provided, networking
(9}
£ | 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

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,
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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.

= |dentifying 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,
0.z

Field of activity — extension of services,
creation of a program / project.

Incomes from promotion events are used
to fund education, leadership programs and
workshops.

Qutdoor institute

Field of activity — extension of services,
creation of a program / project.

Renting and providing attractions such as
wall climbing. Organizing wall climbing
technique courses.

0OZ 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.
Siet' 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,
creation of a program / project.

Selling products (gifts) and services
(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.
Magrata 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.
Cesky zapad 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.

m 2013, XVI, 3



EM 03_13_zlom(4) 3.9.2013 10:15 Stréanka 9$

Organisation

Business Administration and Management

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,
creation of a program / project.

Organizing courses of sign language,
providing interpreters services, organizing
workshops.

Lepsi svet n. o.

Field of activity — extension of services,
creation of a program / project.

Organizing workshops (ceramics, painting,
arranging), cafes and galleries. Sale of
paintings and other products of the
workshops. Providing advertising agency
services, rental of premises, publishing

a magazine.

0. z. Pomoc ohrozenym
detom

Cooperation with companies, networking.

Cooperation with Nadécia pre deti
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).

Nadacia Pontis
(foundation)

Field of activity — extension of services,
creation of a program / project.

Organizing conferences, forums and
seminars (mainly focused on philanthropy,
donations, responsible entrepreneurship).

0. z. Archimera

Field of activity — extension of services,
creation of a program / project.

Organizing exhibitions and competitions.

Source: own research
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SUSTAINABILITY STRATEGY OF NON-GOVERNMENT ORGANISATIONS
IN SLOVAKIA

Maria Svidronova

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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VALIDACIA PREDIKCNYCH BANKROTOVYCH
MODELOV V PODMIENKACH SR

Radoslav Delina, Miroslava Packova

Uvod

Problém sucasnej finanénej krizy, ktora vedie
k bankrotu mnohych firiem vyvolava otazku, ¢i
sa daju bankroty vopred predvidat. Problemati-
ka finanéného zdravia, resp. finanénych problé-
mov podnikov sa stala predmetom mnohych
Studii uz od zaciatku 19. storoCia. VéacSina
vyskumov v tejto oblasti méze byt ¢asovo roz-
delena do dvoch Casti: pred a po roku 1966.
Pred rokom 1966 dominovali statické jednope-
riddové modely, ktoré sa snazia najst’ unikatne
vlastnosti, ktoré odliSuju podniky vo finanénej
tiesni od prosperujlcich podnikov. Ked v roku
1968 Altman vo svojej Studii vytvoril model
zalozeny na viacrozmernej diskriminacnej ana-
lyze, zalal novu etapu vyvoja predikénych
bankrotovych modelov zalozenych na viacroz-
mernej diskriminaénej metdde, ktorl nasledo-
vali tzv. nové metddy eliminujice nedostatky
spominanej metddy.

Clanok podava prehlad $tudii v danej oblas-
ti a validuje vybrané modely na vzorke sloven-
skych firiem pristupom vyuzivanym v metodike
data miningu pre hodnotenie predikénej sily
vybranych modelov. Zaroven prezentuje novy
bankrotovy predikény model vytvoreny pomo-
cou regresnej analyzy, ktory by zohladfoval
Specifika slovenskej ekonomiky a dosiahol tak
lepsie vysledky pri aplikovani uvedenej metodi-
ky validacie ako tri vybrané modely: Altmanov
model, Index Bonity, Index INO5.

1. Prehlad svetovych stadii
bankrotovych modelov

Pri skimani su¢asného stavu poznania sme
analyzovali vyvoj tvorby a validacie bankroto-
vych modelov vo svetovych stadiach v dvoch
charakteristickych obdobiach. Prvé obdobie do
roku 1966 bolo Specifické svojou statickostou
a jednoduchostou pri identifikacii unikatnych
vlastnosti podnikov vo finanénych problémoch.

Druh& etapa uz zahffia viaceré ukazovatele
a rozne inovativne metodiky pre viackriteridlne
hodnotenie.

Ako prvy sa tematikou predpovedania
bankrotov podnikov zaoberal Fitz Patrick, ktory
vo svojej Studii z roku 1931 porovnaval vyvoj
ukazovatelov v solventnych a nesolventnych
podnikoch. Zistil, ze ukazovatelmi, ktoré najvi-
ac vypovedaju o finanénej situécii podniku, su
pomery Vlastné imanie / Celkové zavazky
a Cisty zisk / Vlastné imanie [17]. Podfa Smitha
a Winakora (1935) je najlepSim ukazovatefom
pomer Pracovného kapitalu a Celkovych aktiv.
V nasledujucich rokoch dalSie studie uskuto¢ni-
li Mervin (1942), Chudson (1945), Jackendoff
(1962), Beaver (1966). Beaver zistil, Ze pomer
Cisty zisk / Celkové zavazky méa najvyssiu 92%
predikénd schopnost. 91% presnost dosiahol
pomer Cisty zisk / Trzby a 90% presnost’ dosi-
ahli pomery Cisty zisk / Vlastné imanie, Cash
Flow / Celkové zavazky ako aj pomer Cash
Flow k celkovym aktivam. Vo svojom navrhu
pre budice Studie Beaver nacrtol moznost, ze
pouzitie viacerych ukazovatefov m6ze mat vys-
Siu predikénu schopnost’ ako pouzitie len jed-
ného ukazovatefa, ¢im zacal novu etapu vyvoja
predikénych bankrotovych modelov [3].

Skumanie rizika financnej tiesne po roku
1966 viedlo k vyvoju novych dynamickych
modelov, ktoré by boli schopné urcit riziko
bankrotu pre kazdu firmu v kazdom okamihu.
V zaciatkoch vyvoja boli velmi popularne viac-
rozmerné diskriminaéné metddy, ktoré zahfiaju
pri predikcii vyvoja podniku viac pomerovych
finanénych ukazovatelov, ktoré predstavuju jed-
noduché charakteristiky podnikovej ¢innosti, kto-
rym sa prisudzuju vahy vyznamu, ¢im sa odstra-
fuju nedostatky predchadzajucich metdd [12].

Prvym a zaroven aj najznamejsim a v sucas-
nosti najpouzivanej§im modelom zalozenym na
tejto metdde bol Altmanov (1968) [1] 5-faktoro-
vy model, uréeny pre vyrobné podniky, ktory
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dosiahol Uspesnost predikcie bankrotu 95 %
jeden rok dopredu, 72 % dva roky dopredu
a pre tri roky dopredu 48 %. Podkladovym zdro-
jom informécii, z ktorych Altmanov model
vychadzal, boli empirické Udaje o 33 neprospe-
rujucich podnikoch za poslednych pat rokov
pred ich bankrotom a Udaje za 33 prosperuju-
cich podnikov za rovnaké Casové obdobie.
Vzorku bankrotujucich podnikov tvorili ti vyrob-
covia, ktori podali navrh na vyhlasenie konkur-
zu od roku 1946 do roku 1965. Altman skumal
22 potencialne uzito¢nych pomerovych ukazo-
vatelov, ktoré rozdelil do piatich zakladnych
kategérii: likvidita, rentabilita, zadlzenost, pla-
tobna schopnost a aktivita. Nasledne pomocou
diskriminacnej analyzy urcil vahy jednotlivych
pomerovych ukazovatelov. Za deliacu hodnotu
bola stanovena Z = 2,675, pricom podnikom
s hodnotou Z-skére mensou ako je deliaca hra-
nica hrozil bankrot. Neskér v désledku dalSieho
vyvoja navrhol zmenu deliacej hodnoty Z-skére
na 1,81. Vysledna rovnica Z-skére bola uréena
ako vazeny priemer hodn6t uvedenych ukazo-
vatelov, pricom jednotlivé vahy ur€uju délezi-
tost’ daného ukazovatefa pre odhad budiceho
vyvoja [1]:

Z =0012 A, + 0,014 A, + 0,033 A; +
+0,006 A, + 0,999 A, (1)

kde

Ay - Cisty pracovny kapitél / Celkovy majetok,

A, — Nerozdeleny zisk / Celkovy kapital,

A; — Zisk pred drokmi a zdanenim / Celkovy
kapital,

A, — Trhova hodnota vlastného kapitalu /
Cudzi kapital,

A; — Obrat (trzby) / Celkovy kapital.

V roku 1983 Altman svoj model reevidoval,
pretoze jeho pévodny model mohol byt apliko-
vany len na podniky obchodované na kapitélo-
vom trhu. Zmenil sa vypocet premennej X, ako
aj hodnoty vah jednotlivych premennych [16]:

extrémne zla  velmizla zla

| | | |

urcité
problémy |

Z = 0,717 A, + 0,847 A, + 3,107 A, +
+0,420 A, + 0,998 Ag @

Pévodny ukazovatel A, bol nahradeny pome-
rom zakladného imania a celkovych zavazkov.
Zmenila sa aj deliaca hranica z 1,81 na 1,23.

Na viacrozmernej diskrimina¢nej analyze
postavili svoje Studie aj Daniel (1968), Deakin
(1972), Blum (1974), Bilderbeek (1979), Laiti-
nen (1994), Lussier (1992) a ini, ktori vytvorili
vSeobecne aplikovatelné modely [2]. Vzhfadom
na Specifickost jednotlivych sektorov ekono-
mik, ktoré vedd k nemoznosti vytvorenia jedné-
ho univerzélneho modelu sa niektori autori
zamerali na vytvorenie modelov pouzitelfnych
len na urcité oblasti. Pre firmy Velkej Britanie je
uréeny model vytvoreny Tafflerom [18]. Pre
vyrobné a distribu¢né firmy Velkej Britanie
vytvorili model Earl a Marais (1979), model
uréeny vyluéne pre banky vytvoril Sinkey
(1975) a pod. [3].

Pre Nemecko, Svajéiarsko a Rakusko
vytvoril Beerman (1976) diskriminanu funkciu
tzv. Index bonity (B). Postup je podobny ako pri
Altmanovom modeli, av§ak na predikciu vyvoja
podniku vyuziva iné ukazovatele, ktorym boli
na zaklade Statistického pozorovania podnikov
prisudené iné vahy vyznamnosti [9].

Diskrimina¢na funkcia, kvantifikujica Index
bonity B, ma tvar:

B=15B,+008B,+ 10 B; +5 B, +
+0,3B; + 0,1 By (3)

kde:

B, = Cash flow / Cudzi kapital,

B, = Celkovy kapital / Cudzi kapital,

B; = Zisk pred zdanenim / Celkovy kapitél,
B, = Zisk pred zdanenim / Celkové vykony,
By = Zasoby / Aktiva celkom,

Bg = Celkové vykony / Celkovy kapital.

Posudenie celkovej finan¢nej situacie pod-
niku sa uskutoénuje prostrednictvom stupnice:

dobra velmi dobra extrémne

| | dobrd

T T | I
-3 -2 -1 0

| [ I
1 2 3
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Cim je B vysSie, tym je situacia v podniku
priaznivejSia a jej progndza lepSia. Porovnanim
Altmanovho modelu a Indexu bonity vidime, ze
Altmanov index viac preferuje Strukturu kapita-
lu, kym Index bonity ro¢né vysledky realizova-
né cez prijmy. Tato skuto¢nost’ kladne ovplyv-
fiuje vypovedaciu schopnost indexu bonity [10].

V podmienkach Ceskej republiky boli vytvo-
rené modely manzelmi Neumaierovymi [14],
ktori vytvorili niekolko predikénych indexov. Ako
prvy v roku 1995 bol skonstruovany index IN95.
Styri roky neskor chceli autori indexu IN95
vytvorit vazbu na tvorbu hodnoty a preto vzni-
kol index IN99. Oba pohlady, bankrotny aj
bonitny, spajili v roku 2002 do jedného indexu
INO1, pricom kazdy index bol vytvoreny na uda-
joch v dobe svojho vzniku. V stadii z roku 2005
otestovali vypovedaciu schopnost uvedenych
indexov pre priemyselné podniky za rok 2004.
Vzorka pozostavala z 1526 podnikov rozdele-
nych podla hrozby bankrotu (metodika pouziva-
na bankami) a podfa tvorby hodnoty (metodika
INFA). Vysledkom bolo, Ze Index IN95 si zlep-
Sil svoju Uspesnost zo 75 % (pri zostavovani
indexu) na 80 %, Index IN99 klesol so svojou
Uspesnostou pod 50 % a Index INO1 mierne
znizil svoju Uspesnost zo 76 % na 74 %. Vzhla-
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dom na uvedené vysledky bol skonstruovany
Index INO5. Tento index je vytvoreny ako zatial
posledny a je aktualizaciou indexu INO1 na
Udajoch podnikov z roku 2004 [14]. Vyber
a vahy ukazovatelov boli stanovené diskrimi-
nacnou analyzou. Index bol vytvoreny a testo-
vany na udajoch prevazne stredne velkych
a velkych priemyselnych podnikoch, preto pre
takého podniky budd mat’ vysledky indexu naj-
lepsiu vypovedaciu schopnost’ [4].

Rovnica indexov INO1 a INO5 m4 tvar [12]:

IN 05 = 0,13 IN', + 0,04 IN', + 3,97 IN; +
+0,21 IN', + 0,09 IN'g (4)

kde

IN'; = Celkovy kapital / Cudzi kapital,

IN', = Zisk pred zdanenim a Grokmi /Nakladové
uroky,

IN'y = Zisk pred zdanenim a urokmi /Celkovy
kapital,

IN', = Vynosy celkom / Celkovy kapitél,

IN'; = Obezny majetok / Kratkodobé zavazky.

Oproti indexu INO1 nedoslo k vyraznym zme-
nam, no posunuli sa hranice pre klasifikaciu
podniku:

Hranice klasifikacie podla indexov INO1 a IN0O5

IN 01 >1,77 INO5> 1,6 podnik tvori hodnotu
0,75 <IN 01 < 1,77 09<INO5<1,6 $eda zbéna
IN 01 <0,75 IN05<0,9 podnik smeruje k bankrotu

Vacésina studii preukazala, ze zékladné
predpoklady MDA (nezavislé premenné zahr-
nuté do modelu zo Statistického hladiska zod-
povedaju normalnemu rozdeleniu pravdepo-
dobnosti; skupiny matice rozptylu alebo matice
zavislosti su medzi skupinami upadajicich
alebo prosperujucich podnikov nahodné) su
porusované. S ohfadom na tieto problémy vzni-
kali postupom ¢asu ,nové metddy“ zahriujuce
logitovd analyzu, &i neutrénové siete. Najzna-
mejSim autorom logitovych bankrotovych
modelov je Ohlson (1980), ktory vytvoril svoj
model na vzorke 105 bankrotujucich a 2058
prosperujucich podnikov obchodovanych na
US burze najmenej tri roky a zhromazdenych
databazou Compustat v rozpati rokov 1970-1976.

Zdroj: [12]

Analyza bola zalozend na 9 ukazovateloch,
ktorych vyber v8ak nebol teoreticky podlozeny.
Ohlsonov logitovy model identifikoval bankrot
s 96% presnostou jeden a dva roky dopredu
[13]. Zavgren (1985) vytvoril 7-faktorovy logito-
vy model ureny pre vyrobné podniky, ktory
dosiahol presnost predikcie bankrotu 69 % pre
jeden az pat rokov dopredu. Wang (2004)
vytvoril logitovy model uréeny len pre interneto-
vé spolo¢nosti. DalSie $tudie uskutoénili Wert-
heim a Lynn (1993), Ward (1994), Platt
a Pedersen (1994), Lizal (2002), Becchetti&
Sierra (2003) a ini [2], [3].

NajnovSou pouzivanou metddou je metéda
neurénovych sieti, na ktorej postavili svoje
modely Dwyer (1992) s presnostou predikcie
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bankrotu 89 % jeden a 73 % dva roky dopredu,
Guan (1993) s presnostou 96 % rok a 100 %
dva az $tyri roky dopredu. Dalsie $tudie boli
prevedené autormi Agarwal (1993), Raghupat-
hi Schkade a Raju (1993), Dudorfer (1995)
a dalsi [3].

Cybinski (2003) vSak poukazuje na to, ze
v poslednych desatroéiach nebola vytvorena
ziadna nova metodika. Vac¢sinou dochadza k roz-
Sireniu uz existujucich modelov, ked je dostupna
nova statickd metdéda alebo databaza [17].

2. Metodologia vyskumu

Ciefom nasho vyskumu je validovat vybrané
modely na analyzovanej vzorke s ciefom zhod-
notit’ ispesnost’ klasifikacie podnikov tri roky pred
bankrotom. V literatdre zaoberajlcej sa touto
problematikou sa vSak hodnoti UspeSnost
modelu hlavne na zaklade jednej charakteristi-
ky, a to navratnosti, ktord je dana pomerom
poctu spravne predikovanych bankrotov firiem
k celkovému poctu zbankrotovanych firiem. Z uve-
deného vyplyva, Ze ¢im viac bankrotov model
predikuje, tym vy$Sia je Uspednost modelu,
avSak na ukor zvySovanie chyby prvého radu
(poCet nespravne predikovanych bankrotov).
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Preto sme pri validovani modelov zvolili novy
pristup, ktory nevychadza z klasickych Statistic-
kych metdd, ale opiera sa o pristupy pre testo-
vanie predikénej sily vyuzivanych v data minin-
gu — procese vyberu, prehfadavania a modelo-
vania vo velkych objemoch udajov, ktoré slizia
k odhaleniu predtym neznamych vztahov
medzi udajmi [11].

Preto nas vyskum bude zamerany na testo-
vanie vybranych modelov na baze navratnosti
a presnosti, regresnu analyzu tychto modelov,
vytvorenie nového modelu a nésledné testova-
nie a porovnanie vykonnosti.

2.1 Popis testovanej vzorky

Analyzovany datovy subor pozostava z udajov
1560 slovenskych firiem v rozpati rokov 19932007,
z ktorych sa v priebehu tohto obdobia do bank-
rotu dostalo 103. Zdrojom finan¢nych udajov
o firmach su Standardné Uctovné zavierky ziskané
z obchodného vestnika, zbierky listin, ako aj Uctov-
nych zavierok poskytnutych firmou, zverejnenych
v tladi alebo na webovom serveri firiem. Uétovné
zavierky obsahuju Udaje zo suvahy ako aj vykazu
ziskov a strat. Deskriptivnu Statistiku analyzovanej
vzorky poskytuje nasledujuca Tab.2.

Deskriptivna statistika analyzovanej vzorky

Vsetky spolocnosti Zbankrotované spolo¢nosti
spoloénost’ prevazne obchodna 401 24
spoloénost’ prevazne vyrobna 571 51
spolocnost’ prevazne poskytujlca sluzby 588 28
ziskova spolo¢nost 1144 26
stratové spolo¢nost 412 76
spoloénost s nulovym ziskom 4 1
Bratislavsky kraj 467 19
Nitriansky kraj 165 7
TrenCiansky kraj 204 13
Trnavsky kraj 127 7
Banskobystricky kraj 138 21
Zilinsky kraj 195 12
Kosicky kraj 131 13
PreSovsky kraj 133 11
velka spoloénost 157 16
stredne vefka spoloénost 856 44
mald spoloénost 547 43

Zdroj: vlastné spracovanie
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2.2 Pouzité metody testovania
Hodnotenie Uspesnosti modelov pri data minin-
govom pristupe prebieha na dvoch drovniach,
a to presnosti a navratnosti.

Vyhodnotenie Uspesnosti klasifikatora je
zaloZzené na zhode medzi predikciou (dicj)
a skuto¢nou hodnotou (di,cj) uréenou pre vset-
ky dokumenty di € T. Kvantitativne je mozné
efektivnost vyhodnotit podfa presnosti a navrat-
nosti. Pre klasifikaciu dokumentov z triedy ¢ je
presnost T definovana ako podmienena prav-
depodobnost. Analogicky navratnost’ je defino-
vana ako pravdepodobnost. Pravdepodobnosti
p;a m je mozné odhadnut podfa kontingencnej
tabulky (Tab.3) pre klasifikaciu testovacich
dokumentov ako:

m,=TP,/ (TP, + FP) (5)
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kde TP; a TNj (FP/- a FNj) je pocet spravne
(nespravne) predikovanych pozitivnych a nega-
tivnych prikladov triedy cj [13]. V nami analyzo-
vanej triede (vzorke), premenna TP'/- predstavu-
je pocet firiem, ktoré v skuto€nosti zbankroto-
vali a ktoré model ako zbankrotované aj klasifi-
koval (presna predikcia bankrotu). Analogicky
FPj predstavuje pocetnost tych firiem, ktoré sa
v skuto€nosti do bankrotu nedostali, ale model
ich klasifikoval ako zbankrotované (chybna pre-
dikcia bankrotu). Premenna kontingencnej
tabulky FN.predstavuje podniky, ktoré zbankro-
tovali ale model ich klasifikoval ako finan¢ne
zdravé a TN; — podniky, ktoré nezbankrotovali
a rovnako ich ako finanéne zdravé klasifikoval
aj model.

p,= TP,/ (TP, + FN))

Kontingenéna tabulka klasifikacie testovacich dokumentov

6(d, c) = true 6(d, c) = false
é(d,-, c) = true TP FP,
6 (d, c) = false TN, FN,

Ciefom validacie je zhodnotenie vhodnosti
uvedenych troch modelov v podmienkach slo-
venskej ekonomiky. Pre zhodnotenie Statistic-
kej vyznamnosti jednotlivych nezavislych pre-
mennych modelov ako aj modelov ako celkov
bola vykonand regresna analyza, ktora skima
funkény vztah podia ktorého sa meni zavisla
premenna Y pri zmenach nezavislych veli¢in
X;, Xg,..., Xg. Model mnohonasobnej linearnej
regresie mdézeme zapisat v maticovom tvare
[19]:

y=XB+u (7)

kde:

Yo x 1 stipcovy vektor vysvetiovanej
premennej,

Xox (k1) matica k vysvetiujlcich
premennych,

B( k+1)x 1 stipcovy vektor regresnych
koeficientov,

U s 1 stipcovy vektor nahodnej

zlozky.

Zdroj: [13]

Regresna analyza je zaroven zakladnou
technikou pouzitou pri naslednej modifikacii uz
spominanych modelov. Jej ciefom je vytvorit
novy bankrotovy predikény model zohladriujuci
Specifika slovenskej ekonomiky, ktory by na
danej vzorke dosahoval lepsSie vysledky nez
analyzované modely.

3. Vysledky vyskumu

3.1 Testovanie presnosti
a navratnosti modelov

Z analyzovaného suboru 1560 firiem v skutoc-
nosti zbankrotovalo 103 firiem, ¢o predstavuje
8,33 % z celkovej vzorky. Najviac bankrotov
predikoval index INO5, z ktorych az 85,41 %
nespravne, dosledkom ¢oho je aj najvyssia
hodnota navratnosti; avSak na Ukor nizSej pres-
nosti. NajvysSie hodnoty presnosti dosiahol
Index Bonity, ktory nespravne klasifikoval 78,02
% bankrotov. NajhorSie vysledky vo vSetkych
troch kategériach: chyba prvého radu, presnost
a navratnost, vykazal Altmanov model (Tab.4).
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Vysledky validacie modelov
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Pocet predikcii Chybna Presnost’ Navratnost’
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 % 2198% | 5825%
INO5 501 445 76
85,41 % 1459% |  7379%

Ako je z Tab. 4 zrejmé, presnost a navrat-
nost modelu ako miery hodnotenia Uspesnosti
modelu vykazuju odli§né vysledky. Vyplyva to
z toho, ze ¢im viac bankrotov model predikuje,
tym véacsia je pravdepodobnost ze zbankrotova-
ny podnik zhodnoti ako zbankrotovany, avSak
na ukor vysSej chybnej predikcie bankrotu.
Z tohto dbvodu, hodnotenie modelov len na
zéaklade navratnosti, ako uvadzaju mnohi autori
(Altman (1968), [16], Ohlson (1980), Zmijewski
(1984) a ini), poskytuje skreslené vysledky.

3.2 Regresna analyza
Pre zhodnotenie Statistickej vyznamnosti jed-
notlivych modelov, odhad regresnych parametrov
a navrhnutie nového modelu sa v nasledujucej
Casti ¢lanku budeme venovat regresnej analyze,
ktor sme uskuto¢nili pomocou programu R.
Regresna funkcia analyzovanych modelov
je tvorena zavislou premennou zobrazujucou
skutoénost, &i sa firma dostala do bankrotu
alebo nie. Nezavislé premenné predstavuju
ukazovatele jednotlivych modelov. Cielom
vykonanej regresnej analyzy je predovSetkym
urcit' Statistické vyznamnosti jednotlivych pre-
mennych v modeloch ako aj vhodnost modelu,
t.j. zamietnutie alebo potvrdenie nulovej hypo-
tézy o nevhodnosti modelu pre predikciu bank-
rotu podniku.

3.2.1 Altmanov model
Hypotéza €.1: Bankrot firmy je mozné predpo-
vedat na zdklade premennych zahrnutych
v Altmanovom modeli. Hypotézu je mozné
zapisat' v regresnom tvare:

Ar = Bo + BiAg + BoAgt + BaAg + BaAy +
+ BsAs; + € (8)

Zdroj: vlastné spracovanie

Na zaklade odhadu regresnych parametrov
moézeme hypotézu zapisat' v tvare:

A, = 2,84 — 0,000000167 A,, + 0,05406 Ay, +
+0,176 Ay — 0,0002433 A, + 0,0189 A,  (9)

Koeficient determinacie R2 ma hodnotu
2,49 %, ¢o znamend, ze 2,49 % variability
vysvetlovanej premennej A, je vysvetlena
vysvetfujlcimi premennymi A;, A,, A;, A, a Ag.
Z toho vyplyva, ze predikéna sila modelu nie je
vyznamna, ¢o potvrdzuje vysledok UspeSnosti
nami prevedenymi analyzami. Z odhadovanych
parametrov regresnej funkcie su Statisticky
vyznamné parametre A,, A;, Ag a regresna
konstanta B,. Na zaklade F- Statistiky zamieta-
me nulovu hypotézu a nevhodnosti modelu.

3.2.2 Index Bonity
Hypotéza ¢.2: Bankrot firmy je mozné predpo-
vedat na zdklade premennych zahrnutych
v Indexe Bonity. Hypotézu je mozné zapisat
Vv regresnom tvare:

By = By + ByByy + BBy + BBy + ByByy +
BsBst + PeBot + € (10)

Na zéklade odhadu regresnych parametrov
mobzeme hypotézu zapisat' v tvare:

B, = 2,84 + 0,000105 B,, — 0,0000483 B, +
+0,2229 B, — 0,0006474 B,, -+ 0,0000004749 By, +
+0,007959 By, (11)

Koeficient determinacie R2 ma hodnotu 2,2 %,
¢o znamena, Ze 2,2 % variability vysvetiovanej
premennej B, je vysvetlena vysvetfujucimi
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premennymi B, B,, B;, B, B; a Bs. Z toho
vyplyva, ze predikénd sila modelu nie je
vyznamna, ¢o potvrdzuje vysledok hodnotenia
Uspesnosti nami prevedenou validaciou modelov.
Z odhadovanych parametrov regresnej funkcie
su Statisticky vyznamné takmer vsSetky para-
metre, s vynimkou B, a By Na zaklade F-Statis-
tiky zamietame nulovu hypotézu a nevhodnosti
modelu.

3.2.3 INO5

Hypotéza €.3: Bankrot firmy je mozné predpo-
vedat na zdklade premennych zahrnutych
v Indexe INO5. Hypotézu je mozné zapisat
v regresnom tvare:

IN, = By + B4INT, + B,IN2, + B5IN3, +
+ B4IN4, + B5IN5, + e, (4)

Na zéklade odhadu regresnych parametrov
mobzeme hypotézu zapisat' v tvare:

IN, = 2,845 — 0,000003422 IN, +
+0,0000001892 IN,, + 0,1937 IN, + 0,007935 IN,, +
+0,0000008091 iNy, (12)

Koeficient determinacie R2 ma hodnotu
1,77 %, €o znamena, ze 1,77 % variability
vysvetfovanej premennej IN; je vysvetlena
vysvetiujdcimi premennymi IN4, IN,, IN5, IN,, a IN;,.
Z toho vyplyva, podobne ako u predchadzaju-
cich modelov, Ze predikéna sila modelu nie je
vyznamna, ¢im sa potvrdzuje vysledok usku-
to€nenych validacii. Z odhadovanych paramet-
rov regresnej funkcie su Statisticky vyznamné
parametre INg, IN, a regresna konstanta 3, Na
zéklade F-Statistiky zamietame nulovu hypoté-
zu a nevhodnosti modelu. Nakofko je rovnica
indexu INO1 a INO5 zhodna, dosiahnuté vysled-
ky mbézeme interpretovat’ aj pre model INO1.

4. Modifikacia modelu

Z dovodu nizkej uspesnosti klasifikacie podni-
kov vybranych modelov na analyzovanej vzor-
ke sme pomocou regresnej analyzy vytvorili
vlastny P model. Regresna rovnica je tvorena
zavislou veli¢inou, ktorou je skuto¢nost bankro-
tu/nebankrotu. Nezavislymi premennymi vSetky
sU ukazovatele, ktoré boli zahrnuté v analyzo-
vanych modeloch, a pre komplexnejSiu analyzu
sme zahrnuli aj dalSie ukazovatele uvedené
v znamych predikénych bankrotovych modeloch:
Taffler (1977), Index IN99, (vid Tab. 5).
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Taffler = 0,53 EBT / Kratkodobé zavazky +
+ 0,13 Obezné aktiva/ Celkové zavazky +
+ 0,18 Kratkodobé zavazky / Celkové aktiva +
+ 0,16 (Finanény majetok — Kratkodobé zavaz-
ky)/( Prevadzkové naklady — Odpisy) (13)

IN99 = -0,017 Cudzie zdroje / Aktiva +
+ 4,573 EBIT / Aktiva + 0,481 Vynosy / Aktiva +
+ 0,015 Obezné aktiva / (Kratkodobé zavazky +
Kratkodobé bankové uvery) (14)

Vystupom je regresna tabulka, v ktorej sa
nachadzaji odhady regresného koeficientu 3
a Statistické vyznamnosti jednotlivych premen-
nych (vid Tab. 5). Vynechané su ukazovatele,
u ktorych bola preukazana kolinearita: A,, Bg, By

Vysledny regresny model ma nasledujuci
tvar:

P =2,836 — 0,0001331(Finanény majetok —
— Kratkodobé zavazky)/( Prevadzkové naklady —
— Odpisy) + 0,05077A, + 0,8027A; -
—0,0006079A, + 0,00009913B, + 0,0005512B, —
- 0,5996B, — 0,0005996B, (15)

kde:

A, = Nerozdeleny zisk / Celkovy kapital,

A; = Zisk pred urokmi a zdanenim / Celkovy
kapital,

A, = Zakladné imanie / celkové zavazky,
B, = Cash flow / Cudzi kapital,

B, = Celkovy kapital / Cudzi kapitél,

By = Zisk pred zdanenim / Celkovy kapital,
B, = Zisk pred zdanenim / Celkové vykony.

Pre takto vytvoreny model je potrebné
vykonat' korelaénu analyzu, ktorej vysledkom
bude zhodnotenie do akej miery sa jednotlivé
premenné modelu navzajom ovplyviuju. Z dvo-
jic premennych, ktoré vykazuju velmi tesnu pri-
amu zavislost (> 0,9), bude Statisticky menej
vyznamna premenna vyli¢ena, z dbévodu, ze
tieto premenné sa vyvijaju takmer identicky.
Uvedend korelécia bola zistena medzi ukazo-
vatelmi A; a B;; do modelu zahrnieme ukazo-
vatel A, ktory je Statisticky vyznamnejsi. Vyso-
ku korelaciu sme zistili aj medzi koeficientmi A,
a B,, preto do modelu zahrnieme len premennd
A,, ktora je Statisticky vyznamnejSia. Regresny
model ma potom tvar:
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Tab. 5: Vysledky regresnej analyzy vzajomnej podmienenosti bankrotu firmy od
- | finanénych ukazovatelov obsiahnutych v analyzovanych modeloch

Estimate Std. Error t value Pr (>Itl) significance
(Intercept) 2,836 8.947e-03 317.000 <2,00e-16 o
EBT / kr. zavazky -2.193e-03 1.380e-03 -1.589 0.112134
OA / celk. zavézky 7.246e-05 1.307e-04 1.958 0.05028
figﬂr&k;aifgjj';g p/isy) 1.331e-04 3.989-05 3336 0.000856
EBIT/ Aktiva 8.517e-08 8.798e-07 0.097 0.922881
A, 5.077e-02 8.203e-03 6.189 6.45e-10 b
AgINg 8.027e-01 2.442¢-01 3.287 0.001018 =
A, -6.079-04 1.691e-04 -3.595 0.000327
Ag 2.052e-02 1.595e-02 1.286 0.198389
B, 9.913e-05 3.691e-05 2.686 0.007256 *
B,,IN, 5.512e-04 1.752e-04 3.146 0.001660 *
B, -5.872e-01 2.432e-01 -2.414 0.015813 *
B, -5.996e-04 1.449e-04 -4.137 3.56e-05 b
IN, -1.003e-02 1.593e-02 -0.629 0.529139
IN, -6.663e-05 1.220e-04 -0.546 0.585106
INg 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: vlastna analyza v R (podfa metodiky [19])

P' = 2,86 — 0,0001278(Finan¢ny majetok —

— Kréatkodobé zavazky) / (Prevadzkové naklady —

— Odpisy) + 0,04851A, + 0,2136A; -
- 0,000071A, + 0,0001068B, — 0,0006116B,

(16)

Koeficient determinacie R2 upraveného
modelu P' ma hodnotu takmer 2,98 %, ¢o zna-
mena Ze takmer 3 % variability vysvetfovanej
premennej P je vysvetlenad vysvetlujicimi pre-
mennymi (finanény majetok — kratkodobé

zavazky) / (prevadzkové naklady — odpisy), A,,
A;, A, B, a B,. Z odhadovanych parametrov
regresnej funkcie su Statisticky vyznamné vSet-
ky parametre vratane regresnej konstanty f.
Z F-Statistiky vyplyva, Ze regresny model je na
popisanie bankrotu / nebankrotu podnikov
vhodny.

Za deliacu hranicu sme si pomocou optima-
lizacie v programe MS Excel stanovili hodnotu
2,856. Interpretacia je potom nasledovna:

Hranice klasifikacie podnikov podfa P' modelu

P' < 2,856

existuje velka pravdepodobnost, ze sa podnik dostane do bankrotu

P' > 2,856

podnik je finanéne zdravy a pravdepodobnost, Ze sa dostane do bankrotu je nizka

Zdroj: vlastné spracovanie
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Navrhnuty P' model v porovnani s Altmano-
vym modelom vykazuje lepSie vysledky vo
vSetkych troch kategériach: chyba prvého radu,
presnost’ a navratnost. V porovnani s Indexom
Bonity dosahuje ovela lepSie vysledky navrat-
nosti, t.j. spravne klasifikoval 74 podnikov, kym
Index Bonity len 60. Presnost predikcie je
v naSom modeli 0 0,7 % nizSia a chyba prvého

Vysledky validacie P' modelu

EM 03 _13 zlom(4) 3.9.2013 10:15 Stréanka %

Finance

radu sa vyskytla o 0,7 % vySSia. Ak modifiko-
vany P' model porovndme s Neumaierovych
indexom INO5; index INO5 dosiahol oproti P'
modelu lepSiu navratnost’ o takmer 2 %. Pres-
nost modelu P' bola v dosledku poklesu chyby
prvého radu o takmer 7 % vysSia o rovnaké
percento (vid Tab. 7).

Pocet predikcii Chybna Presnost’ Navratnost’
bankrotov firiem predikcia predikcie predikcie
bankrotu bankrotu bankrotu
274 74
P' model 348
78,74 % 21,26 % 71,84 %
Zdroj: vlastné spracovanie
Zaver sme maximalizovali vzorku tak, aby majetkové

Na zaklade vysledkov validacie vybranych
bankrotovych predikénych modelov finanéného
zdravia: Altmanov model, Index bonity a index
INO5, mézeme konstatovat, Ze na nami analy-
zovanej vzorke pre podmienky slovenskej eko-
nomiky nie su uvedené modely vhodné.
Vysledky hodnotenia ich Uspesnosti prostred-
nictvom dvoch foriem: navratnosti a presnosti
nedosiahli o€akavané a uspokojivé vysledky.
Dévodom moéze byt skutoénost, Ze kazdy
z tychto modelov bol vytvoreny pre konkrétne
podmienky tej ktorej ekonomiky v danom ¢aso-
vom obdobi, z ¢oho vyplyva, Ze nie je mozné
vytvorit jeden univerzalny model. Z tohto dévo-
du sme pomocou regresnej analyzy vytvorili
novy model P' vychadzajuci z klasickych, vys-
Sie uvedenych modelov. Ciefom vytvorenia
tohto modelu bolo zvySenie presnosti modelu,
s tym slvisiace zniZzenie chyby prvého radu za
akceptovania mierneho poklesu navratnosti
modelu. Tento ciel sa nam v porovnani s pred-
chadzajucimi modelmi podarilo spinit v takmer
vSetkych pripadoch, s vynimkou Indexu Bonity,
kde sme dosiahli nizSiu presnost o 0,7 %,
avSak navratnost’ bola vyssia viac nez 13 %.

Z praktického hladiska vyuzitia novo-vytvo-
reného modelu je vSak potrebné brat v Gvahu,
Ze obsahuje obmedzenia Standardné pre vSet-
ky modely vychadzajuce z uétovnych zavierok,
z ktorych su finanéné Udaje extrahované. S cie-
fom ¢o najviac minimalizovat dané obmedzenia,

prepojenia, ktoré maju vplyv na niektoré
vysledky neboli natolko vyznamné, aby sa pre-
javili vo vysledkoch analyz. | napriek lepSim
dosiahnutym vysledkom, a teda vytvorenim
modelu s lepSou predikénou silou ako boli sku-
mané vseobecne uznavané modely, si dovoli-
me tvrdit, Ze na zaklade aplikacie odliSnej
metddy validacie ako je bezne vyuzivané, nie
sU regresné modely pri identifikacii optimalne-
ho bankrotového modelu pili§ vhodné. Toto tvr-
denie opierame o vSeobecne slabé vysledky
presnosti vSetkych testovanych modelov, ktoré
v Ziadnom pripade nepresahuje 22 %. Nasim
vyskumom sme otvorili moznosti pre aplikaciu
a optimalizaciu inovativnejSich metéd napr.
umelej inteligencie, prip. robustnejSich metéd
logistickych regresii, ktora by mohla lepsie opti-
malizovat vysledky pri zohfadneni oboch drovni
testovania — navratnosti aj presnosti.

Tento nazor podporuje aj Studia Hausera
a Bootha [7], ktori na vzorke US firiem z rokov
2006-2007 testovali predikénu silu modelov
vytvorenych pomocou klasickej a robustnej
logistickej metdédy (Bianco-Yohai), ktora dosia-
hla vyrazne lepSie vysledky. [7]. Nedavne $tu-
die ukazuju, ze omnoho vhodnejSimi su vSak
modely neurénovych sieti, ktoré vdaka svojim
nelinearnym neparametrickym vlastnostiam
nevyzaduju splnenie predpokladov ako: lineari-
ta, normalita, nezavislost premennych, ktoré su
v pripade tradiénych Statistickych metdd ¢asto
porusované. Vysoku predikénu silu neurénovych
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sieti oproti konvenénym statistickym metédam
potvrdili Sharda a Wilson (1996), Tam a Kiang
(1992), [20]. Podfa Jardina [8] sa da este pre-
dikéné sila neurénovych modelov zvySovat
optimalizaciou ich nastaveni. Vo svojej studii
skuma vplyv techniky vyberu premennych
podfa réznych kritérii na predikénud silu neuro-
novych modelov.

Aj napriek tomu, Ze metdda neurénovych
sieti a ich aplikacia pri vytvarani predikénych
bankrotovych modelov bola predmetom mno-
hych nedavnych Studii, tato problematika este
nebola dostato¢ne dobre pochopena. Niektori
autori [5], [6], [18] tvrdia, Ze bez spravneho
pochopenia uvedenej problematiky nie je
mozné naplno vyuzit potencidl tejto techniky.
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PREDICTION BANKRUPTCY MODELS VALIDATION IN SLOVAK BUSINESS
ENVIRONMENT

Radoslav Delina, Miroslava Packova

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 INO5 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 INO5, regression analysis.

JEL Classification: C25, C52, C53, G33.
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LIQUID ASSETS IN BANKING: WHAT
MATTERS IN THE VISEGRAD COUNTRIES?

Pavia Vodova

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. (i) 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
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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.qg. 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;
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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
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

central
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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
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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
Ceskomoravska zéruéni a rozvojova banka,
Slovenska zaruéna a rozvojova banka, Ceska
exportni 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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Data Availability

Indicator | 00| ot | 02| 03| 04 | 05| 06|07 [ 08| 09| 10 | 11

Czech Republic

Total number of banks 40 | 38 37 35

3 | 36 | 37 | 37 | 37 | 39 | M 44

Number of observed banks 14 | 15 16 16

16 | 15 | 13 | 13 12 | 12 | 13 12

Share of observgd banks 51 77 | 76 | 76
on total assets (in %)

74 | T 74 | 74 | 68 | 70 | 70 | 77

Hungary

Total number of banks 40 | M 39 38

35 | 34 | 37 | 38 | 36 | 35 | 35 | 3b

Number of observed banks 13| 18 | 23 | 24

26 | 29 | 28 | 27 | 26 | 23 | 21 13

Share of observgd banks 721 74 | 84 | 86
on total assets (in %)

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 |3 |27 | 19

Share of observgd banks 60| 70 | 73 | 88
on total assets (in %)

84 | 84 | 8 |8 | 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 observgd banks 46 | 58 54 59
on total assets (in %)

59 | 65 | 62 | 65 | 69 | 67 | 65 | 66

Source: author’s processing

m Liquid Asset Ratio in the Visegrad Countries

60

55

50

45

40
35

30

25
20

15

10

CR = - HU

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

_— PL  eeeeees SK

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

Source: author’s calculation

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
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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
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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).

LAR, =+ " X, + 6, + €, 1)

where LAR; is liquid asset ratio for bank i in
time t, X is vector of explanatory variables for
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bank i in time t, « is constant, § is coefficient
which represents the slope of variables,
6, represents fixed effects in bank i/, and
& 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
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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
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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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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.

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.

Source: author’s processing

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].
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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.

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

Source: author’s estimation

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
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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.

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.

Source: author’s estimation

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).

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.

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

Source: author’s estimation

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
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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.

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.

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

Source: author’s estimation

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

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 GACR P403/11/P243: Liquidity risk of
commercial banks in the Visegrad countries).
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LIQUID ASSETS IN BANKING: WHAT MATTERS IN THE VISEGRAD
COUNTRIES?

Pavla Vodova

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.
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Marketing a obchod

ANALYSIS OF REASONS FOR BEER
CONSUMPTION DROP IN THE CZECH

REPUBLIC

Vratislav Kozak

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 Il 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.
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Beer Consumption in 2000 and 2005 and Beer Consumption Estimates for 2006
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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

Central North Asia Australia Westem Eastem Middle Rest of
and South America Europe  Europe Eastand Africa
America North
Africa
» 2000 m2005 m2006 m2011
Source [1]

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.

1.1 The Development of Beer Production and Consumption in the Czech
Republic Beer Production by Brewery in the Czech Republic
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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]

m Share of Beer Production by Types in Domestic Market in 2009 and 2010
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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

Source [1]

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
(111, [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.
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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.

Rankings of Reasons Influencing Beer Consumption Drop in the Czech

Republic
Reason/importance ranking 1 2 3 4 5 6 7 8 9 Sun.‘ 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
Obligatory military service cancelling 4 27 | 10 166
Foreign tourists number drop 2 1 5 23 5 4 1 208
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 4 | 4 41 4 | 4 | #H a4 | 4 | 4 | 2169
Source: Author
Comments double-digits in 2011. Even here is discussed

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

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
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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.

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.

o

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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ANALYSIS OF REASONS FOR BEER CONSUMPTION DROP IN THE CZECH
REPUBLIC

Vratislav Kozak

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 Vesely, 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.

EM 2013, XVI, 3



EM 03 _13 zlom(4) 3.9.2013 10:15 Stréanka %

Information Management

SHLUKOVA ANALYZA DOMACNOSTI )
CHARAKTERIZOVANYCH KATEGORIALNIMI

UKAZATELI

Hana Rezankova, Tomas Léster

Uvod

PFi Setfeni Zivotnich podminek domacnosti jsou
uplatiiovany rlizné zplsoby klasifikace domac-
nosti (podle vzdélani, pracovni aktivity, pracov-
ni intenzity, klasifikace podle EU & OECD).
V tomto ¢lanku naznacéime moznosti klasifikace
domacnosti podle jejich finanénich moznosti,
a to na zékladé shlukové analyzy s vyuzitim
kategorialnich ukazatelU.

Cesky statisticky Ufad provadi od roku 2005
Setfeni ,Zivotni podminky“, coz je narodni
modul Setfeni EU-SILC (European Union — Sta-
tistics on Income and Living Conditions). Jeho
cilem je ziskat prehled o stavu a vyvoji socialni
situace obyvatelstva. Spole¢ny ramec tohoto
Setfeni v evropskych zemich upravuje noveliza-
ce Nafizeni (EC) 1177/2003 a navazuijici prova-
déci nafizeni Evropské komise (viz metodické
vysvétlivky publikované na webové strance
http://www.czso.cz).

Setfeni je zaméfeno jednak na pfijmova
rozdéleni jednotlivych typd domacnosti, jednak
na zpulsob, kvalitu a finanéni naro¢nost bydleni
a vybaveni domacnosti pfedméty dlouhodobé
spotfeby. Poskytuje také Udaje o pracovnich,
hmotnych a zdravotnich podminkach dospélych
osob v domacnosti. Ziskana data slouzi jako
podklady pro tvorbu a hodnoceni socialni politi-
ky statu a pro rozhodovani o alokaci finanénich
prostfedkd Evropské unie, které maji pomoci
pfi odstranovani socialnich problémda.

Uvedenym Setfenim je ziskano velké mnoz-
stvi Udajl, v nichz Ize zkoumat rGizné souvis-
losti a zavislosti, a to bud’ ovéfovat predpokla-
dané, nebo hledat nové. V prispévku se zameé-
fujeme na analyzu dat ziskanych od domacnosti
v ramci Setfeni ,Zivotni podminky 2008“. Dato-
vy soubor zakoupeny od Ceského statistického

Ufadu obsahuje Udaje o 11 294 domécnostech.
Nasim cilem bylo navrhnout jednak postup pfi
stanoveni poctu skupin domacnosti vytvorfenych
na zékladé vybranych kategorialnich ukazateld,
jednak zplsob charakterizovani téchto skupin.
K dosazeni tohoto cile byla vyuzita dvouk-
rokova shlukova analyza ve statistickém pro-
gramovém systému IBM SPSS. Ve druhé ¢asti
uvadime princip pouzité metody, zplsoby hod-
noceni vyslednych shlukd a zplUsoby stanoveni
optimalniho poctu shlukd. Treti ¢ast obsahuje
ukazky praktickych aplikaci s vyuzitim vybra-
nych kategorialnich ukazatel z vySe uvedené-
ho Setfeni. V zavéru naznadujeme dalSi mozné
pfistupy k hodnoceni shluk( objektu, které jsou
charakterizovany kategorialnimi proménnymi.

1. Shlukovéa analyza pro kategorialni
promenne
Jednim z prostfedkd pro zkoumani vztahu ve
vicerozmérnych datovych souborech je shluko-
va analyza, viz [4]. Programové prostredky pro
shlukovani objektll charakterizovanych nomi-
nalnimi & ordinalnimi proménnych se praxi
vyskytuji mnohem méné ve srovnani s pro-
stfedky uréenymi pro kvantitativni data, i kdyz
v literatufe jiz byla pro feseni této Ulohy navr-
Zena fada pfistupd, prehled je uveden v [5].
Pokud jde navic o rozsahly datovy soubor, je
ktery Ize aplikovat bez pfevadéni proménnych
na skupinu binarnich, je vytvofeni matice nepo-
dobnosti pro vSechny dvojice objektl, a to na
zakladé koeficientu neshody, a vyuziti této mati-
ce v hierarchické shlukové analyze. Tento zpU-
sob v§ak v béznych statistickych programovych
systémech neni mozné realizovat pro rozsah-
lej§i datové soubory, jakym je napfiklad vySe
uvedenych soubor presahujici 10 tisic objektd.
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Ptikladem algoritmu, ktery spojuje moznos-
ti shlukovani jak v pfipadé nomindlnich pro-
ménnych (resp. kombinace proménnych rliz-
nych typu), tak v pfipadé rozsahlych datovych
souboru, je dvoukrokova shlukova analyza
implementovand v systému SPSS od verze
11.5 (nyni systém IBM SPSS Statistics, posled-
ni je verze 21). Algoritmus je uréen pro kombi-
naci proménnych nominalnich a kvantitativnich
spojitych (objekty mohou byt samozifejmé cha-
rakterizovany téz bud’ pouze nominalnimi, nebo
pouze kvantitativnimi proménnymi). Vychazi
z praci [7] a [2] a je realizovan ve dvou fazich.

V prvni se objekty shlukuji do malych shlu-
ki (podshluku), jejichz pocet je podstatné
mensi nez pocet objektll plvodniho souboru.
Je aplikovano inkrementalni shlukovani, kdy se
hodnoti objekty v pofadi daném datovym sou-
borem. Prvni objekt je zakladem prvniho (na
pocatku jednoprvkového) shluku. U dalSich
objektll se posuzuje, zda mohou byt zafazeny
do jiz vytvofeného shluku, nebo zda bude
vytvofen novy shluk. Ve druhé fazi algoritmu je
kazdy vytvofeny podshluk pfifazen do néktere-
ho z kone¢nych shlukd, jejichz pocet je predem
stanoven. ProtoZe pocet podshlukl je podstat-
né mensi nez pocet objektd plvodniho soubo-
ru, mohou byt jiz vyuzity tradiéni metody shlu-
kovani. V systému SPSS se tato faze realizuje
pomoci hierarchické shlukové analyzy, podrob-
néji viz [6].

V obou fazich se pouziva stejna mira nepo-
dobnosti. V SPSS jsou implementovany dvé
miry, z nichZ euklidovskd je pouzitelna pouze
pro kvantitativni proménné. Druhou je vérohod-
nostni (log-likelihood) mira, ktera je vhodna pro
kategorialni proménné, mize vSak byt pouzita
téz pro proménné kvantitativni spojité, pfipadné
pro datovy soubor obsahujici proménné obou
typl. Vzdalenost mezi dvéma shluky zohledriu-
je pokles vérohodnostni miry, jenz nastava pfi
spojeni dvou shlukll do jednoho, tj. vzdalenost
mezi h-tym a h-tym shlukem je definovana jako

Dy = &(h, )~ (& +En), )

pfi¢emz symbol <h, h”>oznacuje shluk vytvore-
ny spojenim objektl z h-tého a h“tého shluku a

(1) (2)
m 1 m
Eh —”h(E Eln(sl2 +85)+ 2 thj ) (2
= =

kde n, je poCet objektd v h-tém shluku, m(1) je
pocet kvantitativnich spojitych proménnych,

m(2) je pocet kategoridlnich proménnych, sZ; ie
vybérovy rozptyl -té spojité proménné, s%, je
vybérovy rozptyl té spojité proménné v h-tém
shluku a H,, je entropie /té spojité proménné
v h-tém shluku, dana vztahem

K

TR U TR LT 3
p Z ey )
kde K, je pocet kategorii Fté kategorialni
proménné a nj,, pfedstavuje Cetnost u-té kate-
gorie /-té kategorialni proménné v h-tém shlu-
ku. Je tedy zkouman rozdil mezi variabilitou
shluku vzniklého spojenim h-tého a h*tého
shluku a soucétem variabilit téchto jednotlivych
shlukl, pfi¢emz variabilita kazdého shluku je

vazena pfislusnym poctem objekt(.

Ackoliv metody shlukové analyzy jsou pou-
zivany nékolik desitek let, nejsou stale zcela
vyfeSeny nékteré zakladni problémy, kterym je
napfiklad stanoveni poctu shlukd. K uréovani
optimalniho poétu shluku byla v literatufe navr-
Zena fada index(, obsahly prehled je souc¢asti
knihy [1], ovS§em az na vyjimky se tykaji shluko-
vani objektd charakterizovanych pouze kvanti-
tativnimi proménnymi.

V systému SPSS mohou byt pro datové
soubory s kategorialnimi proménnymi &i pro-
ménnymi rdznych typl vyuzity Schwarzovo
bayesovské informacni kritérium (BIC) a Akai-
keho informaéni kritérium (AIC) pocitané pro
vSechny pocty shlukll ze zadaného intervalu.
Prvni je dédno vztahem

m?

k
lyc(k) =228, + k[2m“’ + (K - 1)]In(n) . (4)
h=1 1=1
kde k je poCet shlukl, druhé vztahem
k m?
Inc(k)=2) ¢, + 2k[2m“’ + (K, - 1)] . (5)
h=1 11

Z danych vzorct Ize odvodit, Ze informaéni
kritéria jsou zalozena na vnitroshlukové variabi-
lit¢, coz je primérna variabilita uvniti jednotli-
vych shlukd. Tato vnitroshlukovéa variabilita je
nasobena hodnotou 2n, kde n je celkovy pocet
objektl. Protoze se zvySujicim se poctem shlu-
kl jsou shluky mensi a vice homogenni, vnitro-
shlukova variabilita se snizuje. Z toho ddvodu
je ve vzorcich (4) a (5) aplikovana penalizace,
ktera jednak znevyhodriuje vys$si pocet shluku,
jednak zohlednuje pocet kvantitativnich pro-
ménnych a pocet kategorii nominalnich pro-
ménnych. Za optimalni pocet shlukd Ize pova-
zovat lokalni minimum ze vypoctenych hodnot
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daného kritéria ze zadaného intervalu. V systé-
mu SPSS je vSak tato hodnota pouze pomocna
pro sérii dalSich vypodta.

Ve vzorci (4) a (5) je souCet poctu kvantita-
tivnich proménnych a poctu kategorii nominal-
nich proménnych nasobeny pocétem shluku.
Tento soucin je ve vzorci (4) nasoben pfirozenym
logaritmem poctu objektd, ve vzorci (5) naso-
ben hodnotou 2. Protoze ani pfes tuto penali-
zaci nemusi byt v zadaném intervalu nalezeno
minimum, pouzivaji se v nékterych jinych pro-
gramovych systémech (napfiklad v systému
Latent GOLD, ktery provadi shlukovou analyzu
na zakladé pravdépodobnostnich modell) jesté
néktera dalsi kritéria, napfiklad AIC3, v némz je
pocet parametrd modelu (pro nominalni pro-
ménné odpovidajici zde uvedenému soucinu)
nasoben hodnotou 3, a CAIC, v némz je tento
soucin nasoben pfirozenym logaritmem poctu
objektt zvySenym o hodnotu 1.

V systému SPSS se pro stanoveni optimal-
niho poctu shlukd ze zadaného intervalu nejpr-
ve vypoctou diference mezi hodnotami kritérii
pro po sobé néasledujici pocty shlukl. Dale bude
tento postup naznacen pouze pro kritérium BIC,
tj.

dlgic(K) = lgic(k) = lgic(k +1) . (6)
Za pfedpokladu, Ze dlg (1) > 0, se vypo-
étou poméry

d/BIC(k) .
dIBIC(1)

Dale se stanovi hodnota K jako

Ri(k) = @)

K = arg,minR,(k) pro R, (k) < 0,04. (8)

Tato hodnota je zakladem pro vypocty
poméru
Rz(k): Dmin(Pk)
Dmin (Pk+1)
kde D,,,(P,) je vzdalenost dvou nejblizsich
shluku pfi rozdéleni objektt do k shlukl. Ze zis-
kanych hodnot R,(k) se vyberou dvé nejvétsi.
Pokud je nejvétsi hodnota vice nez 1,15krat
vétsi nez druhd nejvétsi, pak je jako optimalni
pocet shlukl ur€en ten, pro ktery byla dosaze-
na nejvétsi hodnota R,(k). V opa¢ném pfipadé
se ze dvou poctu shlukd, pro které byly vypo-
éteny dvé nejvétsi hodnoty, vybere jako opti-
malni vétsi pocet shluku.

prok=2, ..., K, 9
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Jinym kritériem, které hodnoti ziskané shlu-
ky, je obrysovy koeficient, jehoz detailni popis
je uveden v knize [3] a ktery je jiz fadu let imple-
mentovan v programovém systém S-PLUS.
Uvedeme zde princip vypoctu tohoto koeficien-
tu, nebot v SPSS je nové nyni také zaclenén.
Jeho hodnoty se vS8ak nezobrazuji Ciselné,
pouze je pomoci nich vytvofen graf vyjadfujici
kvalitu vytvorenych shluku.

Oznaéme si vektor charakterizujici i-ty
objekt symbolem x; (dale pouze objekt), i=1, 2,
..., N, a h-ty shluk symbolem C,, h =1, ..., k.
Pro x; e C, vypocitame hodnoty y; na zakladé
primérnych vzdalenosti sledovaného objektu
s ostatnimi objekty v jednotlivych shlucich, a to

v, = i —M;
" maxfnp )

kde 7, je primérna vzdalenost i-tého objektu od
ostatnich objektl nachéazejicich se ve stejném
shluku a u; je minimum z primérnych vzdale-
nosti i-tého objektu od objektl kazdého dalSiho
shluku, tj.

(10)

>0,

_ <G
n, -1

(11)

i

>0,

J€Cy

W, =min,_g (12)

h

Obrysovy koeficient je pak stanoven jako
primérna hodnota z hodnot y, tj.

= (13)

MUZze nabyt hodnoty od -1 do 1. Pokud pra-
mérna vzdalenost i-tého objektu od ostatnich
objektll nachazejicich se ve stejném shluku je
mensi nez priimérna vzdalenost s objekty
z libovolného jiného shluku, pak obrysovy koe-
ficient nabyva kladnych hodnot. Cim vyssi je
jeho hodnota, tim jsou shluky kompaktnéjsi.
V systému SPSS je pro hodnoty nizsi nez 0,2
rozdéleni objektd do shlukd oznacovano jako
chabé (poor), pro hodnoty od 0,2 do 0,5 jako
uspokojivé (fair) a pro hodnoty vyssi nez 0,5
jako dobré (good). Nejvyssi hodnota obrysového
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koeficientu pro pocty shlukli ze zadaného inter-
valu maze slouzit také pro uréeni optimalniho
poctu shlukd.

Jinym hodnocenim vysledkd shlukovani je
uréovani vlivu proménnych na vytvoreni shluku.
V systému SPSS je stanovovana ddleZitost
proménné, ktera indikuje, jak dobfe mohou byt
pomoci dané proménné rozliSeny rizné shluky.
Stanoveni se provadi na zakladé zjisténé mezi-
skupinové variability. Prakticka aplikace bude
uvedena v nasleduijici ¢asti.

2. Shlukovani domacnosti na
zakladé vybranych ukazatel(

Na zakladé ukazatel( o pfijmech, typu, velikos-
ti a vybaveni bytu a na zakladé rady dalSich
charakteristik tykajici se zivotni Girovné bychom
se mohli pokusit vytvofit skupiny domacnosti,
které nemusi byt v souladu se stanovenymi
druhy domécnosti podle vzdélani, pracovni akti-
vity, pracovni intenzity apod. U kategorialnich

proménnych je vhodné zjistit, jak jsou zastou-
peny jednotlivé kategorie. Pokud u nékterého
ukazatele vyrazné pfevazuje pouze jedna kate-
gorie (napf. u vybaveni prackou, barevnym
televizorem &i telefonem z vice nez 96 % pfe-
vazuje odpoveéd, ze domacnost dany pfedmét
dlouhodobé spotfeby vlastni), nebude uzite¢né
tento ukazatel do analyzy zafadit.

Pro shlukovani domacnosti podle vybave-
nosti pfedméty dlouhodobé spotfeby je vhodné
zafadit pouze vybavenim autem a pocitatem.
U téchto ukazatelu je dostate¢né zastoupeni ve
vSech tfech kategoriich, kterymi jsou 1 (ma
vlastni), 2 (nemé& — nemuze si dovolit) a 3
(nemé z jinych ddvodl/nechce). Protoze exis-
tuje teoreticky celkem devét moznych kombina-
ci téchto kategorii, podle nichz Ize vytvofit devét
shlukd, jde o velmi jednoduchou Ulohu. Vysled-
né shluky jsou homogenni, nelze je déle z hle-
diska pouzitych ukazateltl rozdélovat. Cetnosti
jednotlivych kombinaci jsou uvedeny v tabulce 1.

Cetnosti kombinaci kategorii proménnych poéitaé a auto

Auto Celkem
ma vlastni nema - nemiZze | nema z jinych
si dovolit divodi/nechce
Pocitaé ma vlastni 4718 385 560 5663
nema — nemdze si dovolit 275 511 86 872
1 2 [ 1940 421 2398 4759
davod(/nechce
Celkem 6933 1317 3044 11294

V tomto pfipadé bychom mohli bez pouziti
shlukové analyzy vytvofit vSechny kombinace
danych kategorii a charakterizovat domacnosti,
které nalezi pfislusnym skupinam. Pro vice
kategorialnich proménnych, pfipadné pro kom-
binace kategorialnich a kvantitativnich spoji-
tych, by v8ak takovy postup byl pomérné slozi-
ty. Ulohou shlukové analyzy je v takovém pfi-
padé predevsim urcit vhodny pocet shluka.

Provedli jsme dvoukrokovou shlukovou
analyzu v systému SPSS s nastavenim vyhle-
dani optimalniho poctu shlukd pro maximalni
hodnotu 9 (tj. z intervalu od 1 do 9) s vyuzitim
Schwarzova bayesovského informaéniho krité-
rium (BIC). Systém vyhodnotil pomoci vySe
popsaného postupu vyuzivajiciho vzorce (6) az

Zdroj: CSU (Setteni SILC, CR, 2008), vlastni vypoéty v SPSS

(9) jako optimalni pocet osm shlukl, coz jiz je
pomérné hodné pro vhodnou interpretaci ziska-
nych skupin. Mdme moznost snizovat horni
hranici intervalu, ¢imz ziskavame jako optimal-
ni pocty shlukl hodnoty 6 (pro 7 a 6 shluku sta-
novenych jako horni interval), 4 (pro maxima 5
a 4 shlukl) a 2 (pro maxima 3 a 2 shluky).
K nejvétsi zméneé v hodnotach obrysového koe-
ficientu doSlo pfi porovnani &tyf a tfi shlukl
(v porovnani se zménami hodnot pro sousedni
pocty shluku), viz obrazek 1 (pro &tyfi shluky je
hodnota pfiblizné 0,8, zatimco pro tfi shluky
0,65; pro pét shlukll by to bylo 0,88 a pro dva
shluky hodnota 0,63), proto bychom jako vhod-
ny po¢et mohli uvazovat Ctyfi shluky.
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Grafické znazornéni obrysového koeficientu (auto, poéitac¢) pro a) 4 shluky

Cluster Quality

Cluster Quality

Paor Fair Good

Poor Fair Good

r T T T
-1.0 -05 oo 05 1.0

Silhouette measure of cohesion and separation

-10

I T T T
-05 00 0s 10
Silhouette measure of cohesion and separation

a)
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Charakterizujme tedy Ctyfi shluky ziskané
pomoci dvoukrokové shlukové analyzy. Na
obrazku 2 jsou pro shluky sefazené podle veli-
kosti (neodpovida Ciselnému oznaceni shluk()
uvedeny jednak absolutni ¢etnosti a odpovida-
jici procentni zastoupeni objektl vzhledem
k celkovému poctu objektl (fadek Size), jednak
pfevazujici zastoupeni kategorii jednotlivych
proménnych (fadek Inputs). Tti shluky jsou tedy
tvofeny pouze jednou kombinaci dvou kategorii

Zdroj: vlastni vypoéty v SPSS

sledovanych dvou proménnych a jeden shluk
zahrnuje vice kombinaci.

Systém SPSS umozriuje v datovém editoru
kazdy radek s hodnotami charakterizujicimi
urcity objekt doplnit o hodnotu vyjadfujici pfi-
sludnost k jednomu ze stanoveného poctu shlu-
k. Na zakladé tohoto pfifazeni pak mizeme
shluky charakterizovat i pomoci jinych promén-
nych, nez na zékladé kterych byla provedena
shlukova analyza.

m Charakteristika shluk( z hlediska proménnych auto, poéitac¢ (4 shluky)

Size

Inputs auto

nemaz jinych

: auto
mavlastni (100.0%)

(100.0%)

) pocitag
~ pocitag nemaz jinych
mavlastni (100.0%)
(100.0%)

divodiinechce

divodiinechece

) auto
mavlastni (100.0%)

pocitag
nema.z jinych
duvoduinechee

(100.0%)

~ poéitaé
mavlastni (42.2%)

U analyzovaného souboru byly v jednotli-
vych shlucich sledovany relativni ¢etnosti kate-
gorii nasledujicich ukazatel(i: typ obce, oblast
(stupen urbanizace), socialni skupina osoby
v Cele, pocet ekonomicky aktivnich (pracujicich)
¢lend, poc¢et nezaméstnanych, druh doméacnos-
ti podle pracovni aktivity, druh domécnosti
podle vzdélani. Tyto Cetnosti byly ziskany tak,

Zdroj: vlastni vypoéty v SPSS

ze pro kazdy ukazatel byla sestavena kontin-
genéni tabulka vyjadfujici vztah ukazatele
k rozdéleni objektll do shlukd. Pokud se pro-
centni zastoupeni u nékteré kategorie zajimavé
lisilo od procentniho zastoupeni v celém souboru,
je uvedeno v tabulce 2, a to vy$Si hodnoty nor-
malnim typem pisma a nizsi hodnoty kurzivou.
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Charakteristika shluk(i pomoci vybranych kategorii vybranych ukazatelt

Vyznamné kategorie Relativni etnost Relativni etnost
v ramci shluku (v %) | pro cely soubor (v %)
Shluk 1 alespon 1 ekonomicky aktivni ¢len 91,1 61,4
(Vlastni auto (z toho 2 ekonomicky aktivni ¢lenové) 46,5 26,6
i pocitac) vy$§i zaméstnanec v Cele 39,3 23,3
alespoft 1 z partner(i VS vzdélani 23,4 14,0
nepracujici ddchodci 74 35,7
Shluk 2 nepracuijici dichodci 52,5 35,7
(vlastni auto, alespoft 1 z partner(i SS vzdélani 86,2 75,4
nechce poéitac) | venkovské obce 46,5 36,3
fidce obydlena oblast 55,3 43,0
nizka uroveri vzdélani 6,8 10,6
alespori 1 z partner( VS vzdélani 7,0 14,0
Shluk 3 nepracujici dichodci 81,7 35,7
(nechce auto nizka Uroven vzdélani 28,6 10,6
ani pocitac) alespori 1 z partner( SS vzdélani 66,7 754
alespori 1 z partner( VS vzdélani 48 14
Shluk 4 1 nezaméstnany ¢len 9,2 46
(nemé na auto) | 2 nezaméstnani ¢lenové 1,3 0,5
husté obydlena oblast 38,8 31,3

Zdroj: CSU (Setteni SILC, CR, 2008), vlastni vypoéty v SPSS

Obdobnym zplsobem bychom mohli vytva-
fet skupiny doméacnosti podle mnoziny jinych
ukazateld. V nékterych pfipadech je vhodné
nékteré proménné s malo zastoupenymi kate-
goriemi prekédovat. Takovou proménnou je
napfiklad ukazatel, jak doméacnost vychazela
s pfijmy na Sestibodové Skéle, od kategorie
»S velkymi obtizemi“ po kategorii ,,velmi snad-
no“. Tuto proménnou jsme prfekddovali do tfi
kategorii, a to 1 (s obtizemi), 2 (s menSimi obti-
zemi) a 3 (snadno).

Aplikaci dvoukrokové shlukové analyzy na
proménné pocitac, auto a vychdzela ziskame
jako optimélni vysledek 12 shlukd. Pokud chce-
me popsat jen maly pocCet shlukd, mizeme
zacit od dvou shlukt a napfiklad sledovat dle-
zitost proménnych pro vytvofené shluky.
Z obrazku 3 je zfejmé, Ze na vytvoreni shlukl
méla nejvétsi vliv [Input (Predictor) Importance)
proménna vychazela a nejmensi vliv proménna
pocitac. Tento poznatek by mohl vést k mylné-
mu zaveéru, ze proménné nebyly vhodné vybra-
ny a ze nema smysl zkoumat rozdéleni objektd
do jinych poctl shlukG. Na obrazku 4, ktery
charakterizuje tfi shluky, jsou jiz vSechny tfi pro-
ménné ohodnoceny stejnou dulezitosti (hodno-
tou jedna, legenda neni z diivodu Uspory mista

soucasti obrazku). Rozdil v hodnotéach obryso-
vého koeficientu je pfitom pfiblizné stejny, jako
rozdil pro jiné po sobé nasledujici pocty shluku.

Ziskané tfi shluky mGzeme tedy charakteri-
zovat nasledujicim zplsobem. V nejvéts§im
shluku (5 530 domacnosti) pfevazuji domac-
nosti, které vlastni auto i pocitaC a vychazely
s pfijmy s mensimi obtizemi. Druhym shlukem
z hlediska velikosti (3 533 domacnosti) je sku-
pina domacnosti, které (vSechny) vychazely
s pfijmy snadno. V ramci nich pfevazuji domac-
nosti, které vlastni auto i pocitac. Ve tfetim shlu-
ku (2 231 domacnosti) jsou zastoupeny domac-
nosti, které (vSechny) auto nemaji z jinych
dlvodu nez finanénich. V ramci nich prevazuiji
domacnosti, které také nemaji pocita¢ z jinych
davodl nez finanénich a vychazely s pfijmy
s menSimi obtizemi.

Pfi vétSim poctu proménnych zafazenych
do analyzy by bylo tfeba zohlednit intenzitu
jejich zavislosti, aby skupina velmi zavislych
proménnych neméla na shlukovani vétsi vliv
nez proménné ostatni. Ve vySe uvedenych pfi-
padech jsme se vSak zaméfili pouze na dvé
a tfi proménné, u nichz Slo pfedevSim najit
vyznamné kombinace kategorii, tudiz jsme
vy$e zminény aspekt nesledovali.
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Charakteristika shluk( z hlediska proménnych auto, poéitaé, vychazela

(2 shluky)
Input (Predictor) Importance
H100os0os004002000
Cluster 1 2
si
fze | | 58.7% | | 31.3%
(T761) (3533
|Inputs

. auto
ma vlastni (54.3%)

wychazela

snadno (100.0%)

. auto
ma vlastni (77.0%)

poéitaé
nema.z jinych
duvoduinechee

(45.0%

poéitac
ma vlastni (64.29%)

(3 shluky)

Zdroj: vlastni vypocty v SPSS

Charakteristika shlukt z hlediska proménnych auto, poéitaé¢, vychazela

Size

Inputs

~ poéitaé
ma vlastni (55.1 %)

wychazela

s mensimi obtizermni

ma vlastni (77.0%)

~ poéitaé
ma vlastni (6

vychazela
snacdno (100.0%)

nemaz jinjych
duvoduinechee
(100.0%)

potitat
nemaz jinych
duvoduinechce

(80.5%)

4.2%

vychazela
s mensimi obtiz

Zaver

Na pfikladu shlukovani domécnosti charakteri-
zovanych kategoridlnimi ukazateli jsme se
pokusili ilustrovat problematiku stanoveni vhod-
ného poctu shlukl. Prostfedky pro uréeni poctu
shlukl jsou v komerénich statistickych progra-
movych systémech implementovany zfidka.
Pokud systém zahrnuje néjakou podporu, poci-

Zdroj: vlastni vypoéty v SPSS

taji se pouze hodnoty koeficientli, které jsou
pfipadné graficky znazorfovany pro rdzné
pocty shlukl. Obvykle je tato moznost urena
pro shlukovani objektld charakterizovanych
kvantitativnimi proménnymi a optima stanove-
na pomoci riznych koeficientll se ¢asto lisi.
Uceleny pfistup pro stanoveni optimalniho
poc¢tu shlukll objektll, které jsou charakteri-
zovany nominalnimi proménnymi, pfipadné
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proménnymi rGznych typl, poskytuje systém
SPSS v ramci dvoukrokové shlukové analyzy.
Uzivatel by ovSem mél zadat horni hranici
poctu shlukd, pro které ma byt optimum nale-
zeno (standardné je nastavena hodnota 15).
Zpusob vypoctu zajistuje nalezeni optimalniho
poctu z jakéhokoli zadaného intervalu od 1 do
zadané maximalni hodnoty poétu shlukd. Je
tedy zfejmé, Ze pro rlizné intervaly mohou exi-
stovat rizné ,optimalni“ pocty.

Nejvétsi zodpovédnost lezi ovSem stale na
uzivateli, aby urgil, kolik pfiblizné chce ziskat
shlukt, aby mohly byt vhodné popsany a inter-
pretovany. Programem stanovené hodnoty
mohou byt pouze podpdrnym prostfedkem. Pro
uréeni vhodného poctu shluku je uzite¢né apliko-
vat vice nastroji. V tomto ¢lanku byly kromé
postupu zalozeném na informaénim kritériu BIC
pouzity hodnoty obrysového koeficientu a zkou-
mani dalezitosti proménnych z hlediska, jak dobfe
pomoci nich mohou byt rozliSeny riizné shluky.

Na zékladé nasich zkuSenosti pfi analyzach
riznych datovych souborl jsme vyhodnotili BIC
kritérium jako nastroj, ktery maze byt v fadé pfi-
padd vyuzit pro stanoveni vhodného poctu
shluki pfimo, tj. podle minimalni hodnoty ze
zadaného intervalu, aniz by musely byt prova-
dény dopodty podle vzorcl (6) az (9). V pfipa-
dé AIC kritéria jsme se s takovou moznosti
nesetkali. V praxi by bylo vhodnéjsi pouzit spiSe
vySe zminéna kritéria AIC3 ¢i CAIC, které vSak
v systému SPSS nejsou implementovana.

zobrazovaly jednak hodnoty zvoleného infor-
macniho kritéria, jednak diference (6) a pomér
(7). V soucCasnych verzich uzivatel zadné
z téchto hodnot k dispozici nema, naopak pfibyl
ve vystupu graf zobrazujici hodnotu obrysové-
ho koeficientu s indikaci kvality rozdéleni objek-
td do shlukd. Jednim z moznych zpusobu sta-
noveni vhodného poctu shluku je tak sledovat
diference v hodnotach obrysového koeficientu
a uvazovat takovy pocet shlukl (nejlépe
z oblasti Good), kdy pro niz8i pocet dojde k vét-
Simu poklesu hodnotu ve srovnani s poklesem
z vétsiho poctu shluka.

Ve svém dal$im vyzkumu se zaméfime na
navrh a analyzu vlastnosti nékterych jinych
koeficientl, zaloZzenych na principu vicenasob-
né analyzy rozptylu s vyuzitim speciélnich mér
variability pro nominalni a ordinalni proménné.
Planujeme téz analyzovat ostatni modifikace
stavajicich koeficientd uréenych pro kvantitativni

data s vyuzitim specialnich mér nepodobnosti
pro data kvalitativni a data smiSeného typu.

Tento clanek byl zpracovan za podpory pro-
stfedku institucionalni podpory na dlouhodoby
koncepcni rozvoj védy a vyzkumu na Fakulté
informatiky a statistiky VSE v Praze v roce
2010.
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CLUSTER ANALYSIS OF HOUSEHOLDS CHARACTERIZED BY
CATEGORICAL INDICATORS

Hana Rezankova, Tomas Loster

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.
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ANALYZA SOULADU OBSAHU ICT
STUDIINICH OBORU S POZADAVKY PRAXE

V CESKE REPUBLICE

Petr Doucek, Milos Maryska, Ota Novotny

Uvod

Za uplynulych vice jak padesét let od vyroby
prvniho pocitate se stal z nasazovani infor-
macnich systému a informacnich a komunikac-
nich technologii (ICT) jeden z rozhodujicich fak-
tord konkurenceschopnosti, ristu a produktivity
soucasnych vyspélych ekonomik. Je to zejmé-
na diky tomu, Ze ICT vytvéfeji jak vysokou pfi-
danou hodnotu, tak umozriuji zvySovat U¢innost
i ucelnost vyvojovych, vyrobnich, distribu¢nich
i obchodnich aktivit prakticky ve vSech sekto-
rech ekonomiky. Technologie tak prostupuji
celou ekonomikou a svuj synergicky efekt dopl-
nuji i faktem, Zze zpracovavaji znalosti, které
jsou hnaci silou sitové ekonomiky [11] a tim
vytvareji zakladni podminky pro vznik znalostni
ekonomiky [8]. Pfimy vliv nartstu ICT sektoru
na ucinnost organizaci prokazuji napf. prace
(25], [2], [21], [7].

ICT sektor zaméstnaval v roce 2009
v zemich OECD (Organization for Economic
Cooperation and Development) pfes 16 milionu
zaméstnancl (z toho je pfiblizné 11 miliond
pracovnikll v ICT sluzbach a 5 milion{i pracov-
nikd ve vyrobé ICT [20]), coz je cca 6 % veske-
ré ekonomicky aktivni populace v téchto
zemich. Na tvorbé HDP se vSak ICT sektor
v zemich OECD podilel vice nez 10 % [19].
V oblasti rGstu po¢tu zaméstnanct ma ICT sek-
tor zna¢nou dynamiku. V roce 2008 vzniklo
v ICT sektoru pfiblizné 1,4 milionu novych pra-
covnich mist. Pomér zaméstnanctl v ICT sekto-
ru vuci ostatnim sektordm ekonomiky neni ale
ve vSech ¢lenskych zemich OECD shodny [3].
Mezi zemé s nejvétSim podilem zaméstnancl
v ICT sektoru patfi Svycarsko a Svédsko, kde
¢ini jejich podil 8,0 % ze vS8ech zaméstnancu
v celé ekonomice [17], [5], [6].

V souCasné dobé pracuje celosvétové
v pozicich ICT odborniki téméf 5 % pracuijici
populace. S uvedenym ale souvisi otazka, kdo
je a kdo neni ICT odbornik, nebot’ definice roli
ICT odbornikll se stale vyvijeji a v sou¢asné
dobé dochazi ke kombinaci typickych znalosti
ICT odbornikl s dal§imi ,ne ICT" znalostmi jako
jsou marketing, byznys atd. [18]. K podobnym
zavérlim dochazi i Fernandey [9], ktery Fika, ze
kombinace ICT a ,ne ICT“ znalosti, nez pouze
specificky typ ICT znalosti. Dle stejného pri-
zkumu maji absolventi studijnich obord, které
jsou zaméfeny pouze na ICT dovednosti, pro-
blémy s komunikaci, kritickym mysSlenim, krea-
tivnim mys$lenim apod. — obecnéji fe€eno maji
problémy se zménou svého mysleni zejména
ve vztahu k préci s informaci. Tato fakta by se
méla odrazit i pfi fizeni lidskych zdroji v podni-
cich, jak je uvedeno napf. v [10], [20].

1. Formulace problému

Hlavnim problémem, na ktery jsme se v ramci
naseho vyzkumu provadéného v letech 2006
a 2009 zaméili, bylo zjistit, zda studijni obory
zaméfené na vyuku informatiky nabizeji moz-
nost svym studentiim ziskat v ramci vyuky (bez
rozsahlého mimoskolniho dovzdélavani) takové
znalosti, které pozaduje bézna ¢eska podniko-
va praxe pro jednotlivé hlavni role v oblasti pod-
nikové informatiky.

V ramci opakovanych prazkumd jsme proto
porovnavali obsah vyu€ovanych ICT studijnich
obord na &eskych vysokych Skolach s poza-
davky podnikové praxe na nejvice pozadované
ICT profese v ¢eské ekonomice.

Zcela samostatnou kapitolou je pak proble-
matika specializace pedagogU, ktefi zasadnim
zpUsobem ovliviuji zplsoby a Uspésnost
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pedagogického procesu, jehoz kvalita je
v ramci vysokoskolské vyuky jednim ze zaklad-
nich predpokladd kvality [1] a tim i zavrSeni
celého studijniho cyklu [14].

2. Metodika vyzkumu a jeji vyvoj

Metodiku vyzkumu jsme rozdélili na oblasti
pokryvajici prizkum mezi vysokymi Skolami
a prizkum mezi firmami. Kromé toho bylo
nutné stanovit néktera vychodiska vlastniho
vyzkumu, napfiklad stanoveni ICT roli v podni-
kové ekonomice, vymezeni hlavnich znalost-
nich domén a stanoveni zplsobu jejich méfeni,
ktera jsou diskutovana dale v této kapitole.

2.1 Role v ICT

Abychom mohli navrhnout vhodné role ICT
odbornikll, museli jsme vymezit, koho vlastné
budeme vnimat jako ICT odbornika. Za ICT
odbornika povazujeme zaméstnance, jehoz
pracovni zafazeni vyzaduje specifické informa-
tické dovednosti a znalosti o tvorbé, nasazeni,
provozu ICT a k vyuziti ICT v aplikaéni oblasti.
Prace s ICT predstavuje hlavni napln jeho
zaméstnani [19]. Za ICT odborniky nepovazuje-
me koncové uzivatele ICT, ktefi vlastni specia-
lizovanou ¢innosti neovliviuji praci ostatnich
uzivatel s ICT. Ddvodem nezahrnuti koncovych
uzivatell mezi ICT odborniky je fakt, ze stale
vice profesi (Iékafi, financnici, architekti, ucetni
a dalsi) vyuziva ICT pfi své praci a vysledky
priizkumu zaméreného pouze na ICT odborni-
ky by tak mohly byt zkresleny. VySe uvedena
definice je vSak pro potfeby naseho vyzkumu
stale nedostate€né podrobna, protoze ICT
odbornici mohou pracovat v fadé roli, které jsou
z hlediska potfebnych dovednosti a znalosti
zcela odli$né (viz napf. porovnani pozadavkl na
programatora a feditele oddéleni ICT v podniku).

Pro potfeby vyzkumu jsme proto stanovili
(ve spolupraci s profesnimi sdruzenimi ICT
odbornik a firem — Ceské asociace manazert
usekl informacénich technologii CACIO a ICT
Unie) Sest zakladnich roli ICT odbornikl: byz-
nys analytik — architekt, manazer rozvoje
a provozu IS/ICT (informaénich systému
a informacnich a komunikacnich technologii),
obchodnik s ICT produkty a sluzbami, vyvo-
jar/IS architekt, spravce aplikaci a IT infra-
struktury, pokrocily uzivatel ICT — metodik.

Kazdou z uvedenych Sesti roli jsme popsali
strukturovanou formou. V popisu kazdé role
jsme identifikovali obvyklé nazvy profesi uzivané
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v praxi, které |ze do této role zaradit. Dale jsme
popis role doplnili o kli¢ové znalosti a ¢innosti,
o kterych pfedpokladame, Ze jsou s danou roli
spojené [4].

2.2 Kategorie znalosti

Ve spolupraci s vySe uvedenymi sdruzenimi
jsme déle formulovali poZzadavky na obligatorni
znalosti a dovednosti ICT odbornika, které jsou
vyzadovany u vSech roli. Za né povazujeme
zejména vysoky stupen kreativity pfi FeSeni
uloh, dobrou znalost angli¢tiny (pismem i slo-
vem), schopnost prace v tymu a komunikaéni
schopnosti. V rdmci vyzkumu jsme tyto doved-
nosti nezjistovali.

Na vymezeni obligatornich znalosti a doved-
nosti jsme navazali vymezenim znalostnich
domén ve smyslu slovy sdélitelnych (pedago-
gickym procesem) nebo praktickymi cvi€enimi
nabytych znalosti a dovednosti. Zde jsme
vymezili ty znalosti a dovednosti, které jsou
vyzadovany pro jednotlivé role s rGznou mirou
naléhavosti. Roz¢lenili jsme je i na zakladé [23]
na nasledujici znalostni domény: 01 Modelova-
ni procest, 02 Funkcionalita a customizace
aplikaci, 03 Definice ICT sluzeb a variant
provozu, 04 Management ICT, 05 Analyza
a navrh IS (podnikového informaéniho systé-
mu jako celku i jeho casti), 06 Softwarové
inZenyrstvi (techniky a postupy tvorby progra-
movych produktt), 07 Datové a informacni
inZzenyrstvi, 08 Znalosti infrastruktury ICT,
09 Provozni excelence, 10 Schopnosti vede-
ni tymu, 11 Znalosti ICT trhu, 12 Metody
fizeni a organizace, 13 Finance a ekonomika
podniku, 14 Obchod a marketing, 15 Mate-
matika a statistika, 16 Pravo.

Kazdou z téchto znalostnich domén jsme
popsali tak, aby byli respondenti vyzkumu
schopni pfifadit ECTS (European Credit Tran-
sfer and Accumulation System) kredity ziskava-
né studenty ve vyucovanych predmétech do
pfislusné domény. Jednotlivé domény, jejich
popis a mapovani mezi jednotlivymi prlizkumy
je uvedeno napf. v [13].

2.3 Urovné znalosti

Objemy ECTS kreditt, které studenti na zakla-
dé svého studia mohou ziskat v jednotlivych
znalostnich doménéch, jsme prepoditali na neli-
nearni Sestidroviiovou stupnici. Zplsob pfepo-
&tu jsme stanovili nasledujici: 0 — Zadné zna-
losti, 1 — Obecny pfehled o problematice
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(odpovida pfiblizné 1-2 ECTS kreditim vyuky),
2 - Zakladni orientace v problematice
a v terminologii (odpovida pfiblizné 3-5 kredi-
tim vyuky), 3 — Solidni prehled o dané pro-
blematice a zakladni praktické dovednosti
(odpovida priblizné 6-20 kreditim vyuky), 4 —
Solidni pfehled o dané problematice a solid-
ni praktické dovednosti (odpovida priblizné
21-40 kreditim vyuky), 5 — Nejvyssi znalostni
kvalita — hluboké aktualni znalosti a pokro-
cilé praktické dovednosti (odpovida 41 a vice
kreditim vyuky).

Na zakladé diskusi se zastupci vysokych
Skol a podnikll z oblasti ICT jsme se rozhodli
pouzit totoznou $kalu i pro dotazovani firem.
V pfipadé firem nahradil poGet ECTS kreditd
pro firmy srozumitelnéjsi termin ,pocty dni Sko-
leni“. Pfepocitavacim mechanismem byl zvolen
pomér 1 ECTS kredit = 1 den $koleni. K poctu
1 ECTS kredit 1 den $koleni — tj. 8 hodin, jsme
dospéli po analyze u€ebnich osnov informatic-
kych pfedmétt napt. na VSE v Praze, Ostrav-
ské Université, Technické univerzité v KoSicich,
Université Pardubice, MLZU Brno a dale z kon-
zultaci s pedagogy z téchto vysokych Skol.
Jedné se o pfimou efektivni vyuku. Sestikre-
ditové predméty maji obvykle 52 hodin pfimé
vyuky, ¢emuz odpovida 8,7 vyukové hodiny na
1 ECTS kredit; 0,7 kreditu jsme odecetli na zru-
Senou vyuku z rliznych divodu (statni svatky,
uvodni seznameni s kurzem apod.).

2.4 Znalostni Profily a jejich
vzdalenosti

Mnozina znalosti, ktera je oCekavana u kazdé
z vySe definovanych profesnich roli, je v ramci
naseho vyzkumu pojmenovana jako znalostni
profil profesni role. Prostfednictvim definované-
ho znalostniho profilu provadime porovnani
mezi pozadavky podnikové praxe na znalosti
ICT s nabidkou, kterou poskytuji vysoké Skoly
prostfednictvim svych studijnich obora. Pro toto
porovnani jsme vyuzili modifikované metody
vzdalenosti od idealni varianty. Pro toto Setfeni jsme
vyuzili postup stanoveni agregované hodnoty
vektoru varianty (znalostni profil studijniho oboru)
a jeji odchylky od vektoru ohodnoceni varianty
idedlni (praxi pozadovany znalostni profil role).

D(a) = d(a,s), (1)

kde
d je funkce vzdalenosti,

vektor a je slozen z ohodnoceni domén zjiste-
ného znalostniho profilu studijniho oboru,
vektor s je slozen z ohodnoceni domén poza-
dované drovné znalosti pro sledovanou roli.

Funkce vzdalenosti d je pak dana pro kaz-
dou znalostni dimenzi metrikou:

pro a>=s;,
-a pro a<s;.

Vzdalenost mezi znalostnim profilem studij-
niho oboru a znalostnim profilem dané profesni
role je pak dana D(a) = 20 di (ai,si) a jeji inter-
pretaci je pocet dni Skoleni, které musi firma
investovat do nové pfijatého ICT odbornika
(absolventa) takového studijniho oboru, aby dosa-
hl minimalni pozadované Urovné znalosti, kterou
firma pro danou profesni roli pozaduje. Pfi vypo-
¢tu vzdalenosti jde tedy o soucéet nedostatki,
které ma znalostni profil daného studijniho oboru
oproti znalostnimu profilu dané profesni role.

Za pfijatelnou hranici poctu dni doskoleni
(pfijatelna vzdalenost), kdy jesté neni absolvent
pro firmu pfili§ drahy, jsme po diskusich s pred-
staviteli firem a odbornych spole¢nosti stanovi-
li 60 dni Skoleni.

2.5 Vyzkum mezi Skolami

Vybér vysoké skoly

V rdmci vyzkumu jsme oslovili vysoké Skoly
v Ceské republice, které v ramci svych studij-
nich obord vyu€uji informatiku. Vstupnim infor-
macnim zdrojem pro identifikaci odpovidajicich
vysokych kol byly seznamy akreditovanych
studijnich oboru, které vede Ministerstvo $kol-
stvi mladeze a t&lovychovy a Ustav pro infor-
mace ve vzdélavani. Tyto seznamy jsou uvede-
ny v informacnich zdrojich [15] a [24].

Z mnoziny vSech akreditovanych studijnich
obortl v Ceské republice (v roce 2006 jich bylo
zjisténo pfiblizné 7.800 a v roce 2009 pfiblizné
7.900 [15]) jsme vybrali pouze informatické obory.
Za informatické obory povazujeme vSechny
obory, jejichz nazev obsahuje ¢ast slova ,infor-
ma“. Vyjimkou z tohoto byly obory s pfedmétem
vyuky knihovnictvi. Do kone¢ného seznamu
informatickych obord jsme jesté pfidali obory,
které neodpovidaly kédem studijniho oboru
nebo jej nemély vyplnény a jejichz ndzev obsa-
hoval nékteré z nasledujicich slov: ,informa®
spocitac’, ,softwar, ,computer”, ,program*
a kombinaci ,,vypocet” a ,technik”.
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Osloveni vysoké skoly

Kazdou z vybranych vysokych skol jsme oslovi-
li prostfednictvim unifikovaného strukturované-
ho dotazniku [4], [16]. V dotazniku byly obsaze-
ny skupiny otazek, které zjistovaly: Identifikaéni
Udaje vysoké Skoly a studijniho oboru, pocet
studentu studijniho oboru (pocet noveé pfijatych,
celkovy pocet, poc€et absolventll), pocet peda-
gogu v pfepoctu na plny Uvazek, typ klasifikace
studentd studijniho oboru (ECTS kredity, kredi-
ty pfimé vyuky za semestr apod.) a pocet kre-
dith za studijni pfedméty, které je nutné v ramci
studijniho oboru absolvovat v ¢lenéni dle zna-
lostnich domén. V roce 2009 jsme informaci
o ziskadvanych ECTS kreditech rozdélili na
povinné a volitelné. Povinné ECTS kredity musi
kazdy student spinit. Volitelné ECTS kredity si
studenti mohou vybirat na zakladé pravidel sta-
novenych pro dany studijni obor.

2.6 Vyzkum mezi firmami

Vybér vzorku firem

Vyzkum mezi firmami jsme zalozili na udajich
v Registru ekonomickych subjektt, ktery vede
Cesky statisticky Gfad. K 31. 12. 2005 bylo
v tomto registru celkem 2 388 490 subjekt(,
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z nichz 1 266 336 subjektl bylo ekonomicky
aktivnich. Ekonomicky aktivni subjekty byly
cilovou skupinou, kterou jsme dale omezili dal-
8imi vybérovymi podminkami. Po jejich uplatné-
ni jsme z vysledné mnoziny ekonomicky aktiv-
nich subjektt vybrali vybérovy vzorek, ktery
jsme oslovili. Omezujicimi a rozliSujicimi pod-
minkami byly:
= Velikost ekonomického subjektu, ktera je
dana poctem zaméstnancu. Pro potfeby
prazkumu jsme zvolili Sest kategorii velikos-
ti podniku s poétem zaméstnancu: 0, 1-9,
10-49, 50-249, 250-999, 1000 a vice. Do
kategorie 0 jsme zapocitali také subjekty,
které pocet pracovnikd neuvedly.
= Odvétvi €innosti, které slouzilo k urceni
miry naro€nosti vyuziti ICT ve firmé. Na
zékladé podilu objemu investic do ICT na
obratu firmy jsme odvétvi rozdélili do tfi kate-
odvétvi stfedné narocna (SIT) a odvétvi
s nejvyssi naroénosti na vyuzivani ICT (VIT).
Na zakladé uvedenych podminek jsme
identifikovali poéty ekonomicky aktivnich sub-
jektl v roz¢lenéni dle velikosti a odvétvi ¢innos-
ti. Detailné&ji uvedeno v Tab. 1.

Struktura aktivnich ekonomickych subjekti v Ceské 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 6217 1164 182 871 512
VIT 49 851 9 590 2216 710 170 4 62 578
Total 1010 520 198 059 44 500 11 244 1703 310 1 266 336
Zdroj: [4]

PFi rozhodovéni o velikosti vybérového sou-
boru jsme vychazeli z ivahy, zZe nejjednodussi,
tj. proporcionalni rozvrzeni do oblasti, kdy jsou
vybérové podily ve vSech oblastech stejné,
nebude v tomto pfipadé vhodné. Oblasti
v zakladnim souboru se velikosti zasadné lisi,
viz Tab. 1. Tuto skute¢nost jsme se rozhodli
zohlednit zejména takto:
= ve skupiné nejvétSich subjektl (pfes 1000

zaméstnancu), kterych je nejméné, provést

vyCerpavajici zjistovani,

= v odvétvich naro€nych na informacni tech-
nologie provést vyCerpavajici zjistovani jiz
u subjektd pfes 50 zaméstnancu.

PFi realizaci Setfeni je vSak dale nutné podi-
tat u nékterych jednotek s odmitnutim Ucasti.
Vyznamnym argumentem pfi rozhodovani
o velikosti vybérového souboru jsou vzdy také
kalkulované naklady Setfeni. S ohledem na tyto
skute¢nosti byl po dohodé s firmou realizujici
vlastni terénni Setfeni pfedpokladany rozsah
vzorku stanoven na 1002 jednotek v ¢lenéni
a poctech tak, jak je uvedeno v Tab. 2.
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Struktura zkoumaného vzorku firem

0 1-9 10-49 50-249 250-999 vice 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 1002
Zdroj: [4]

Osloveni firem ve vzorku

Zjistovani bylo provedenou metodou telefonic-
kého dotazovani CATI (Computer Assisted
Telephone Interviewing) v kombinaci s on-line
dotazovanim.

V dotazniku pro on-line a telefonické dota-
zovani byly obsazeny skupiny otazek tykajici se
charakteristiky firmy — ,naro¢nost na informac-
ni technologie“ s hodnotami MIT, SIT a VIT, zda
jde o dodavatele ¢i uzivatele ICT, zda je vlast-
nik firmy tuzemsky nebo zahrani¢ni, jaky je
pocet zaméstnancll a identifikace sektoru dle
OKEC, pozadavky na znalosti v &len&ni dle
znalostnich domén, které jsme uvedli vyse. Fir-
mou pozadované znalosti byly pfifazovany
kazdé z Sesti definovanych profesnich roli, poza-
dovana praxe pro kazdou profesni roli, doplfiuji-
ci Udaje o primérném mésiénim platu v kazdé
profesni roli a pocet ICT odbornikd v pfislusné
roli, ktefi jsou ve firmé zaméstnani véetné vyhle-
du firmy na jejich pocet v letech 2005-2015.

Setfeni mezi firmami bylo provedeno v roce
2006. Vysledky tohoto Setfeni byly pouzity jako
srovnavaci platforma jak pro Setfeni mezi vyso-
kymi Skolami v roce 2006, tak v roce 2009.
Navazné Setfeni bylo provedeno jesté v zavéru
roku 2010, jeho vysledky jsou vSak jesté ve sta-
diu zpracovani a nejsou v tomto ¢lanku zahrnu-
ty. Z dosavadnich vysledkd navazného Setfeni
vsak jiz vyplynulo, Ze se v dobé& mezi obéma
Setfenimi pozadavky firem vyznamné nezvysily.

2.7 Zpracoyani a vyhodnoceni
dotazniku
Zpracovani a vyhodnoceni dotaznik(i bylo pro-
vadéno prostfednictvim integraénich (ETL)
a analytickych nastroji (dolovani dat — data-
mining) platformy Microsoft SQL Server.
Dotazniky jsme prostfednictvim ETL
nastroju zpracovali a v cilové podobé umistili do
databaze MS SQL Server. Tuto databazi jsme

analyticky zpracovali vyuzitim deskriptivniho
modelu shlukové analyzy z nastroji pro dolo-
vani dat (DM) platformy MS SQL Server. Shiu-
kovou analyzu jsme provadéli nad znalostnimi
doménami, kde pfifazena kreditni ohodnoceni
predstavovala parametry analyzované proménné.

Podstatou shlukové analyzy jsou algoritmy
(soubor algoritmt), které seskupuji objekty
v uréeném souboru objektt do skupin. Pro iden-
tifikované shluky (skupiny) plati dvé zakladni
charakteristiky:
= prvky ve shluku jsou si vzdjemné co nejvice

podobné,
= shluky jsou vzajemné co nejvice odliSné.

V néstroji MS SQL Server jsou k dispozici
dvé zakladni standardné pouzivané metody,
a to metoda K-pramérl (K-means) a EM
(Expectation-Maximamization) algoritmus
(algoritmus zaloZeny na vzdalenostech).

Princip algoritmu K-pramértd je identifikaci
pfislusnosti analyzovaného prvku (v tomto pfi-
padé studijniho oboru) do shluku na zakladé
vzdalenosti. Analyzovany prvek pfislusi k tomu
shluku, k jehoz stfedu je nejblize. Vzdalenost
od stfedu je méfena na zakladé jednoduchych
euklidovskych vzdalenosti. Pro prvky pfifazo-
vané metodou K-prdmérl plati, Ze vzdy patfi
pravé k jednomu shluku, nebot’ shluky vytvore-
né K-priméry se nepfekryvaji [16], [22].

Princip EM algoritmu vyuziva pravdépodob-
nostni porovnavani, které ur€uje, zda prvek
patfi k danému shluku ¢i nikoliv. Jde o metodu
tzv. smiSeného modelu, ktery je zalozen na
predpokladu, Ze data jsou smési pozorovani,
ktera pochdazi z riznych pravdépodobnostnich
rozdéleni. EM algoritmus a zpusob pfifazovani
prvkl ke shlukiim Ize znazornit prostrednictvim
kfivky. EM algoritmus pracuje na zminéné kfiv-
ce s priméry a odchylkami, které zohledruje.
Cilem modelu je jednotliva rozdéleni od sebe
oddélit a modelovat je [4], [16], [22].
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Oproti pfedchozi metodé se v EM algorit-
mech mohou shluky pfekryvat a dale EM algo-
ritmus stanovuje pravdépodobnost, s jakou
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jednotlivé prvky patfi k jednotlivym shlukim.

Graficka interpretace uvedenych algoritml je
uvedena na Obr. 1.

m Shlukovani prostfednictvim K-priiméra (vievo) a EM algoritmu (vpravo)

Pro potfeby naseho vyzkumu jsme se rozhod-
li pouzit metodu K-Means. Identifikovali jsme tak
studijni obory, které poskytuji studentiim obdobné
objemy ECTS kreditd v obdobnych znalostnich
doménéach. Vysledkem byly shluky vzajemné
podobnych studijnich obor( z hlediska zaméreni
naseho vyzkumu. Nasledné bylo mozné na zékla-
dé porovnani s poptavkou urcit, jak jednotlivé shlu-
ky odpovidaji poZzadavkim firem na znalosti absol-
ventud v jednotlivych profesnich rolich.

2.8 Rozdily v Setfenich
v jednotlivych letech
Na zakladé zkuSenosti z prvniho Setfeni jsme
v druhém Setfeni provedli drobné Upravy
v metodice. Mezi faktory, které povazujeme
za vyznamné a které mohou ovlivnit vysledky
jednotlivych vyzkum(, a tedy i jejich porovna-
telnost, fadime zménu ve struktufe a poctech
odpovedi respondentd a zmény v dotaznicich:
= Vliv zmén v poctu a struktufe odpovédi
respondenti souvisi se vznikem a zanikem
novych studijnich obor(i — zejména oborl na
soukromych vysokych Skolach a dale probi-
hajicim procesem ukonéovani pétiletych
studijnich obora. Tento faktor nebylo mozné
z nasi strany ovlivnit. Disledky zmén v ana-
lyzované oblasti predstavuji bézny vyvoj,

Zdroj: [12]

ktery moznosti porovnani vysledkl vyzku-
mU mezi lety mohou ovlivnit, ale je mozné
je odpovidajicim zpisobem vysvétlit.

= Vliv zmén v dotaznicich souvisi s drobny-
mi zménami obsahu dotaznikd, obsahu
a zaméreni nékterych znalostnich domén,
a zejména s roz€lenénim ECTS kreditd na
povinné a volitelné. Cilem téchto nami vyvo-
lanych Uprav bylo zvySeni detailu informaci
o studijnich oborech a zvySeni vzajemné
porovnatelnosti studijnich oborG. Dopad
zmén jsme minimalizovali vhodnym navr-
hem modelu dat a dale vhodnym navrhem
porovnavanych skute¢nosti — znalosti z roku
2006 vs. celkové znalosti z roku 2009 (sou-
Cet znalosti povinnych a volitelnych).

3. Zjisténé vysledky

Na z&kladé provedenych analyz jsme dospéli
k zjisténim, ktera jsou uvedena v nasledujicich
podkapitolach.

3.1 Navratnost dotazniku

Vysoké skoly

Kvantitativni charakteristiky vyzkum( z roki 2006
a 2009 vcetné miry navratnosti dotaznikovych
Setfeni uvadime v Tab. 3.

3, XVI, 2013 m

—

153



EM 03 13 zlom(4) 3.9.2013 10:15 Strénka%

154

Informaéni management

Struktura zkoumaného vzorku studijnich obort

Rok Pocet oslovenych Navratnost dotazniki z Navratnost
v§ Fakult | Studijnich obori Fakult  |Studijnich oborli| dotaznik
(aktualnich) (aktualnich) (%)
2006 34 65 249 53 203 82
2009 32 60 196 30 94 48
Zdroj: autofi
Firmy a magisterské studijni obory (obsahuiji jak péti-

Vysledky Setieni pfesné odpovidaji vzorku uve-
denému v Tab. 2, protoze Setfeni bylo dodava-
no externi odbornou spole¢nosti, zaméfenou
na provadéni prazkumd.

3.2 Charakteristiky zjisténych dat
Statistické charakteristiky analyzovaného vzor-
ku dat v €lenéni na bakalafské studijni obory

leté magisterské studijni obory, tak i agregaci
dat za bakalarské a navazujici magisterské stu-
dijni obory odpovidajicich vysokych skol) uvadi-
me Vv nasledujicich dvou tabulkach Tab. 4
(bakalarfské studijni obory) a Tab. 5 (magister-
ské studijni obory).

Statistické charakteristiky zkoumaného vzorku bakalaiskych studijnich obor

Tab. 4: (2006)
Znalostni domény n=293
X X Max. | Min. c 62 ) T
01 Modelovani procest 1,634 | 2,000 | 4,000 | 0,000 | 1,374 | 1,887 | -0,056 |-1,568
02 Funkcionalita a nasazovani aplikaci 1,301 | 1,000 | 5,000 | 0,000 | 1,435 | 2,061 | 0,669 |-0,675
03 Definice ICT sluzeb a variant provozu | 1,387 | 1,000 | 3,000 | 0,000 | 1,344 | 1,805 | 0,109 |-1,805
04 Analyza a navrh IS architektury 1,860 | 2,000 | 4,000 | 0,000 | 1,282 | 1,643 | -0,461 |-1,234
05 Softwarové inzenyrstvi 2,301 | 3,000 | 5,000 | 0,000 | 1,435 | 2,061 | -0,277 | -0,699
06 Datové inzenyrstvi 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 Provozni excelence 1,462 | 2,000 | 4,000 | 0,000 | 1,265 | 1,599 | -0,012 | -1,566
09 Komunikaéni a prezentaéni schopnosti | 2,032 | 3,000 | 4,000 | 0,000 | 1,355 | 1,836 | -0,515 |-1,191
10 Schopnosti vedeni tymu 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 fizeni 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 Pravo 1,452 | 2,000 | 4,000 | 0,000 | 1,238 | 1,533 | 0,131 |-1,367
Zdroj: autofi

Z pohledu na zjisténd data vyplyva, ze
zovany znalosti ICT infrastruktury, za nejméné
dllezité pak znalosti ICT trhu. Smérodatna

odchylka u jednotlivych odpovédi je prakticky
stejna. Zaporna Sikmost u vétSiny proménnych
pak naznacuje, Ze vétSina Skol voli v odpové-
dich vys&i hodnoty nez je pramérna hodnota
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a primeér je pak snizen odlehlymi odpovédmi
nékterych respondentu. Z tohoto dlivodu pova-
zujeme za vhodné porovnavat jednotlivé
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proménné nejen podle priméru, ale i podle
medianu, jakkoli zde je srovnani trochu hrubsi
a proménné se pouze rozdéli do tfi skupin.

Statistické charakteristiky zkoumaného vzorku magisterskych studijnich obort

Tab. 5: (2006)
Znalostni domény n=128
X Max. | Min. c (o] 1) T
01 Modelovani procesl 2,125 | 3,000 | 4,000 | 0,000 | 1,562 | 2,441 | -0,412 | -1,447
02 Funkcionalita a nasazovani aplikaci 1,789 | 2,000 | 4,000 | 0,000 | 1,494 | 2,231 | -0,165 |-1,640
03 Definice ICT sluzeb a variant provozu | 1,625 | 2,000 | 4,000 | 0,000 | 1,463 | 2,142 | -0,059 |-1,735
04 Analyza a navrh IS architektury 2,148 | 3,000 | 4,000 | 0,000 | 1,506 | 2,269 | -0,397 | -1,351
05 Softwarové inzenyrstvi 2,664 | 3,000 | 5,000 | 0,000 | 1,623 | 2,634 | -0,642 |-0,893
06 Datové inzenyrstvi 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 Provozni excelence 1,625 | 2,000 | 5,000 | 0,000 | 1,527 | 2,331 | 0,184 |-1,351
09 Komunikacni a prezentaéni schopnosti | 2,289 | 3,000 | 5,000 | 0,000 | 1,553 | 2,412 | -0,431 |-1,199
10 Schopnosti vedeni tymu 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 fizeni 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 Pravo 1,344 | 1,500 | 4,000 | 0,000 | 1,325 | 1,755 | 0,168 |-1,692
Zdroj: autofi

Odpovédi, vztahujici se k jednotlivym
doménam se opét navzajem lisi, nejmensi
daraz je kladen na znalosti obchodu a marke-
tingu, nejvétsi na ICT infrastrukturu. Doporucu-
jeme podrobné se zabyvat rozdily mezi poza-
davky na bakalarské a magisterské obory, coz
by mohlo byt klicem k budouci diferenciaci
bakalafského a magisterského studia ICT
obord. Obecné jsou pozadavky na magisterské
absolventy vy$si (v priméru o 0,2 bodu), vyraz-
né vyssi jsou ve vécnych doménach 01-06
a dale u ,soft skills“ (09—-12). Naopak nizsi nez
primérné (nebo dokonce absolutné nizsi) jsou
u odbornych ne-ICT pfedmétu (finance a eko-
nomika podniku; pravo).

V nésledujici tabulce Tab. 6 uvadime jako
pfiklad charakteristiky analyzovaného vzorku
dat 1002 firem z roku 2006 pro roli Manazer
rozvoje a provozu IS/ICT.

Na manazery jsou obecné kladeny vy$si
pozadavky, coz se projevuje ve vyrazné

vysSich hodnotach u vSech ukazatell; nelze
detailné ani urcit jednotlivé specializované
domény, v nichz by byly pozadavky vyznamné
niz&i. Rozptyly odpovédi jsou taktéz stejné.
Pomérné vyrazné je zaporné zeSikmeni rozdeé-
leni, coz znamend, Ze velkd vétsina firem
udava u jednotlivych odpovédi vyssi hodnoty
a primeér je pak stazen nékolika odlehlymi niz-
kymi hodnotami.

3.3 Znalosti oéekavané firmami

Na zakladé analyzy, kterou jsme provedli nad
daty z vyzkumu mezi firmami, jsme zjistili poza-
davky kladené firmami na jednotlivé profesni
role (pro vypocet pozadované urovné znalosti
¢i dovednosti pro skupinu firem byl vzdy pouzit
median). Pfikladem pozadavku na znalosti pro-
fesni role Manazer rozvoje a provozu IS/ICT
je graf uvedeny na Obr. 2. Z néj je zfejmé, ze
v pfipadé této profesni role jsou firmami vyza-
dovany po absolventech nastupujicich do
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a provozu IS/ICT

Statistické charakteristiky odpovédi firem na pozadavky role Manazer rozvoje

Znalostni domény n = 1002
X Max. | Min. c G2 S T
01 Modelovani procest 3,557 | 4,000 | 5,000 | 0,000 | 1,235 | 1,525 | -1,026 | 1,196
02 Funkcionalita a nasazovani aplikaci 3,547 | 4,000 | 5,000 | 0,000 | 1,236 | 1,527 | -0,933 | 0,811
03 Definice ICT sluzeb a variant provozu | 3,443 | 4,000 | 5,000 | 0,000 | 1,297 | 1,683 | -0,942 | 0,711
04 Analyza a navrh IS architektury 3,427 | 4,000 | 5,000 | 0,000 | 1,272 | 1,618 | -0,799 | 0,401
05 Softwarové inzenyrstvi 3,260 | 3,000 | 5,000 | 0,000 | 1,412 | 1,995 | -0,764 | 0,035
06 Datové inzenyrstvi 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 Provozni excelence 3,609 | 4,000 | 5,000 | 0,000 | 1,345 | 1,810 | -1,096 | 0,946
09 Komunikacni a prezentacni schopnosti | 3,714 | 4,000 | 5,000 | 0,000 | 1,305 | 1,703 | -1,255 | 1,438
10 Schopnosti vedeni tymu 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 fizeni 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 Pravo 2,922 | 3,000 | 5,000 | 0,000 | 1,395 | 1,947 | -0,292 | -0,532
Zdroj: autofi

juniorskych pozic znalosti minimalné na drovni
solidniho pfehledu ve vSech doménach. V pfi-
padé znalostnich domén 01-04, 07-10 a 12
jsou pak vyzadovany navic solidni praktické

dovednosti. V ostatnich znalostnich doménach
firmy vyzaduji pro tuto roli znalosti pouze na
urovni 3, tedy solidni pfehled o dané problema-
tice a zakladni praktické dovednosti.

m Znalostni profil pro roli Manazer rozvoje a provozu IS/ICT

15 Statistika

14 Obchod a marketing

13 Finance a ekonomika
podniku

12 Metody fizenia
organizace

11 Znalosti ICT trhu

10 Schopnosti vedeni
tymu

01 Modelovani procesi
16 Pravo

4

09 Komunikaéni a

02 Funkcionalita a

nasazovani aplikaci

03 Definice ICT sluzeb a
variant provozu

04 Analyza a navrh IS
architektury

05 Softwarové
inzenyrstvi

06 Datové inzenyrstvi

07 ICT infrastruktura

08 Provozni excelence

Zdroj: autofi
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Timto zplsobem byly charakterizovany
pozadavky praxe na v8echny ICT pracovni role.

3.4 Studijni obory v roce 2006
a 2009

Jednotlivé ICT studijni obory na vysokych $ko-
lach jsme pomoci nastroji pro data mining roz-
délili v pfipadé bakalafskych studijnich obort
do 4 shlukd (v roce 2006) a do dvou shluku
v roce 2009. V pfipadé magisterskych studij-
nich oborll jsme v roce 2006 identifikovali
4 shluky a v roce 2009 celkem 3 shluky studij-
nich obora. Kazdy ze shlukll obsahuje obory
s navzajem podobnou strukturou vyuky —
z tohoto hlediska jde tedy o konkurenéni obory.
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Zakladni princip shlukové analyzy neumoz-
fiuje porovnat shluky z roku 2006 a shluky
z roku 2009. Vysledky pouze mohou ukazovat,
Ze mezi ICT obory dochazi k postupné konsoli-
daci vyucovanych znalosti a dovednosti —
obory, které jsme sledovali v roce 2009, jsou si
vice podobné. Déle uvedeny Obr. 3 porovnava
znalosti nabizené studentlim ve studijnich obo-
rech rozdélenych do shlukd, které jsme identifi-
kovali v jednotlivych vyzkumech. Leva c¢ast
Obr. 3 znazornuje vysledky, které jsme zjistili
v prvnim vyzkumu bez rozliSeni na povinné
a volitelné pfedméty studijnich oborQ, prava
¢ast Obr. 3 porovnava vysledky zjisténé pro
povinné a volitelné pfedméty v roce 2009.

Rozsah nabidky znalosti bakalarskych ICT studijnich oborii — povinnych
a volitelnych pfedméta v priizkumech 2006-2009

01 Modelovani
procesi

{570 .50 02 Funkcionalitaa

nasazovani aplikact
40 03 Definice ICT sluzeb

15 Statistika
avariant provozu

14 Obchod a
marketing

04 Analyza anavrh IS
architektury

05 Softwarové
inzenyrstvi

13 Finance a
ekonomika podniku

12 Metody fizeni a

06 Datové infenyrstvi
organizace

11 Znalosti ICT trhu 07 ICT infrastruktura

10 Schopnosti vedeni
o 08 Provozni excelence
tymu
09 Komunikatnia

prezentatni
—4—BcVosA BCVOSB e BCVOSC  mmmemm BCVOSD

Shluky magisterskych studijnich obor(
oznacené MgrA09 az MgrC09 jsme identifiko-
vali na zakladé analyzy dat zjiSténych z dotaz-
nikG z druhého prdzkumu a shluky oznaéené
Mgr5l az Mgr5L jsme identifikovali v prvnim
vyzkumu. Z grafd, které jsou uvedeny na Obr.
4, vyplyva, Ze i v pfipadé magisterskych studij-
nich obord dochéazi k vyvoji. Dochazi tedy ke
zvySovani pozadavkl na studenty analyzova-
nych studijnich obord. Ze shlukd roku 2009
(MgrAQ09 az MgrC09) je nejvyssi rozsah znalos-
ti ve shluku MgrC09, ktery je nasledovan shlu-
ky MgrB09 a MgrA09. Tento vyvoj Ize sledovat
zejména na grafu, ktery je uveden na Obr. 4
v levé Céasti (rok 2006) v porovnani s grafem
uvedenym v pravé ¢asti Obr. 4 (vysledky roku
2009).

01 Modelovani

procesii
5.0 02 Funkcionalita a

15 Pravo )
nasazovani

40

14 Matematika 03 Management IS/ICT

30
13 Obchod 20 _—
choda 04 Analyza a navrh IS
marketing
05 Softwarové
inzenyrstyi

12 Finance a
ekonomika podniku

06 Datové a
informatni inZenyrstvi

11 Metody fizeni a
organizace

10 Znalosti ICT trhu
09 Schopnosti vedent
tymu

07 Znalosti ICT

08 Provozni excelence

~——BcA09 BcB09

Zdroj: autofi

3.5 Porovnani vzdalenosti mezi
pozadavk 6praxe a nabidkou VS
v roce 208 2009
V Tab. 7 a Tab. 8, uvadime vzdalenosti shlukd
bakalarskych a magisterskych studijnich obort
od pozadavku, které na absolventy studijnich
obor( kladou firmy.

Hodnoty uvedené v Tab. 7 a Tab. 8, vyjad-
fuji vzdalenost mezi pozadavky firem na zna-
losti ICT odbornikGi v dané profesni roli vici
znalostem, které ICT studijni obory v daném
shluku nabizi. Na zakladé porovnani vysledku
z obou vyzkum Ize konstatovat, ze i v pfipadé
analyzy vzdalenosti mezi pozadavky podniko-
vého sektoru a nabidkou vysokych $kol docha-
zi k pozitivnimu vyvoji, nebot se celkovy rozdil
mezi znalostnim profilem oboru a znalostnim
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Rozsah nabidky znalosti magisterskych ICT studijnich oborli — povinnych
a volitelnych pfedméti v prizkumech 2006—2009

1 Modelovani

procest
16 Pravo_ >
4

2 Funkcionalita a

nasazovani aplikaci
3 Definice ICT sluzeb

a variant provozu

15 Statistika

14 Obchod a
marketing

4 Analyza a névrh IS
architektury

S Softwarové
inZenyrstvi

13 Finance a
ekonomika podniku

12 Melody flzenia 6 Datové inZenyrstvi
organizace
11 Znalosti ICT trhu

10 Schopnosti 8Provozni

vedeni tymu __excelence
9 Komunikatnia

presentatni...
Mgr5) =&—Mgr5K ===—Mgr5L

7 ICT infrastruktura

——Mgr5 |

0T
proces
0

15 Prévo, 2 02 Funkcionalita a

nasazovani
03 Management
IS/ICT

14
Matematika/Statistj

13 Obchod a 04 Analyza a névrh IS

marketing

05 Softwarové
inzenyrstvi

12 Finance a
ekonomika podniku

06 Datové a
informagni...

11 Metody fizeni a
organizace

10 Znalosti ICT trhu 07 Znalosti ICT
09 Schopnosti vedeni: 08 Provozni
tymu excelence

——MgrA09 MgrB09  —#—MgrC09

profilem pozadovanym pro vykon urcité ICT
role snizuje. Tento zavér plati jak pro bakalar-
ské studijni obory, tak i navazujici magisterské
studijni obory. V pfipadé porovnani vzdalenosti
shlukd studijnich oborl od pozadavkl firem
s hranici 60 dni doSkoleni zjistime, Ze zejména

studijni obory

Zdroj: autofi

v pfipadé shluku MgrCO09 jsou absolventi kvalit-
né pfipraveni pro vstup do kterékoliv ICT pro-
fesni role v podnikové praxi. Sedou barvou
podbarvena pole v Tab. 7 a Tab. 8 odpovidaji
vyzkumu z roku 2006.

Vzdalenosti pozadavkt praxe od znalostniho profilu ICT obort — bakalarské

Vzdalenost (v poctu pozadovanych dodatecénych dni $koleni na urcitou profesi)

Bakalarské Byznys Manazer Obchodnik Vyvojar Sprava Pokro¢ily

studijni obory |  analytik - rozvoje s ISNCT a architekt aplikaci uzivatel
architekt a provozu produkty ISNCT alT ICT

IS/ICT a sluzbami 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

Z Tab. 7 a Tab. 8 plyne, Ze v pfipadé porov-
nani vysledk( z prizkumu v roce 2006 (dle
shlukl)) s vysledky prizkumu z roku 2009,
doslo k podstatnému zmens$eni rozdilu mezi
pozadavky praxe na ICT role a znalostnimi pro-
fily ICT studijnich oboru.

Zdroj: autofi

Zaver

Z prazkumU provedenych mezi vysokymi Skolami
a podnikovou praxi vyplynulo, Ze jak v pfipadé
bakalarskych, tak i magisterskych informatic-
kych studijnich obort dochazi ke zmenSovéani
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Vzdalenosti od poZadavku praxe na vzdélni absolventti ICT oborli — magisterské

Vzdalenost (v poctu pozadovanych dodatecénych dni $koleni na urcitou profesi)
Bakalarské Byznys Manazer Obchodnik Vyvojar Sprava Pokro€ily
studijni obory | analytik - rozvoje s ISNCT a architekt aplikaci uzivatel
architekt a provozu produkty IS/ICT alT ICT
ISNCT a sluzbami infrastruktury metodik
MgrA09 130,0 175,0 130,0 167,0 97,0 70,0
MgrB09 47,0 85,0 54,0 77,0 31,0 16,0
MgrC09 24,0 40,0 32,0 56,0 24,0 8,0
Mgr5l 155,0 200,0 155,0 188,0 122,0 95,0
Mgr5J 95,0 133,0 102,0 110,0 64,0 58,0
Mgr5K 125,0 170,0 125,0 160,0 92,0 60,0
MgrsL 118,0 163,0 118,0 138,0 85,0 66,5
Zdroj: autofi
rozdil mezi pozadavky praxe a tim, co vysoké  Literatura

Skoly uci — znalostnimi profily ICT oboru. Rela-
tivné dobry znalostni profil vykazuji bakalarské
obory, sdruzené do shluku BcB09. Ty také
pfedstavuji dobrou zakladnu pro uplatnéni
v praxi, aniz by bylo nutné pokrac¢ovat v nava-
zujicim magisterském studiu. Ze shluku magis-
terskych studijnich oborl vyrazné vystupuje
shluk MgrC09, jehoz znalostni profil je pfijatelny
pro vSechny ICT role tak, jak je pozaduje praxe.
Pres tyto pozitivni trendy je mozné z nasich
vyzkumU vycist i varujici fakta:
= souasné bakalarské studijni obory ICT
obor(l stale neposkytuji pfijatelné znalostni
profily prakticky pro zadnou z praxi pozado-
vanych ICT roli. Vyjimkou jsou profese Spra-
va aplikaci a IT infrastruktury a Pokrocily
uzivatel ICT metodik u segmentu BcB09,
= v nabidce ICT obord jsou i magisterské
studijni obory, (sdruzené ve shluku MgrAQ9),
které neposkytuji dostate¢ny znalostni pro-
fil pro Zadnou z praxi pozadovanych roli,
= celkové jsou znalostnimi profily magisterskych
studijnich oborG nejhlife pokryty role Manazer
rozvoje a provozu IS/ICT a Vyvojar a archi-
tekt IS/ICT. Zde je pfilezitost pro vznik novych
studijnich oborl nebo moznost otevreni
novych kurzl, které budou orientovany na
pokryti téchto pozadavku praxe.

Prispévek byl zpracovan v ramci reseni
grantu GACR — 402/09/0385 — Lidské zdroje
v rozvoji a provozu IS/ICT: Konkurenceschop-
nost absolventt ceskych vysokych skol.
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THE ANALYSIS OF UNIVERSITY GRADUATES ICT RELATED STUDY
PROGRAMS

Petr Doucek, Milos MarySka, Ota Novotny

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, JO1, J21, J24, O15.
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