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Poduzeca elektroprivrede posluju danas u turbulentnoj okolini koju obiljeZavaju prom-
jene energetske regulative, otvaranje trzista elektri¢ne energije, dolazak konkurencije

i gubitak trziSnog udjela, povecéani zahtjevi kupaca, veca ocekivanja interesnih skupina,
promijenljivost cijena elektricne energije, goriva i CO2 emisija, poteskoce u osiguranju
transportnih putova za dobavu goriva, poteskoce u osiguranju prijenosnih kapaciteta

po prihvatljivim cijenama i drugi ¢cimbenici. Ucinkovit sustav upravljanja rizicima moze
omoguciti poduzeéu prepoznavanije prilika i pravodobno reagiranje na promjene u okolini,
odnosno zastitu i povecanje vrijednosti poduzeca.

U radu je postavljena hipoteza prema kojoj postoji ovisnost izmedu ucinkovitosti sustava
upravljanja rizicima i stupnja otvorenosti trzista. Za potrebe testiranja hipoteze oblikovan
je pokazatelj stupnja ucinkovitosti sustava upravljanja rizicima. Rezultati istrazivanja, pro-
vedenog na uzorku od dvadeset i jednog poduzeca elektroprivrede koja posluju u zeml-
jama Europske unije i izvan nje, pokazall su istinitost navedene hipoteze.

Electrical power companies are operating today in a turbulent environment character-
ized by changes in energy regulatory policies, opening of the electricity markets, com-
petition and a subsequent loss of market share, increased customer demand, increased
expectations from stakeholders; price volatility of electricity, fuel and CO2 emissions;
difficulties in securing fuel supply routes, difficulties in securing transmission facilities
at acceptable prices and other factors.

An effective risk management system can permit an enterprise to recognize opportu-
nities and react to change at the right time, i.e. to protect and increase the company
value.

In this paper, a hypothesis is presented that there is a correlation between the effec-
tiveness of a risk management system and market competitive intensity, MCI. For the
purpose of testing this hypothesis, an index has been developed to measure the effec-
tiveness of a risk management system. The results of research conducted on a sample
of twenty—one electrical power companies operating both inside and outside the coun-
tries of the European Union confirm this hypothesis.
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Nekada je upravljanje rizicima u poduzeéima
elektroprivrede bilo vrlo jednostavno. Elektro-
privrede su poslovale u stabilnoj okolini i imale
monopolne pozicije na trzistu. Tarife su se odre-
divale na nacin da obuhvate sve rizike i osiguraju
odgovarajuci povrat na ulozeni kapital.

Danas elektroprivrede posluju u turbulentnoj
okolini koju obiljezavaju: regulatorne promije-
ne, otvaranje trzista elektricne energije, dola-
zak konkurencije, Sto uzrokuje gubitak trziSnog
udjela, povecani zahtjevi kupaca, promjenljivost
(engl. volatility) cijena elektri¢ne energije, goriva
i CO, emisija, poteskoce u osiguranju transpor-
tnih putova za dobavu goriva, promjene politika
dodjele kvota CO, emisija, poteskoce u osigura-
nju prijenosnih kapaciteta po prihvatljivim cije-
nama i sl. Promjene u vanjskoj okolini kao i ra-
zvoj zakonodavnog okvira, standarda i smjernica
upravljanja rizicima osnovni su pokretaci uvode-
nja sustava upravljanja rizicima u poduzeéima
elektroprivrede [1].

U tako dinamicnoj okolini, da bi ostale konku-
rentne, elektroprivrede moraju posvetiti poseb-
nu pozornost upravljanju rizicima. Neucinkovito
upravljanje rizicima moZe nanijeti velike Stete te
uzrokovati prestanak poslovanja. Stoga se po-
stavlja pitanje postoje li sustavi upravljanja rizici-
ma u poduzec¢ima elektroprivrede, na koji nacin
se ocjenjuje njihova ucinkovitost te na kojem su

stupnju razvoja.

Radi toga izradena je metoda za odredivanje
ucinkovitosti sustava upravljanja rizicima u po-
duze¢ima elektroprivrede pomocu pokazatelja
RMI (engl. risk management index). Kod postup-
ka oblikovanja RMI pokazatelja koristeni su slje-
deci standardi i smjernice upravljanja rizicima:

australski/novozelandski standard upravl-

janja rizicima,

— COSOova integrirana okvirna nacela up-
ravljanja rizicima poduzeca [2],

— AIRMIC, ALARM, IRM standard [3],

— preporuke Odbora direktora za rizike (engl.

Committee of Chief Risk Officers) [4].

U poduzecima elektroprivrede u pravilu se ko-
risti barem jedan od navedenih standarda [5].

Nadalje, u radu je postavijena hipoteza pos-
tojanja ovisnosti izmedu ucinkovitosti sustava
upravljanja rizicima i stupnja otvorenosti trzista
elektri¢ne energije (engl. market competitive in-
dex, MCI). (Stupanj otvorenosti trzista elektricne
energije odreden je na osnovi metode koju
je razvio Datamonitor [6]). Cilj istraZivanja je
istraziti obiljezja sustava upravljanja rizicima

INTRODUCTION

At one time, risk management was very simple in
electrical power companies. They operated in a sta-
ble environment and held monopoly positions on
the market. Tariffs were determined in a manner
that covered all the risks and assured a suitable re-
turn on invested capital.

Today, electrical power companies are operating
in a turbulent environment characterized by the
following: changes in energy regulatory policies,
opening of the electricity markets, competition and
a subsequent loss in market share, increased cus-
tomer demand; price volatility of electricity, fuel and
CO, emissions; difficulties in securing fuel supply
routes, changes in quota policies for CO,emissions,
difficulties in securing adequate transmission fa-
cilities at acceptable prices etc. Changes in the ex-
ternal situation as well as the development of leg-
islative frameworks, standards and guidelines for
risk management are providing the basic impetus
for the introduction of risk management systems in
electrical power companies [1].

Under such dynamic conditions, electrical power
companies must devote particular attention to risk
management in order to remain competitive. Inef-
fective risk management can incur great damage
and bring operations to a halt. Therefore, it should
be asked whether there are risk management sys-
tems in electrical power companies, how is their
effectiveness evaluated and what is their level of
development.

A method for determining the effectiveness of risk
management systems in electrical power compa-
nies has been developed using a risk management
index — RMI. The following risk management stan-
dards and guidelines have been used in developing
the RMI:

— the Australian & New Zealand Risk Manage-
ment Standard,

— the COSO Enterprise Risk Management - In-
tegrated Framework [2],

— AIRMIC, ALARM, A Risk Management Stan-
dard [3],

— recommendations of the Committee of Chief
Risk Officers [4].

In electrical power companies, at least one of the
aforementioned standards are used as a rule [5].

Furthermore, in this paper a hypothesis is pro-
posed of the correlation between the effectiveness
of a risk management system and the market com-
petitive intensity, MCI, developed by Datamonitor
[6]. The goal of the research was to investigate the
characteristics of risk management systems in the
contemporary business practices of electrical pow-
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u suvremenoj poslovnoj praksi poduzeca elek-
troprivrede, pronadi vodece poduzece elektro-
privrede u upravljanju rizicima kao | testirati na-
vedenu hipotezu.

Rad je strukturiran prema sljedec¢em redoslijedu:
u drugom poglavlju je dano pojmovno odredenje
rizika i sustava upravljanja rizicima u poduzecu
kao i cilj i svrha upravljanja rizicima u poduzedu.
U trecem poglavlju su opisane metode obliko-
vanja MCI i RMI pokazatelja dok su u Cetvrtom
poglavlju prikazani rezultati istrazivanja kao i
primjena navedenih metoda. Na kraju je dan
zakljucak rada i popis literature.

SUSTAV UPRAVLJANJA
RIZICIMA U PODUZECU

Pojmovno odredenje rizika i sustava up-
ravljanja rizicima
Za razumijevanje pojma sustava upravljanja
rizicima u poduzecu potrebno je definirati po-
jmove rizik 1 upravljanje rizicima. U literaturi
postoje razliCite definicije rizika i upravljanja
rizicima.

Rizik je joS davne 1921. godine Frank Knight
definirao ovako [7]: Razlika izmedu rizika i neiz-
vjesnosti: ako ne znate sigurno Sto c¢e se do-
goditi, ali ako poznajete vjerojatnost, to je rizik.
No ako ne poznajete ni vjerojatnost, tada je to
neizvjesnost. U literaturi se najcesée nalazi
definicija rizika prema [3] kao kombinacija vje-
rojatnosti nastanka dogadaja i njegovog utjecaja
(posljedice).

Za potrebe ovog rada rizik se definira kao kombi-
nacija vjerojatnosti nastanka dogadaja i njegovog
utjecaja na poduzece (pozitivnog ili negativnog).

Sustav upravljanja rizicima prema standardu za
upravljanje rizicima proces je kojim organizacije
metodickivode racuna o rizicima povezanim s nji-
hovim aktivnostima s ciljem postizanja kontinu-
iranog probitka, kako unutar svake pojedine ak-
tivnosti, tako 1 u cjelokupnom portfelju aktivnosti
[3]. Upravljanje rizikom sve se ceSce prepoznaje
kao sustav koji ukljucuje pozitivne (engl. upside
risk) i negativne aspekte rizika (engl. downside
risk). Redovitim revizijama uskladenosti politike
i standarda osigurava se ucinkovitost sustava
upravljanja rizicima te se identificiraju prilike
za njegovo unaprjedenje. Sustav upravljanja riz-
icima je ucinkovit ako su usvojene mjere, proce-
dure i postupci doveli do Zeljenih rezultata.

Sustav se upravljanja rizicima u poduzecu
(engl. Enterprise risk management, ERM), pre-
ma [8] definira se kao disciplina pomocu koje

er companies, to find the leading electrical power
company in risk management and test the stated
hypothesis.

This article has been structured as follows: in the
second chapter, terminology is provided for defining
risk and risk management systems in companies
as well as the goal and purpose of enterprise risk
management. In the third chapter, methods are de-
scribed for the formation the MCI and the RMI, while
in the fourth chapter the results of the investigation
and the application of the methods cited are pre-
sented. This is followed by a conclusion and list of
references.

AN ENTERPRISE RISK MAN-
AGEMENT SYSTEM

Definition of risk and risk management
system
In order to understand the concept of an enterprise
risk management system, it is necessary to define
the concepts of risk and risk management. Various
definitions of these terms can be found in the lit-
erature.

Risk was defined by Frank Knight in 1921 as fol-
lows [7]: The distinction between risk and uncer-
tainty: If you don’t know for sure what will happen,
but you know the odds, that's risk; if you don't even
know the odds, that's uncertainty. In the literature,
we most frequently encounter a definition of risk
according to Ref. [3] as the combination of the
probability of an event and its consequences (ISO/
IEC Guide 73).

For the purposes of this work, risk is defined as a
combination of the probability of an event and its
impact on the enterprise (positive or negative).

Risk management according to the Risk Manage-
ment Standard is the process whereby organiza-
tions methodically address the risks attaching to
their activities with the goal of achieving sustained
benefit within each activity and across the portfolio
of all activities [3]. Risk management is increas-
ingly recognized as a system that includes upside
risk and downside risk. Regular reviews of the co-
ordination between policies and standards assure
the effectiveness of a risk management system
and opportunities are identified for improvement. A
risk management system is effective if the adopted
measures, procedures and activities have led to the
desired results.

Enterprise risk management, ERM, is defined ac-
cording to Ref. [8] as the discipline by which an orga-
nization in any industry assesses, controls, exploits,
finances and monitors risks from all sources for the
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organizacija u bilo kojoj industriji procjenjuje, up-
ravlja, istrazuje, financira i nadzire rizike iz svih
izvora u svrhu povecanja kratkoro¢ne i dugorocne
vrijednosti organizacije njenim interesnim skupi-
nama. Sustav se upravljanja rizicima u poduzecu
dakle odnosi na sve industrijske grane. Cilj je
sustava upravljanja rizicima u poduzec¢ima stva-
ranje vrijednosti i smanjenje posljedica rizika. To
obuhvacda upravljanje svim rizicima poduzeca na
nacin da se identificira i kvantificira svaki rizik te
utvrdi njegov utjecaj na druge rizike. Tako se stva-
ra profil rizika (engl. risk profile) koji predstavlja
sveukupni portfelj rizika poduzeca. Da bi sustav
upravljanja rizicima u poduzecu bio ucinkovit po-
trebno je razvijati kulturu upravljanja rizicima
koja obuhvaca promjenu postojeceg nacina raz-
misljanja svih razina menadZmenta. Gotovo bi
svaki zaposlenik trebao biti svjestan rizika u po-
druc¢ju svog djelovanja kako bi mogao procijeniti
rizike na koje moze sam utjecati kao i rizike na
koje treba upozoriti viSi menadzment. Sustavom
upravljanja rizicima obuhvacene su sve interesne
skupine poput dioni¢ara, menadzmenta, zapo-
slenika, kupaca, zajednice i dr.

Sustav upravljanja rizicima u poduzecu sastoji
se od sljedece Cetiri komponente [1]:

— proces upravljanja rizicima (identifikacija
rizika, odredivanje prioriteta, strategija riz-
ika, nadzor sustava upravljanja rizicima),

— elementi organizacijske strukture (odbor
za rizike, menadzer za rizike, poveznica s
drugim organizacijskim cjelinama, uloge i
odgovornosti),

— instrumenti, metodologije i sustavi (instru-
menti za identifikaciju rizika i mjerenje riz-
ika, metodologije izrade strategija, sustav
izvjestavanja i IT sustavi) i

— znanje i vjeStine u upravljanju rizicima,

Sustav upravljanja rizicima u poduzecu temelji se
na okvirnim nacelima. Prema integriranim okvir-
nim nacelima upravljanja rizicima Organizacije
za borbu protiv laznih financijskih izvjes¢a (engl.
Comittee of Sponsoring Organizations of the Tre-
adway Commission, COSOQ), ona obuhvacaju tri
dimenzije: kategorije ciljeva, organizacijske jedi-
nice i proces upravljanja rizicima [2].

Prema navedenim okvirnim nacelima u kategori-
je ciljeva ubrajaju se strateski i operativni ciljevi,
izvjestavanje i uskladenje. Strateski ciljevi trebaju
biti u skladu s misijom poduzeca dok operativni
ciljevi obuhvacdaju ucinkovito koristenje resur-
sa. Pod pojmom izvjestavanje podrazumijeva se
raspolozivost izvjesca, a pod pojmom uskladenje
podrazumijeva se uskladenje poslovanja sa zako-
nima i regulativom.

purpose of increasing the organization’s short-and
long-term value to its stakeholders. Therefore, en-
terprise risk management refers to all branches of
industry. The goal of enterprise risk management
systems is the creation of value and the reduc-
tion of the consequences of risk. This covers the
management an enterprise’s overall risk in such
a manner that each risk is identified and quanti-
fied, and its impact upon other risks is determined.
Thus a risk profile is created that represents the
overall risk portfolio of an enterprise. For enter-
prise risk management to be effective, it is neces-
sary to develop a risk management culture that
includes change in the existing manner of thinking
at all levels of management. Nearly every employ-
ee should be aware of the risks in the sphere of his
or her activity in order to assess the risks that he or
she can influence as well as those that should be
brought to the attention of the management. A risk
management system encompasses all stakehold-
ers, such as shareholders, management, employ-
ees, customers, communities etc.

Enterprise risk management consists of the fol-
lowing four components [1]:

— risk management process (risk identifica-
tion, setting priorities, risk strategy, control
of the risk management system),

— elements of the organizational structure
(risk committee, risk manager, connection
with other organizational units, roles and re-
sponsibilities),

— instruments, methodologies and systems
(instruments for risk identification and scor-
ing, methodologies for developing strategies,
reporting system and IT systems,

— knowledge and skills in risk management.

Enterprise risk managementis based uponaframe-
work. According to the Internal Control - Integrated
Framework issued by the Committee of Sponsoring
Organizations of the Treadway Commission, which
sponsors the National Commission on Fraudulent
Financial Reporting, it consists of three dimen-
sions: the categories of goals, organizational units
and the risk management process [2].

According to this framework, the category of goals
includes strategic and operating goals, reporting
and compliance. Strategic goals should be pursu-
ant to the company mission while operative goals
include the effective use of resources. The term of
reporting is understood to mean the availability of
reports and the term compliance is understood to
mean the coordination of operations with laws and
regulations.

According to this model, the organizational units
are as follows: subsidiaries, business units, divi-
sions and entity level.
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Prema tom modelu organizacijske jedinice su po-
dijeljene na: podruznice, poslovne jedinice, divizije

i razina poduzeca (engl. entity level).

Na slici 1 prikazan je trodimenzionalan model su-

stava upravljanja rizicima u poduzecu.
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Proces upravljanja rizicimal
Risk management process

Nadzor/:

Unutarnja okelina/internal environment

Identifikacija rizikaf 2 s icdentification

Postupanje s rizikom/Risk response

In the following figure, a three—dimensional
model of an enterprise risk management system
is presented.

Kategorije ciljeval*
Goal categories

Slika 1 — COSO model sustava upravljanja rizicima u poduzecu [2]
Figure 1 — COSO enterprise risk management model [2]

|z slike 1 je vidljivo da se proces upravljanja rizici-
ma u poduzedu, prema COSO-ovim okvirnim na-
Celima, sastoji se od osam elemenata:

— unutarnja okolina,

— postavljanje ciljeva,

— identifikacija dogadaja,

— vrednovanje rizika (engl. risk assessment),
— postupanje s rizicima (engl. risk response),
— aktivnosti kontrole,

— informiranje i komunikacija,

— nadzor.

Tradicionalan i moderan nacin upravl-
janja rizicima u poduzecu
Poduzeca su ranije upravljala rizicima na tradici-
onalan nacin [7]:

— reagirala su na rizik nakon Sto bi on nastao,

— u fokusu su uglavnom bili financijski rizici
(kamatni, valutniisl.),

— upravljanje rizicima nije bio sastavni dio ak-
tivnosti vrhovnog menadzmenta poduzeca,

— menadzeri su imali averziju prema riziku,

— rizici su promatrani individualno, svaki za
sebe.

Takvo upravljanje rizicima nije davalo zadovoljava-
juce rezultate.

Moderan pristup upravljanja rizicima ukljucuje

proaktivni pristup [9]. Rizik se promatra kao pri-
lika, a ne samo prijetnja. Ucinkovito upravljanje

Jakasa, T., O i¢ Bed.

ik, N., Iliop

From Figure 1, it is evident that the enterprise
risk management process, according to the COSO
framework, consists of eight elements:

— internal environment,

— objective setting,

— event identification,

— risk assessment,

— risk response,

— control of activities,

— information and communications,
— monitoring.

Traditional and modern enterprise risk
management
Previously, enterprises managed risk in the tradi-
tional manner [7]:

— they reacted to a risk after it occurred,

— they mainly focused on financial risks (inter-
est rates, foreign exchange rates etc ),

— risk management was not an integral part
of top company management activities,

— managers had an aversion to risk,

— risks were considered individually.

Such risk management did not produce satisfac-
tory results.

The modern approach to risk management in-
cludes a proactive approach [9]. Risk is consid-
ered as an opportunity, not only as a threat. Today,
effective risk management makes it possible to
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rizicima danas omogudava zastitu vrijednosti imo-
vine kao i povecanje njene vrijednosti. U fokusu
upravljanja rizicima je cjelokupni poslovni portfel]
koji obuhvaca financijsku i materijalnu imovinu,
kupce, zaposlenike i organizacijsku imovinu poput
strategije, branda i sli¢no.

MenadZeri su svjesni postojanja sve veceg broja
rizika te nuZnosti implementacije sustava uprav-
ljanja rizicima na svim razinama menadzmenta te
na razini poduzeca. Tako su zapocCeli promatrati
rizike cjelovito (engl. holistic view of risk), sumi-
rati ih na razini poduzeca te analizirati interakci-
je medu njima. Takoder, portfelj rizika poduzeca
mijenja se kroz vrijeme zbog promjena u okolini.
Stoga vise nije fokus iskljucivo na financijskim ri-
zicima, jer su negativne posljedice za neka podu-
zeéa poput Enron-a i sl. ukazale i na druge vrste
rizika na koje treba obratiti pozornost [8].

Cjelovit pristup rizicima moZe omoguciti sucelja-
vanje istovrsnih rizika (neki rizici su prirodna zasti-
ta od rizika za druge rizike, ako izmedu njih postoji
dovoljno jaka negativna korelacija) poput globalnih
konglomerata Cija jedna podruznica moze imati
dugu poziciju s obzirom na stranu valutu, a dru-
ga kratku pa bi odvojena zastita od rizika (engl.
hedging) za njih bila neucinkovita. Moderna teorija
portfelja je takoder doprinijela da se rizici proma-
traju cjelovito na razini poduzeca.

Cilj i svrha upravljanja rizicima u
poduzecu
Cilj upravljanja rizicima je osigurati poveéanje vri-
jednosti poduzeca, zastitu vrijednosti poduzeca na
troskovno ucinkovit nacin te osigurati realizaciju
latentne vrijednosti poduzedéa [10].

Ukupnu vrijednost poduzeca moZe se prikazati
jednadzbom:

protect and increase company value. Risk man-
agement is focused on the entire business portfo-
lio, which includes intangible and tangible assets,
customers, employees and organizational assets
such as strategies, brands etc.

Managers are aware of the existence of an in-
creasing number of risks and the necessity of im-
plementing risk management systems at all lev-
els of management and at the entity level. Thus,
they have begun to apply a holistic view of risks,
aggregating them at the entity level and analyz-
ing their interaction. Furthermore, an enterprise
risk portfolio changes over time due to changes in
the environment. Therefore, the focus is no longer
exclusively on financial risks, because the nega-
tive repercussions for enterprises such as Enron
have shown that there are other types of risks that
require attention [8].

Risk aggregation can facilitate coping with similar
types of risks (some risks afford natural hedging
from others, if they are sufficiently negatively cor-
related) such as a global conglomerate with one
subsidiary long in a foreign currency and anoth-
er short in the same currency, so that separate
hedging would not be effective. Modern portfolio
theory has also contributed to risk aggregation on
the entity level.

The goal and purpose of enterprise risk
management

The goal of risk management is to assure that
enterprise value is increased and protected in a
cost—effective manner and to assure that latent
value is realized [10].

We can represent total enterprise value with the
following equation:

Vrijednost poduzeca = Buduci novcani tokovi/TroSak kapitala +Mogucnost rasta + Latentna vrijednost,
Enterprise value = Future cash flow/Cost of capital + Possible growth + Latent value,

odnosno:
ie.:

Vrijednost poduzeca = Opipljiva vrijednost + Premija + Latentna vrijednost.
Enterprise value = Tangible value + Premium + Latent value (1a)

Opipljiva vrijednost ovdje se odnosi na knjigo-
vodstvenu vrijednost poduzeca, a izrazava se kao
omjer buducih novcanih tokova i troska kapitala.

Premija je vrijednost iznad knjigovodstvene vrijed-
nosti, a ukljucuje imidZ poduzeca, njegove marke
(engl. brand), intelektualno vlasnistvo, inovacije,
potencijalni rast, globalni doseg, menadZerske

Tangible value refers here to the book value of an
enterprise, and is expressed as the ratio of future
cash flow to the cost of capital.

A premium is the value in excess of the book val-
ue, and includes company image, brand, intellec-
tual property, innovation, potential growth, global
reach, managerial expertise and skills, which are
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potencijale, vjestine koje su izvor odrzive konku-
rentske prednosti za poduzece i povecanje vrijed-
nosti za dionicare.

Latentna vrijednost je potencijalna ili skrive-
na vrijednost u poduzec¢u. Ona moze ukljucivati
operativnu ucinkovitost koja ce se tek realizirati,
nepromovirane marke, inovacije bez patenata,
nemotivirane radnike, menadZere na pogresnim
poslovima i sl.

Ucinkovit sustav upravljanja rizicima omogucava

poduzecu reagiranje u ranim fazama pojave pro-

mjene u okolini te izbjegavanje moguce krizne
situacije. Sustav upravljanja rizicima Stiti organi-
zacije i dodaje vrijednost njoj i nositeljima interesa

na nacin da prema [3]:

stvara okosnicu koja omogucuje organizaciji

dosljedno i kontrolirano odvijanje aktivnosti,

— poboljSava proces donosenja odluka,

— povecava transparentnost  poslovanja;
poboljSava proces planiranja i odredivanja
prioriteta kroz sveobuhvatno i strukturirano
razumijevanje poslovne aktivnosti, promjen-
ljivosti i prilika,

— pridonosi efikasnom koristenju/raspodieli
kapitala i sredstava unutar organizacije;
smanjuje promjenljivost u manje vaznim
podrucjima organizacije,

— Stiti i uvecava imovinu i imidZ poduzeca;
razvija i pruza potporu ljudima i bazi znanja
organizacije,

— povecava mogucnost privlacenja potreb-
nih kadrova, jer se poduzece percipira
kao manje rizicno te optimizira operativnu
ucinkovitost.

METODA ZA ODREDIVANJE
UCINKOVITOSTI SUSTAVA
UPRAVLJANJARIZICIMA U
PODUZECIMA ELEKTRO-
PRIVREDE

Prilikom istrazivanja koristene su razli¢ite znan-
stvene metode poput:

— metode anketiranja kojom se na temelju
anketnog upitnika istrazuju i prikupljaju po-
daci, informacije, stavovi i misljenja o pred-
metu istrazivanja [11],

— statisticke metode kojom se analiziraju
pojave, izracunavaju pokazatelji, pronal-
aze korelacije i sl. s ciljem odredivanja nji-
hove strukture, karakteristika i zakonitosti
izmedu pojava [12],

— metode modeliranja pomocu koje se oblikuje
pokazatelj otvorenosti trzista i ucinkovitosti
sustava upravljanja rizicima,

the source of sustainable competitive advantage
for the enterprise and increased value for share-
holders.

Latent value is the potential or hidden value with-
inan enterprise. It can include operating effective-
ness yet to be realized, under promoted brands,
innovations without patents, under motivated
workers, managers in the wrong jobs etc.

An effective risk management system allows an
enterprise to react in the early phases of changes
in the environment and avoid potential crises. A
risk management system protects the organiza-
tion and adds value to it and its stakeholders in
the following [3]:

— provides a framework to allow the activity of
the organization to take place in a consis-
tent and controlled manner,

— improves the decision—making process,

— increases the transparency of operations;
improves the planning and prioritizing pro-
cesses through a comprehensive and struc-
tured understanding of business activities,
volatility and opportunities,

— contributes to the effective use/allocation of
capital and assets within the organization;
reduces volatility in less important areas of
the organization,

— protects and increases assets and company
image; develops and provides support to
people and the organization's knowledge
base,

— increases the possibility of attracting the
necessary personnel because the enter-
prise is perceived as less risky and optimiz-
es operational effectiveness.

A METHOD FOR DETERMIN-
ING THE EFFECTIVENESS OF
RISK MANAGEMENT SYSTEMS
IN ELECTRICAL POWER COM-
PANIES

In this investigation, various scientific methods
were used, such as the following:

— a survey method using a questionnaire in
which data, information, attitudes and opin-
ions on the topic of the investigation were
gathered about the investigated subjects
(1],

— a statistical method by which phenomena
are analyzed, indices are calculated, corre-
lations are found etc., with the goal of deter-
mining their structure, characteristics and
the patterns among the phenomena [12],

— a modeling method used to help design
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— metode dokazivanja kojom se traze argu-
menti za dokazivanje odredene hipoteze,

— te ostale metode poput metode analize
i sinteze, induktivhe metode, metode
deskripcije i sl.

Metoda oblikovanja pokazatelja stupnja
otvorenosti trzista elektricne energije
Pokazatel] stupnja otvorenosti trzista elektricne
energije preuzet je od Datamonitora [6]. Istra-
Zivanje Datamonitora provedeno je na dvadeset
europskih trzista elektricne energije. Cilj istra-
Zivanja je bio odrediti stupanj razvoja otvorenosti
trzista elektricne energije. Istrazivanje je zapo-
Celo u lipnju 2005. godine i trajalo do sredine
2006. godine. U prvoj fazi testirani su rezultati
stotinjak intervjua eksperata, a u drugoj fazi su
revidirani i potvrdeni prikupljeni rezultati.

Pokazatel] stupnja razvoja trzista elektricne
energije (engl. Market competitive index, MCI)
je izraCunat pomocu sljedecih devet pokazatelja
(slika 2):

ucinkovitost regulatora,

— jednostavnost pristupa trece strane mrezi,

— ucinkovitost uravnoteZenja i razmjene po-
dataka,

— fragmentacija veleprodajnog trzista,

— fragmentacija maloprodajnog trzista,

— zrelost trZista trgovanja,

— pristup trziSnim informacijama i pomoc,

— predstavnici kupaca i

— sklonost promjeni opskrbljivaca.

Navedeni pokazatelji su podijeljeni u tri skupine:

— trzisna nacela,

— pokretaci na strani opskrbe i

— pokretadi na strani kupca.
Svaki od devet pokazatelja ispitanik ocjenjuje
ocjenom od 0 do 10. Za izracun ukupne ocjene,
tj. MCI pokazatelja koristene su dvije metode:

— Jjednostavna metoda zbrajanja - ocjena
svakog pondera se mnoZi s njegovim
ponderiranim faktorom. Sumom svih
konacnih ocjena pokazatelja dobiva se
MCI pokazatelj:

MCI =Yz,
i=1

— metoda mnoZenja - kao alternativa me-
todi zbrajanja koristi se metoda mnoZenja
uz primjenu slijedecée formule:

the market competitive intensity and the risk
management indices,

— a verification method, used to find arguments
for verifying specific hypotheses,

— and other methods such as methods for analy-
sis and synthesis, inductive methods, descrip-
tive methods etc.

Method for developing the market competi-
tive intensity, MCI, for electricity markets
Market competitive intensity, MCI, for electricity
markets was taken from Datamonitor [6]. The Data-
monitor research was conducted on twenty Euro-
pean electricity markets. The goal of the research
was to determine the degree of market openness
on the electricity market. The research began in mid
2005 and lasted until mid 2006. In the first phase,
the results of a hundred interviews of experts were
collected and verified, and in the second phase the
results were reviewed and classified.

The MCI is calculated using the following nine met-
rics (measurements):

— the effectiveness of the regulator,

— the ease of third—party access to the network,
— the effectiveness of balancing and data transfer,
— wholesale market fragmentation,

— retail market fragmentation,

— traded market maturity,

— access to market information and assistance,
— consumer representation,

— propensity to switch suppliers.

These metrics have been divided into three groups:

— market framework,
— supplier push and
— customer pull.

The professional interviewed was scored according
to each of these nine metrics on a scale of 0 - 10. To
calculate the overall score, i.e. the market competi-
tive intensity index, the following two methods were
employed:

— simple additive measure - the score of each
underlying factor is weighted by the impor-
tance of that factor. By adding together all the
final index scores, the MCl is obtained:

@)

— the multiplicative measure - an alternative
method to the additive measure, uses the mul-
tiplicative measure with the application of the
following formula:
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Slika 2 — Izracun MCI pokazatelja pomocu devet ponderiranih faktora [6]
Figure 2 — Calculation of the MClusing nine weighted factors [6]

Rezultati istraZivanja pokazuju da je trziste elek- The results of the research indicate that the elec-
tricne energije Ujedinjenog Kraljevstva najra- tricity market is the most developed in the United
zvijenije, odnosno da na trzistu postoji velik broj Kingdom, i.e. that there are a large number of com-
konkurenata. Bez obzira na dinamiku otvaranja petitors on the market. Regardless of the dynamics

trziSta u Europskoj uniji, prema kojoj od 1. srp- of the opening of markets in the European Union,
nja 2004. godine svi kupci osim kuc¢anstava mogu according to which as of July 1, 2004, all customers
slobodno birati opskrbljivaca elektri¢ne energije, except households can freely choose their electric-
stupanj otvorenosti trzista je jos uvijek nizak u ve- ity supplier, the degree of market openness is still
¢ini zemalja Europske unije, sto je vidljivo iz slike low in the majority of the countries of the European
3. Union, as evident from Figure 3.

—2006 2008

Ukupni MCTI pokazatelj— metoda zbrajanja /
Total MCI- additive method

Belg Bug Ciea Cz Denm Fra Ger Gre M e k2  Lat Nelh Pal Run Aus Sme Spa See UK

Zemlja / Country

Slika 3 — Ukupni MCI pokazatelj trzista elektriéne energije [6]
Figure 3 — Total MCI of electricity markets [6]
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Na slici 3 su crvenom bojom prikazani rezultati
za 2006. godinu, a zutom bojom predvidanja za
2008. godinu. Iz slike je vidljivo da postoji grupi-
ranje oko ocjene 5 Sto ukazuje da su zemlje Eu-
ropske unije ipak zapocCele proces otvaranja trzi-
Sta elektri¢ne energije. Najvise ocjene su dobile
Ujedinjeno Kraljevstvo, Svedska i Danska. Velik
utjecaj na ukupnu ocjenu Svedske imala je Cinje-
nica da postoji vrlo zrelo i likvidno veleprodajno
trziste elektricne energije. Razlozi sporog otvara-
nja trzista su razliciti za svaku zemlju, ali im je
zajednicko postojanje elektroprivrednih poduzeca
s monopolistickim polozajem, nezainteresiranost
kupaca i neznanje o procesu promjene opskrblji-

vaca [6].

U nastavku je prikazana usporedba MCI i RMI po-
kazatelja kako bi se testirala hipoteza o ovisnosti
dinamike otvaranja trzista elektricne energije i
ucinkovitosti sustava upravljanja rizicima u po-
duzecima elektroprivrede. Za zemlje obuhvacene
istraZivanjem, a koje nisu obuhvacene Datamoni-
torovim izvjes¢em, izvrSena je procjena njihovog
MCI pokazatelja u suradnji s ekspertima Datamo-
nitora i koristenjem sekundarnih izvora podata-
ka.

Kako bi se odredio jedan broj koji ¢e predstavljati
ucinkovitost sustava upravljanja rizicima u podu-
zecima elektroprivrede izracunat je RMI poka-
zatelj te usporeden s MCI pokazateljem. Bududi
da jedan ispitanik nije popunio u cijelosti anketni
upitnik, nije bilo moguce izracunati njegov RMI
—pokazatelj, stoga je u nastavku analiza odnosa
RMI i MCI pokazatelja provedena na uzorku od
dvadeset poduzeca.

Prije usporedbe potrebno je testirati normalnost
pokazatelja. 1z slika 4 i 5 moZe se zakljuciti da
je distribucija normalna, malo pomaknuta uli-
jevo (simetric¢nost distribucije, (engl. skewnes =
+0,013) i relativno ravna (Sirina distribucije, engl.
kurtosis =-1,201).

Hekyana vijednast /£ e

In Figure 3, the results for the year 2006 are pre-
sented in red and for the year 2008 in yellow. From
the figure, it is evident that there are clusters
around a score of 5, indicating that the countries
of the European Union have nonetheless begun
the process of opening the electricity markets.
The highest scores were obtained by the United
Kingdom, Sweden and Denmark. The total score
of Sweden was greatly influenced by the existence
of a very mature and liquid wholesale electricity
market. Reasons for the slow opening of markets
differ for each country but they all have monopolis-
tic electrical power companies, disinterested cus-
tomers and a dearth of knowledge concerning the
process of changing suppliers [6].

A comparison of the MCI and RMI is presented in
order for us to test the hypothesis that there is a
correlation between the openness of electricity
markets, i.e. market competitive intensity — MClI,
and the effectiveness of the risk management sys-
tem, i.e. risk management index — RMI, in electri-
cal power companies. For the countries included
in the research but not included in Datamonitor’s
report, an evaluation of their MCI was conducted
in cooperation with experts from Datamonitor and
the use of secondary data sources.

In order to determine a number that would repre-
sent the effectiveness of a risk management sys-
tem in electrical power companies, we calculated
the RMI and compared it to the MCIL Since one
participant did not fill out the questionnaire in its
entirety, it was not possible to calculate its RMI.
Therefore, the continuation of the analysis of the
correlation between RMI and MCI was performed
on a sample of twenty companies.

Prior to comparison, it is necessary to test the
normality of the index. From the following figure,
we conclude that the distribution is normal, some-
what skewed to the left (skewness = +0,013) and
relatively flat (kurtosis = -1,201).

Promarara wiednost

Slika 4 — Q-Q dijagram MCI pokazatelja
Figure 4 — Q-Q plot of MCI
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Slika 5 — Histrogram MCI pokazatelja
Figure 5 — Histogram of MCI

Srednja vrijednost MCI pokazatelja, u ispitivanom
uzorku, iznosi 4,6, dok je maksimalna vrijednost
7,9. 1znad prosjecne vrijednosti MCI pokazatelja
ima ukupno deset poduzeca (47,6 %), Sto ukazu-
je na Cinjenicu da poduzeéa obuhvacena istrazi-
vanjem posluju na pretezno otvorenim trzistima
elektricne energije.

Metoda oblikovanja pokazatelja
ucinkovitosti upravljanja rizicima u
poduzecima elektroprivrede
Za potrebe testiranja hipoteze oblikovan je pokaza-
telj ucinkovitosti upravljanja rizicima u poduzecu.

Pokazatelj ucinkovitosti upravljanja rizicima po-
duzeca (engl. Risk management index, RMI) odre-
den je pomocu deset pokazatelja:

— politika upravljanja rizicima,

— okvirna nacela,

— uskladenost sustava upravljanja rizicima s
misijom, vizijom i ciljevima poduzeca,

— starost organizacijske cjeline za upravljanje
rizicima,

— broj zaposlenika organizacijske cjeline up-
ravljanja rizicima u poduzecu,

— organizacijski oblik upravljanja rizicima u
poduzelu,

— katalog zadataka organizacijske cjeline up-
ravljanja rizicima,

— utjecaj najvaznijih rizika u poduzecima elek-
troprivrede,

— postojanje mape rizika u poduzecu i

— instrumenti upravljanja rizicima.

Pokazatelji su odabrani u skladu s definiranim
ciljevima istrazivanja uvazavajuci kriterij odabira
umjerenog broja pokazatelja i uvjet da pokazate-
lji omogucavaju testiranje hipoteze. Navedene se
pokazatelje moZe podijeliti u Cetiri osnovne kate-
gorije, kako je prikazano na slici é:

— sustav upravljanja rizicima,

— Institucionalni aspekt upravljanja rizicima,
— instrumentalni aspekt upravljanja rizicima i
— funkcionalni aspekt upravljanja rizicima.

Jakasa, T, 0 i¢ Bedenik, N., Iliop

The mean value of the MCI in the sample studied
is 4,6, while the maximum value is 7,9. There are a
total of ten enterprises (47,6 %) with MCI above the
mean value, indicating that these companies op-
erate in predominantly open electricity markets.

The method of determining the risk man-
agement index in electrical power companies
For the purpose of testing the hypothesis, the risk
management index in a company was determined.

The risk management index of a company, RMI,
is determined based upon ten factors:

— risk management policy,

— risk management framework,

— compliance of the risk management system
with the company mission, vision and goals,

— age of the risk management organizational
unit,

— number of risk management organizational
unit employees in the company,

— the organizational form of risk management
in the company,

— the catalogue of the assignments of the risk

management organizational unit,
— the impact of the most important risks in
electrical power companies,
— the existence of a risk map in the company,
— risk management instruments.

These factors were chosen pursuant to the de-
fined goals of the research, while respecting the
principle of choosing a moderate number of fac-
tors that would make it possible to test the hy-
pothesis. We can classify these factors into four
basic categories, as shown in Figure 6:

— the risk management system,

— the institutional aspect of risk management,

— the instrumental aspect of risk manage-
ment, and

— the functional aspect of risk management.
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Slika 6 — Izracun RMI pokazatelja pomocu deset ponderiranih faktora
Figure 6 — RMI score matrix using ten weighted factors

Svaki pokazatelj ima svoj ponderirani faktor i ras-
pon mogucih ocjena. Nakon toga se primjenjuje
metoda zbrajanja kao i kod izracuna MCI pokaza-
telja.

Buduc¢i da su ponderi definirani na temelju dosa-
dasnjeg pregleda literature, izvrsit ¢e se njihova
korekcija, ukoliko se tijekom preliminarne analize
pokaze prevelik utjecaj nekog od njih na ukupni
rezultat.

Ako se isti postupak ponovi za RMI pokazatel] tada
se iz slike 7 vidi kako se takoder radi o normalnoj
distribuciji varijable.

Each factor has its own weight and range of pos-
sible scores. The additive method is used as in the
calculation of the MCI.

Since factor weights were defined according to a
survey of the extant literature, corrections will be
performed if any are shown to have an excessive
impact on the total result during the preliminary
analysis.

If we repeat the same procedure for the RMI, we
see from Figure 7 that there is also a normal dis-
tribution of the variable.

Oelvana viednast | Expacted va ke

[ 10 "
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Slika 7 — Q-Q dijagram RMIpokazatelja
Figure 7 — Q-Q plot of RMI

No, ovog puta distribucija je znacajno pomaknuta
udesno (engl. skewnes = -1,408) kao Sto je to pri-

kazano na slici 8.

However, this time distribution is significantly
skewed to the right (skewness = -1,408), as pre-
sented in the following figure.
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Slika 8 — Histogram RMI pokazatelja
Figure 8 — Histogram of RMI

Pomak distribucije udesno pokazuje da su sustavi
upravljanja rizicima, u istrazivanim poduzec¢ima
elektroprivrede, ucinkoviti. Prosje¢na vrijednost
RMI pokazatelja iznosi 8,1.

PRIMJENA DEFINIRANE
METODE | REZULTATI EMPIRI-
JSKOG ISTRAZIVANJA

Osnovni podaci o istraZivanju
Istrazivanje je zapocelo u studenom 2006. godi-
ne, nakon definiranja konacnog izgleda anketnog
upitnika i prikupljenih kontakata od Datamonitora.
Prikupljanje podataka zavrseno je u srpnju 2007.
godine, nakon cega je uslijedila njihova obrada.
Pocetni uzorak obuhvacao je sedamdeset i sedam

kontakata. Stopa povrata upitnika iznosi 27,3 %.

Datamonitor je vodedi pruzatelj online baze poda-
taka i usluga analiza za klju¢ne industrijske sek-
tore. Njihovi klijenti su vodeca svjetska poduzeca,
njih oko 5 000. Pomocu njihove baze podataka i
znanja njihovih eksperata, nude usluge analize i
predvidanja u sedam industrijskih sektora, a jedan
od njih je i trziste energije. Buduci da je Hrvatska
elektroprivreda jedna od njihovih klijenata, ima
pristup bazi znanja. Datamonitor je dakle, za po-
trebe istrazivanja, osigurao popis kontakata pre-
ma definiranim kriterijima. Osim primarnih izvora
podataka koristeni su i sekundarni izvori poput
novosti poduzeca i njihovih godiSnjih izvjes¢a
objavljenih na internetu i u ¢asopisima kao i ma-
terijali stru¢nih organizacija (ERGEG, Eurelectric, i
dr), dostupna istraZivanja, studije i sl.

Obrada rezultata izvrSena je pomocu program-
skog paketa SPSS.

The shift in the distribution to the right indicates
that the risk management systems in the electri-
cal power companies studied are effective. The
mean value of the RMI is 8,1.

APPLICATION OF THE DE-
FINED METHOD AND THE
RESULTS OF EMPIRICAL RE-
SEARCH

Basic research information

Our research began in November 2006, after the
final version of the research questionnaire was
defined and a contact list was acquired from Data-
monitor. The collection of data was completed in
July 2007, followed by data processing. The initial
sample included seventy-seven contacts. The
questionnaire return rate was 27,3 %.

Datamonitor is the leading provider of online data
and analytic platforms for key industrial sectors.
Its clients are five thousand of the world’s leading
companies. With its databases and the knowledge
of its experts, Datamonitor offers analysis and
forecasting services in seven industrial sectors,
one of which is the energy market. Since HEP,
the Croatian electrical power company, is one of
Datamonitor’s clients, it has access to its knowl-
edge base. For the purpose of this research, Data-
monitor prepared a contact list according to de-
fined criteria. In addition to primary data sources,
secondary sources were used such as company
news, annual reports published on the Internet
and in journals, as well as materials from pro-
fessional organizations (ERGET, Eurelectric etc.),
available studies etc.

The results were processed using SPSS software.

Jakasa, T., Osmanagic¢ Bedenik, N., Iliopoulos, F., Odredivanje ucinkovitosti sustava..., Energija, god. 57(2008), br. 2., str. 156-177



Uzorak istrazivanja
Uzorak istrazivanja odabran je prema:

— stupnju otvorenosti trZista elektricne en-
ergije,

— radnim mjestima ispitanika vezanih uz
poslove upravljanja rizicima, te

— veli¢ini poduzeca elektroprivrede.

Konacni uzorak istraZivanja, pripremljen za
obradu, obuhvada dvadeset i jedno poduzece
elektroprivrede koja posluju u trinaest zemalja.
Njih devet posluje u zemljama Europske unije,
dvije zemlje su kandidati ili u postupku podno-
Senja zahtjeva za pristupanjem u Europsku uniju
(Hrvatska, Bosna i Hercegovina), a dvije zemlje
nisu ¢lanice Europske unije (Svicarska i Norves-
ka).

The research sample
The research sample was chosen according to the
following criteria:

the degree of openness (market competitive
intensity - MCI) of the electricity market,

the number of company employees engaged
in risk management,

the size of the electrical power company.

The final research sample prepared for processing
included twenty—one electrical power companies
operating in thirteen countries. Nine of them oper-
ate in countries of the European Union, two coun-
tries are candidates for EU membership or have ap-
plied for accession to the European Union (Croatia,
Bosnia and Herzegovina), and two countries are not
EU members (Switzerland and Norway).

Tablica 1— Zemljopisna rasirenost poduzeca elektroprivrede
Table 1 — Geographical distribution of the electrical power companies in the final sample

Zemlja / Country

Austrija / Austria

Finska / Finland
Francuska / France
Hrvatska / Croatia
Irska / Ireland

Norveska / Norway
Portugal / Portugal
Slovenija / Slovenia
Svedska / Sweden

Broj poduzeca /
Number of companies

2
Bosna i Hercegovina / Bosnia and Herzegovina 1
1
1
1
1
Nizozemska / The Netherlands 1
2
1
2
2
Svicarska / Switzerland 3
Ujedinjeno Kraljevstvo / United Kingdom 2
21

Ukupno / Total

Osim stupnja otvorenosti trzista vodilo se racu-
na i o podjeli trzista na regije, sukladno dodatku
Uredbe 1228/2003/EC prema kojem je interno
trziste elektricne energije podijeljeno u sedam
regija [13]:

— sjeverna  Europa (Danska, Svedska,
Norveska, Finska, Njemacka i Poljska),
— sjeverozapadna Europa ili centralno-

zapadna Europa (Belgija, Luksemburg,
Nizozemska, Njemacka i Francuska),
centralnojuzna Europa (ltalija, Francuska,
Njemacka, Austrija, Slovenija i Grcka),
centralnoisto¢na  Europa  (Njemacka,
Poljska, éeéka, Slovacka, Madarska, Aus-
trija i Slovenija),

jugozapadna Europa (Spanjolska, Portugal
i Francuska),

Ujedinjeno Kraljevstvo, Irska i Francuska,
balticke drZave (Estonija, Latvija i Litva).

Analysis of the market competitive intensity is pre-
sented in Chapter 3.4. In addition to the MCI, the
sample was configured according to the market
splitin the region, pursuant to the Annex to Regula-
tion 1228/2003/EC, according to which the internal
electricity market is divided into seven regions [13]:

northern Europe (Denmark, Sweden, Norway,
Finland, Germany and Poland),

northwest Europe or Central West Europe
(Belgium, Luxembourg, the Netherlands, Ger-
many and France),

central Southern Europe (ltaly, France, Ger-
many, Austria, Slovenia and Greece),

central Eastern Europe (Germany, Poland, the
Czech Republic, Slovakia, Hungary, Austria
and Slovenia),

southwest Europe (Spain, Portugal and France),
the United Kingdom, Ireland and France,

the Baltic States (Estonia, Latvia and Lithuania).
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Jugoistocnu Europu se moZze promatrati kao
osmu regiju koja ukljucuje dvije zemlje Europske
unije (Rumunjsku i Bugarsku) te zemlje kandida-
te i one koje su podnijele zahtjev za pristupanje
u Europsku uniju (Hrvatska, Bosna i Hercegovi-
na, Srbijai Crna Gora, Albanija, FYR Makedonija,
Rumunjska, Bugarska i UNMIK Kosovo).

Kod pripreme kontakata vodilo se racuna da
ciljna skupina budu menadZeri koji upravljaju ri-
zicima u poduzecu i koji imaju dovoljno znanja i
pristup informacijama iz tog podrucja kako bi se
dobila sto realnija slika stanja upravljanja rizici-
ma u poduzecima elektroprivrede. Od ukupnog
broja kontakata (77), njih 31 (ili 36 % ispitanika)
menadZeri su rizika u poduzec¢ima (engl. risk
manager), dvoje ih vodi organizacijske cjeline
za upravljanje rizicima, Cetvero ih je menadZer
rizika na korporativnoj razini, dvadeset i troje su
direktori financija (engl. chief finance officer) i
preostalih dvadeset i Sest radi poslove vezane za
rizike (trgovina, prodaja i sl.) ili pripadaju menad-
zmentu opcenito.

Southeast Europe can be considered as an eighth
region that includes two countries of the European
Union (Rumania and Bulgaria), candidate countries
and those which have submitted applications for
accession to the European Union (Croatia, Bosnia
and Herzegovina, Serbia and Montenegro, Albania,
the FYR of Macedonia, Rumania, Bulgaria and UN-
MIK/Kosovo).

In the preparation of contacts, it was taken into ac-
count that the target group should be the managers
who manage risk in the companies and who have
sufficient knowledge and access to information in
this area in order to provide us with an accurate pic-
ture of risk management in electrical power compa-
nies. Of the total number of contacts (seventy-seven),
thirty-one of them (or 36 % of the research subjects)
are risk managers in their companies, two of them
lead risk management organizational units, four are
risk managers at the corporate level, twenty-three
are chief finance officers and the remaining twenty-
six are engaged in operations related to risk (trade,
supply etc.) or are part of general management.

Tablica 2 — Funkcija ispitanika u poduze¢ima elektroprivrede
Table 2 — Functions of the persons interviewed in the electrical power companies

MenadZer rizika / Risk manager

Direktor financija / Chief financial officer

Analitiar za rizike / Risk analyst

Kontrolor rizika / Risk controller

Financijski referent / Financial officer

Korporativni menadzer rizika / Corporete risk manager
Voditelj kontrolinga / Head of controlling
Trgovac / Trader

Menadzer portfelja / Portfolio manager

Voditelj trgovine / Head of trade

Voditelj organizacijske cjeline upravljanja rizicima / Head of risk

management unit

Ukupan broj ispitanika / Total
number of the research subjects

4

2
2
1
1
1
1
1
1
1
1

Menadzer rizika opskrbne djelatnosti / Supply risk manager 1

Direktor za rizike / Chief risk management officer

Rukovoditelj nabave elektricne energije / Manager of electrical 1

supply

Savjetnik Uprave / Consultant
Direktor opskrbe / Head of supply
Ukupno / Total

Analizom konac¢nog uzorka ispitanika, prikazanog
u tablici 2, moze se zakljuciti da je 11 ispitanika
usko vezano za poslove upravljanja rizicima u po-
duzecu Sto iznosi 52,4 % ukupnog broja ispitanika.
Cetiri ispitanika su menadzeri rizika u poduzedi-
ma elektroprivrede. Ostali su ispitanici vezani za
poslovna podrucja, u Cijoj se domeni nalazi uprav-
ljanje najznacajnijim rizicima poput trgovine, op-
skrbe, financija, kontrolinga i sl. te razne funkcije
vrhovnog menadzmenta. Razlog tome je Cinjenica
da je upravljanje rizicima na razli¢itom stupnju

21

By analyzing the final sample of subjects, as pre-
sented in Table 2, we can conclude that eleven of
the subjects were closely connected to risk man-
agement operations in their companies, which
amounts to 52,4 % of the total number. Four
subjects were risk managers in electrical power
companies. The other subjects were connected
with the business area, including trade, supply,
finance, controlling etc., and various to manage-
rial functions. The reason for this is the fact that
risk management is at various stages of develop-
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razvoja u navedenim poduzec¢ima. Poduzeca koja
imaju razvijenije sustave upravljanja rizicima ima-
Ju I samostalnu jedinicu za upravljanje rizicima,
dok je upravljanje rizicima poduzeca u ostalim
poduzec¢ima dio drugih poslovnih funkcija poput
financija i sl.

Ako se promatra uzorak s aspekta velic¢ine organi-
zacije moze se zakljuciti da je zastupljeno sedam
velikih poduzeca (33,3 %), jedno srednje veliko, pet
srednjih, Sest srednje malih i dva mala poduzeca.

Tablica 3 — Broj zaposle

ment in these companies. Companies that have
developed risk management systems also have
independent risk management units, while risk
management in the other companies is a part of
other business functions such as finance etc.

If we examine the sample from the aspect of com-
pany size, we can conclude that seven large com-
panies (33,3 %), one medium-large company, five
medium-sized, six medium-small and two small
companies are represented.

nika u poduzecima elektroprivrede

Table 3 — Number of employees in the electrical power companies of the sample

Broj zaposlenika /
Number of employees

Broj poduzeca /

manje od 200 /
izmedu 200 1 000 /
izmedu 10002000/
izmedu 2 000 i 5000 /
vise od 5000/
Ukupno

~N - 0o~ N

N

Analiza ovisnosti stupnja otvorenosti
trzista o ucinkovitosti sustava upravljanja
rizicima
Analiza korelacije RMI i MCI pokazatelja prove-
dena je Pearsonovom metodom. Takoder je iz-
vréena preliminarna analiza kako bi se osigurala
nenarusenost pretpostavke normalnostiilinear-
nosti, kako bi se mogla primijeniti odgovarajucéa
statisticka metoda. Izmedu varijabli postoji jaka
korelacija (koeficijent korelacije r=0,742, n=20).
Korelacija ima pozitivni predznak Sto znaci da
obje varijable imaju isti smjer kretanja (kada se
jedna varijabla povedava, povecava se i druga i
obrnuto). Apsolutni iznos korelacije od 0,742
oznacCava jaku korelaciju. Razina znacenja je
manja od 0,001 Sto oznacava statisti¢ki znacajnu
korelaciju.

Tablica 4 — Korelacija izmedu MC

Number of companies

Postotak / Kumulativni postotak /
Percentage Cumulative percentage
IO/U] [D/D]
9.5 9,5
28,6 38,1
23,8 61,9
4,8 66,7
33 100,0
100,0 =

Analysis of the correlation between market
competitive intensity and the effectiveness of
risk management systems
Analysis of the correlation between the risk man-
agement index and market competitive intensity was
performed using the Pearson method. Preliminary
analysis was also conducted in order to check for
violation of the assumptions of linearity and normal-
ity, in order to apply the suitable statistical method.
There is a strong correlation between the variables
(correlation coefficient »=0,742, n=20). The correlation
is positive, which means that both variables move in
the same direction (when one variable increases, so
does the other, and vice versa). The absolute cor-
relation value of 0,742 signifies a strong correlation.
The level of significance is less than 0,001, indicating
a statistically significant correlation.

1i RMI pokazatelja

Table 4 — Correlation between the market competitive intensity and risk management index

Pearsonova korelac

Pearson correlation

MCI pokazatelj / Market
competitive intensity

number

Pearsonova korelac

Pearson correlation

RMI pokazatelj / Risk
management index

Ukupan broj / Total

number

Razina znacenja / De-
gree of significance

Ukupan broj / Tota

Razina znacenja / De-
gree of significance

MCI pokazatelj / Market
competitive intensity

RMI pokazatelj / Risk
management index

ija/

1 0,742
0,000
: 20 20
lja/ 0,742 1
0,000
20 20
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Iz navedenog moZe se zakljuciti da postoji jaka,
pozitivna korelacija izmedu stupnja otvorenosti
trzista elektricne energije i ucinkovitosti sustava
upravljanja rizicima u poduzec¢ima elektroprivre-
de ¢ime smo dokazali hipotezu prema kojoj po-
stoji ovisnost izmedu stupnja otvorenosti trzista
elektri¢ne energije i ucinkovitosti sustava uprav-
ljanja rizicima.

Komparativna analiza ucinkovitosti sus-
tava upravljanja rizicima
Komparativhom analizom ucinkovitosti sustava
upravljanja rizicima u zemljama Europske uni-
je i zemljama izvan Europske unije, obuhvace-
nim istrazivanjem, moze se zakljuciti da zemlje
Clanice Europske unije, koje su ranije pristupile
Europskoj uniji, imaju najucinkovitije sustave
upravljanja rizicima (slika 9). Prvih pet elektro-
privreda, s najvisim RMI pokazateljem posluje u
zemljama clanicama Europske unije. Slovenija,
nova clanica Europske unije, koja je u istraziva-
nju zastupljena s dvije elektroprivrede ima nizi
prosjecni RMI pokazatelj od starijih ¢lanica Eu-
ropske unije.

Zemlje koje nisu clanice Europske unije (Nor-
veska i Svicarska) u prosjeku imaju dosta visok
RMI pokazatel].

From the above, we can conclude that there is a
strong positive correlation between the degree of
market openness (MCI) and the effectiveness of risk
management systems in electrical power compa-
nies, and thereby we have confirmed the hypothesis
according to which there is a correlation between
the degree of market openness of an electricity
market and the effectiveness of risk management
systems.

Comparative analysis of the effectiveness

of risk management systems

Through comparative analysis of the effectiveness
of risk management systems in the countries of the
European Union and non-EU countries included in
this research, we can conclude that the member
countries of the European Union who joined the EU
earlier have the most effective risk management
systems. The five electrical power companies with
the highest RMI operate in the member countries
of the European Union. Slovenia, a new member of
the European Union represented by two electrical
power companies, has a lower RMI than the older
EU member countries.

The countries that are not members of the Europe-
an Union (Norway and Switzerland) have a relatively
high mean RMI.

Ukupan biroi [ T ot

om0
RUT pokazatel  /

Slika 9 — RMI pokazatelj u zemljama Europske unije i izvan nje
Figure 9 — RMI in the countries of the European Union and non—EU countries

Na slici 10 je prikazana usporedba stupnja ucin-
kovitosti sustava upravljanja rizicima poduzeca
koja posluju na razliCitim trzistima elektricne
energije. Vidimo da najviSi RMI pokazatelj imaju
Svedska i Ujedinjeno Kraljevstvo koje istodobno
imaju i najvisi MCI pokazatel].

Jakasa, T., O i¢ Bed.
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In Figure 10, a comparison of the effectiveness of
risk management systems of the companies that
operate on various electricity markets is presented.
We see that Sweden and the United Kingdom have
the highest RMI and also the highest MCI.
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Slika 10 — Usporedba RMI pokazatelja poduzeca elektroprivrede u razlic¢itim zemljama
Figure 10 — Comparison of the RMI of electrical power companies in various countries

Nordijske zemlje medu prvima su otvorile trziste
elektricne energije. Tako je MCI pokazatelj Nor-
veske vrlo visok i iznosi 7,8 Sto ukazuje na visok
stupanj otvorenosti trzista elektricne energije.
Istodobno, ucinkovitost sustava upravljanja rizici-
ma je iznad prosjeka i iznosi 8,7.

MCI pokazatelj Svedske je takoder visok i iznosi
6,9, dok je RMI pokazatelj najviSi u odnosu na osta-
le zemlje u promatranom uzorku i iznosi 9,55.

Najvedi otklon izmedu MCI i RMI pokazatelja pri-
sutan kod austrijske elektroprivrede Verbund. Au-
strijski Verbund, u svom poslovnom izvjeScu, navo-
di da ima najrazvijeniji sustav upravljanja rizicima
medu poduzecima elektroprivrede u Europi Sto se
prema rezultatima istraZivanja pokazalo istinitim,
jer ima najvecu ocjenu RMI pokazatelja. Naime,
Austrija je vec u listopadu 2001. godine otvorila tr-
Ziste elektricne energije, puno prije zadanog roka
Europske zajednice. No, s obzirom na Cinjenice da
Verbund i dalje, uz joS jedan konzorcij, znacajno
dominira austrijskim trzistem elektricne energije
i da je stopa promjene opskrbljivaca niska, dobio
je relativno nisku ocjenu MCI pokazatelja od Da-
tamonitora. Istodobno, Verbund posjeduje jedan
od najucinkovitijih sustava upravljanja rizicima u
Europi.

Svicarska, s obzirom da nije Elanica Europske
unije, nije otvorila trziSte elektri¢ne energije pa je
ocjena stupnja otvorenosti trzista vrlo niska. Pro-
sjeCni RMI pokazatelj za tri Svicarska poduzeca
elektroprivrede iznosi 7,94 Sto je ispod prosjecnog
iznosa RMI pokazatelja. Naime, Svicarsko trZiste
elektricne energije ima slabu otvorenost trzista
(MCI pokazatelj iznosi 3,0), a istodobno poduzeca
elektroprivrede imaju ucinkovite sustave uprav-
ljanja rizicima. Razlog tome leZi u razvijenom
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The Nordic countries are among the first to have
opened their electricity markets. Thus, the MCI
of Norway is very high at 7,8, which indicates a
high degree of openness of the electricity mar-
ket. At the same time, the effectiveness of the
risk management systems is above average and
amounts to 8,7. The MCI of Sweden is also high
and amounts to 6,9, while the RMI is the highest
among the countries in the research sample and
amounts to 9,55.

The greatest variance between the MCI and the
RMI is for the Austrian electrical power company,
Verbund. In Verbund's financial report, it is stated
that the company has the most highly developed
risk management system among the electrical
power companies in Europe, which is confirmed
by the research results because it has the high-
est RMI. Already in October 2001, Austria opened
its electricity market, much earlier than the dead-
line for the European Community. However, since
Verbund continues, with one other consortium,
to dominate the Austrian electricity market sig-
nificantly and since the propensity to switch sup-
pliers is low, it received a relatively low MCI from
Datamonitor. At the same time, Verbund has one
of the most effective risk management systems in
Europe.

Since Switzerland is not a member country of the
European Union, it has not opened its electricity
markets and therefore the degree of market open-
ness is very low. The mean RMI for the three Swiss
electricity companies amounts to 7,94, which is
below the average RMI. The Swiss electricity mar-
ket has poor market openness (the MCI is 3,0),
while at the same time the electrical power com-
panies have effective risk management systems.
The reason for this lies in the developed banking
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bankarskom sektoru za Cije je poslovanje nuzno
ucinkovito upravljati rizicima.

Ako se pogleda iznos RMI pokazatelja vidi se da on
za Hrvatsku iznosi 5,9. Prosjecni iznos RMI poka-
zatelja iznosi 8,1.
Analiza elemenata pomocu kojih je izracunat RMI
pokazatelj za Hrvatsku elektroprivredu (HEP) po-
kazuje sljedece:

— sustav upravljanja rizicima dobio je ni-
sku ocjenu zbog nepostojanja politike up-
ravljanja rizicima, okvirnih nacela kao ni
uskladenosti s misijom, vizijom i ciljevima
poduzeca,

— funkcionalni aspekt dobio je 2,1 bod
od mogucih 2,9 Sto ukazuje na potrebu
unaprjedenja procesa upravljanja rizicima,
mape rizika i sl.,

— instrumentalni aspekt ocijenjen je mak-
simalnom ocjenom Sto pokazuje da se u
poslovanju koristi velik broj instrumenata za
identifikaciju rizika,

— institucionalni aspekt dobio je 0,3 bodova od
mogucih 1,44 Sto pokazuje da je aktivnost
formiranja organizacijske strukture upravl-
janja rizicima tek zapocela.

Oblikovanje RMI pokazatelja omogucava konti-
nuirano pracenje ucinkovitosti sustava uprav-
anja rizicima u HEP-u kao i moguénost us-
poredbe s drugim elektroprivcedama radi
unaprjedenja sustava upravljanja rizicima.

ZAKLJUCAK

U radu je dokazano postojanje jake I pozitivne ko-
relacije izmedu stupnja otvorenosti trzista elek-
tricne energije i u€inkovitosti sustava upravljanja
rizicima. Stupanj otvorenosti trziSta elektri¢ne
energije izraZzen je pomoc¢u MCI pokazatelja upo-
rabom metode Datamonitora.

Za potvrdivanje hipoteze izradena je metoda za
odredivanje ucinkovitosti sustava upravljanja rizi-
cima u poduzec¢ima elektroprivrede, i to pomodu
RMI pokazatelja. Taj pokazateljizracunat je za dva-
deset i jedno poduzece elektroprivrede koje poslu-
je uzemljama Europske unije i izvan nje.

NajviSi RMI pokazatelj imaju poduzeca elektropri-
vrede koja posluju u Austriji, Svedskoj i Ujedinje-
nom Kraljevstvu, dok su RMI pokazatelji za Hrvat-
skuiBosnuiHercegovinuispod prosjec¢nog iznosa
RMI. To znaci da su sustavi upravljanja rizicima u
zemljama koje su podnijele zahtjev za pristupanje
Europskoj uniji u pocetnoj fazi implementacije i

razvoja.

sector, which requires effective risk management
for its operations.

The Croatian RMI is 5,9 while the mean RMI value
is8,1.

Analysis of the elements used to calculate the RMI
for Croatia shows the following:

— the risk management system received a low
score due to the lack of a risk management
policy, framework or compliance with the
company mission, vision and goals,

— the functional aspect received a score of
2,1 out of a possible 2,9, which indicates the
need to improve risk management process-
es, map risks etc.,

— the instrumental aspect received the maxi-
mum score, which indicates that a large
number of tools are employed in operations
for risk identification,

— the institutional aspect received a score of
0,3 out of a possible 1,44, which indicates
that the activity of the formation of an orga-
nizational structure for risk management
has only just begun.

The determination of an RMI permits the con-
tinuous monitoring of the risk management
systems in Croatian electrical power compa-
nies as well as the possibility for comparison
with other electrical power companies in or-
der to improve the risk management systems.

CONCLUSION

This work has demonstrated that there is a strong
and positive correlation between the degree of the
openness of electricity markets and the effective-
ness of risk management systems. The degree of
market openness is expressed by the MCl accord-
ing to the Datamonitor method.

In order to confirm the hypothesis, a method was
developed for determining the effectiveness of risk
management systems in electrical power compa-
nies, using the RMI. This index was calculated for
twenty-one electrical power companies in the Eu-
ropean Union and non-EU countries.

Companies operating in Austria, Sweden and the
United Kingdom had the highest RMI, while the
companies in Croatia and Bosnia and Herzegovina
had below average RMI values. This signifies that
the risk management systems in the countries
that have applied for membership to the European
Union are in the initial phase of implementation
and development.
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Poduzeca elektroprivrede u zemljama koje su
medu prvima otvorile trziste elektricne energije
poput Finske, Norveske, Svedske i Ujedinjenog
Kraljevstva imaju visok MCI pokazatelj. Austrija
ima iznadprosjecni RMI pokazatelj, ali nizi MCI po-
kazatelj. Razlog visokom RMI pokazatelju leZi u za-
konskoj obvezi austrijskih poduzeca na uvodenju
sustava upravljanja rizicima. Nizak MCI pokazatel
je posljedica nepostojanja kankurencije na malo-
prodajnom trzistu.

Electrical power companies in the countries that
were among the first to open their electricity mar-
kets such as Finland, Norway, Sweden and the
United Kingdom have high MCI. Austria has an
above average RMI but a lower MCI. The reason
for the high RMI lies in the legal obligation of Aus-
trian enterprises to introduce risk management
systems. The low MCI is the consequence of the
dearth of competition on the retail market.
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