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Regulatorna tijela u Europskoj uniji do sada su razvila mnoge metode ekonomske regulacije. U 
ovom Ëlanku razvijen je koncept uvoenja metode poticajne regulacije u prijenosu elektriËne 

energije u Republici Hrvatskoj, imajuÊi u vidu cjelokupno okruæenje, odnosno provoenje nuænih 
preduvjeta. Republika Hrvatska je na poËetku uvoenja ekonomske regulacije u prijenosu 
elektriËne energije. Stoga je nuæno dosljedno provesti sve potrebne predradnje, kao πto su 

razdvajanje djelatnosti unutar vertikalno integriranog poduzeÊa, modeliranje træiπta elektriËne 
energije, organizacija træiπta elektriËne energije te afi rmiranje regulatornog tijela. U prvom 

koraku potrebno je zapoËeti s razvojem i uvoenjem osnovnih, a time i najjednostavnijih modela 
ekonomske regulacije. U Ëlanku je dan prikaz algoritma za uvoenje modela poticajne regulacije 

u prijenosu elektriËne energije. Analizirani algoritam temelji se na metodi regulacije maksimalnog 
prihoda. Takoer, u Ëlanku se razmatraju okolnosti uvoenja predmetne metode u prijenosu 

elektriËne energije u Republici Hrvatskoj.
The regulatory bodies in the European Union have developed many methods for economic 

regulation. In this article, the concept is developed for the introduction of a method for incentive 
regulation in the transmission of electrical energy in the Republic of Croatia, bearing in mind the 

overall circumstances. The Republic of Croatia is in the initial phase of introducing economic 
regulation in the transmission of electrical energy. Therefore, it is necessary to perform all the 

necessary preliminary work consistently, such as the separation of the activities within a vertically 
integrated enterprise, modeling of the electricity market, organizing the electricity market and the 
recognition of a regulatory body. In the fi rst phase, it will be necessary to begin the development 
and introduction of the basic and simplest incentive models for economic regulation. The article 

presents an algorithm for the introduction of a model for incentive regulation in the transmission of 
electrical energy. The analyzed algorithm is based upon the revenue cap method. The article also 

discusses the circumstances of introducing said method in the transmission of electrical energy in 
the Republic of Croatia. 

KljuËne rijeËi: ekonomska regulacija, poticajna regulacija, prijenos elektriËne energije, regulatorno tijelo
Key words: economic regulation, incentive regulation, regulatory body, transmission of electrical energy 
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1 UVOD

U Republici Hrvatskoj Zakon o izmjenama i 
dopunama Zakona o energiji [1] ureuje pitanje 
regulacije cijena mreænih djelatnosti. Njime 
je defi nirano da se cijena prijenosa, odnosno 
distribucije elektriËne energije kao reguliranih 
djelatnosti utvruje na temelju tarifnih sustava 
koje donosi, u dijelu metodologije Hrvatska 
energetska regulatorna agencija (HERA), a u 
dijelu iznosa tarifnih stavki Vlada Republike 
Hrvatske na prijedlog Ministarstva gospodarstva, 
rada i poduzetniπtva (MINGORP). Do stupanja 
na snagu novih energetskih zakona odnosno 
izmjena i dopuna istih, krajem 2004. godine, 
pitanje utvrivanja tarifa za koriπtenje prijenosne 
mreæe rjeπavalo se temeljem Zakona o energiji 
[2] i Zakona o træiπtu elektriËne energije [3]. 
Zakonom o energiji bilo je defi nirano da se cijena 
prijenosa, odnosno distribucije elektriËne energije 
kao reguliranih djelatnosti utvruje na temelju 
tarifnih sustava koje donosi Vlada RH na prijedlog 
energetskog subjekta, a nakon pribavljenog miπlje-
nja MINGORP-a i VijeÊa za regulaciju energetskih 
djelatnosti (VRED). Slika 1 prikazuje staru i novu 
proceduru donoπenja tarifnih sustava, odnosno 
tarifa.

U postupku usklaivanja paketa energetskih 
zakona s propisima Europske unije, posebice u 
dijelu koji se odnosi na nadleænosti regulatornog 
tijela, HERA-i se pripisala nadleænost donoπenja 
metodologije za izradu tarifnih sustava, ali ne 
i utvrivanje iznosa tarifnih stavki. Da bi se 
postigao πto nezavisniji rad regulatornog tijela, 
i od strane izvrπne vlasti i od strane energetskih 
subjekata, optimalna procedura utvrivanja 
tarifa za koriπtenje prijenosne mreæe je ona u 
kojoj regulatorno tijelo utvruje metodologiju na 
osnovi koje utvruje tarife. Naravno, pri tome 
potrebna je suradnja sa energetskim subjektima 
i savjetodavnim tijelima u vidu struËne javnosti i 
interesnih strana (ovakva procedura primjenjuje se 
npr. u Portugalu) kao i struËna kompetencija te 
iskustvo regulatornog tijela. 

Osim jasne procedure utvrivanja metodologije 
za izraËun tarifa, odnosno utvrivanja tarifa, 
preduvjet za donoπenje transparentne metodologije 
je i provoenje transparentnog razdvajanja izmeu 
reguliranih (prijenos i distribucija elektriËne 
energije) i nereguliranih djelatnosti (proizvodnja 
i opskrba) unutar Hrvatske Elektroprivrede (HEP 
grupe). Transparentna podjela djelatnosti unutar 
HEP grupe podrazumijeva jasno razdvajanje 
troπkova izmeu reguliranih i nereguliranih 
djelatnosti. U Republici Hrvatskoj je zakonski 
utvreno da bi poduzeÊa u energetskom sektoru 
koja obavljaju viπe energetskih djelatnosti trebala 

1 INTRODUCTION

In the Republic of Croatia, the Amendment Act to the 
Energy Act [1] governs the question of the regulation 
of tariffs for networked activities. It specifi es that 
the fees for the transmission and distribution of 
electrical energy, as regulated activities, shall 
be determined on the basis of the tariff systems 
according to the methodology stipulated by the 
Croatian Energy Regulatory Agency (HERA), and 
regarding the amount of tariff items as stipulated 
by the Government of the Republic of Croatia at 
the proposal of the Ministry of the Economy, Labor 
and Entrepreneurship (MINGORP). Until the new 
energy legislation or the amendments to the same 
went into effect in late 2004, the question of the 
establishment of tariffs for using the transmission 
network was resolved pursuant to the Energy Act 
[2] and the Electricity Market Act [3]. Pursuant 
to the Energy Act, the fees for the transmission 
and distribution of electricity had been defi ned, 
as regulated activities, pursuant to the basic tariff 
systems adopted by the Government of the Republic 
of Croatia at the proposal of an energy subject, 
subsequent to obtaining the opinion of the Ministry 
of the Economy, Labor and Entrepreneurship and 
the Council for the Regulation of Energy Activities 
(VRED). Figure 1 presents the former and current 
procedures for the adoption of the tariff systems, 
i.e. tariffs. 

In the procedure for the harmonization of the 
packets of energy legislation with the regulations 
of the European Union, particularly in the section 
regarding the authority of the regulatory body, the 
Croatian Energy Regulatory Agency (HERA) has 
been assigned the authority for the adoption of a 
methodology for developing tariff systems, but not 
the determination of the amounts of the tariff items. 
In order to achieve the most independent possible 
operations of the regulatory body, regarding both 
the executive authorities and the energy subjects, 
the optimal procedure for the determination of the 
tariffs for the use of the transmission network would 
be one in which the regulatory body determines a 
methodology, on the basis of which it would 
establish the tariffs. Naturally, cooperation is 
required with energy subjects and advisory bodies, 
taking into account the professional public and 
interested parties (such a procedure is applied, for 
example, in Portugal), as well as the professional 
competence and experience of the regulatory body. 

In addition to the clear procedures for the deter-
mination of the methodology for the calculation 
of tariffs, i.e. the determination of tariffs, another 
prerequisite for the adoption of transparent meth-
odology is the implementation of the transparent 
separation of the regulated activities (the transmis-
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Prijedloga TfS /
Proposed TfS

voditi odvojeno knjigovodstvo za svaku od svojih 
djelatnosti kao πto bi se to od njih traæilo kad bi 
svoje djelatnosti obavljala kroz posebna poduzeÊa, 
radi izbjegavanja pristranosti i naruπavanja træiπ-
nog natjecanja. Na taj naËin pojedinoj djelatnosti 
dodjeljuju se samo oni troπkovi koji su u njoj i 
nastali. 

 

sion and distribution of electrical energy) and the 
nonregulated activities (production and supply) 
within the Hrvatska Elektroprivreda (HEP Group). 
The transparent separation of activities within the 
HEP Group implies the clear separation of the costs 
of the regulated and nonregulated activities. In the 
Republic of Croatia, it has been legally established 
that enterprises in the energy sector that perform 
several energy activities must keep separate book-
keeping records for each of their activities, as would 
be required if their activities were being performed 
by separate enterprises, in order to avoid favoritism 
and the disruption of market competition. In this 
manner, an individual operation is only assigned 
those costs that were incurred therein.

Slika 1 
Procedura donoπenja 
tarifnih sustava, odnosno 
tarifa 
Figure 1 
Procedure for the 
Adoption of the Tariff 
System, i.e. Tariffs,

Energetski subjekt /
Energy subject

VRED 
MINGORP

Vlada RH donosi TfS /
The government of the 

Republic of Croatia 
adopts TfS

Dorada prijedloga /
Refi nement of the proposition

Dorada prijedloga /
Refi nement of the proposition

Prijedloga TfS /
Proposed TfS

DA / YES

NE / NO

I. Procedura donoπenja tarifnog sustava (TfS) (Zakon o energiji iz 2001.) /
Procedure for the adoption of the tariff system (TfS) (Energy Act of 2001)

II. Procedura donoπenja tarifa (Zakon o izmjenama i dopunama Zakona o energiji iz 2004.) /
Procedure for the adoption of the tariffs (Amendment Act to the Energy Act of 2004)

1. korak / Step 1

2. korak / Step 2

HERA priprema i donosi 
metodologiju za izraËun 

tarifa /
HERA prepares and adopts 

the methodology for the 
calculation of the tariffs

MINGORP

Energetski subjekt /
Energy subject

Prijedlog 
metodologije na 

miπljenje /
Proposed 

methodology for 
opinion

Energetski subjekt /
Energy subject

MINGORP
Vlada RH donosi 

iznose tarifa /
The government of the 

Republic of Croatia 
adopts amount of tariffs

Dorada prijedloga /
Refi nement of the proposition

HERA

Dorada prijedloga /
Refi nement of the proposition

Prijedlog
iznosa tarifa /

Proposed amount of 
tariffs

Prijedlog
iznosa tarifa /

Proposed amount of 
tariffs

Prijedlog
na miπljenje /

Proposed for opinion
Miπljenje /
Opinion

Miπljenje /
Opinion

DA / YES
NE / NO NE / NO
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Bez uËinkovitog razdvajanja troπkova nemoguÊe 
je utvrditi opravdanu razinu prihoda po 
djelatnostima, odnosno utvrditi pojedine elemente 
u strukturi prihoda kao πto su regulatorna 
osnovica, amortizacija, troπkovi odræavanja, 
opravdana ulaganja, stopa povrata i sl., kao niti 
sprijeËiti unakrsno subvencioniranje izmeu 
djelatnosti proizvodnje, prijenosa, distribucije 
i opskrbe elektriËnom energijom. Stoga je kao 
preduvjet za uvoenje ekonomske regulacije 
nuæno raËunovodstveno, odnosno funkcionalno 
razdvajanje djelatnosti, za Ëiji je nadzor nad 
provoenjem temeljem Direktive 2003/54/EZ [4] 
nadleæna HERA kao regulatorno tijelo u Republici 
Hrvatskoj. 

VRED je u 2003. godini temeljem Statuta VRED- a 
[5] donio Pravilnik o naËinu i kriterijima za 
utvrivanje naknade za koriπtenje prijenosne i 
distribucijske mreæe [6]. Pravilnik ne utvruje 
metodu ekonomske regulacije i ne pojaπnjava 
njene elemente, veÊ razmatra pitanja koja se 
odnose na elemente i strukturu naknade za 
koriπtenje mreæa, kategorije kupaca, objekte koji 
pripadaju prijenosu, odnosno distribuciji i podatke 
koje su energetski subjekti duæni dostaviti VRED-u. 
Dakle, predmetni Pravilnik potrebno je nadopuniti 
na naËin da defi nira metodu ekonomske regulacije 
i njene elemente. 

Regulatorna tijela u Europskoj uniji do sada su 
razvila mnoge metode ekonomske regulacije. 
U ovom Ëlanku razvijen je koncept uvoenja 
metode poticajne regulacije u prijenosu elektriËne 
energije u Republici Hrvatskoj, imajuÊi u vidu 
cjelokupno okruæenje, odnosno provoenje nuænih 
preduvjeta (razdvajanje djelatnosti unutar vertika-
lno integriranog poduzeÊa, modeliranje træiπta 
elektriËne energije, organizacija træiπta elektriËne 
energije te afi rmiranje regulatornog tijela). BuduÊi 
da znaËajan broj preduvjeta nije osiguran, odnosno 
ostali su na teoretskoj razini uvoenja, model 
se temelji na algoritmu za uvoenje poticajne 
regulacije za koji su utvreni koraci i varijable, ali 
se ne raspolaæe s konkretnim vrijednostima koje 
odraæavaju podatke proizaπle iz HEP Operatora 
prijenosnog sustava (HEP OPS) prilagoene za 
potrebe metode poticajne regulacije. Naime, da 
bi se moglo raspolagati s konkretnim podacima 
iz Ëije analize mogu proizaÊi mjerodavni zakljuËci, 
potrebno je ulazne podatke revidirati od strane 
HERA-e. U suprotnom bi izlazni podaci, odnosno 
iznosi tarifnih stavki u strukturi tarife za koriπtenje 
prijenosne mreæe, mogli znaËajno odstupati od 
realnih iznosa tarifa.

 

Without the effective separation of expenditures, 
it is not possible to determine the justifi ed level of 
income according to activities, i.e. to determine the 
individual elements in the income structure such 
as the regulatory base, amortization, maintenance 
expenditures, justifi ed investment, return rate etc., 
or to prevent cross subsidies among the activities of 
the production, transmission, distribution and supply 
of electrical energy. Therefore, as a prerequisite 
for the introduction of economic regulation, the 
accounting and functional separation of activities 
is essential, the supervision of which shall be 
performed by HERA, as the authorized regulatory 
body in the Republic of Croatia, pursuant to Directive 
2003/54/EC [4].

In the year 2003, the Council for the Regulation 
of Energy Activities (VRED), pursuant to the VRED 
Bylaws [5], adopted the Regulations on the Manner 
and Criteria for the Determination of Compensation 
for the Use of Transmission and Distribution 
Networks [6]. The Regulations do not establish a 
method for economic regulation and do not clarify its 
elements, but instead consider questions that refer 
to the elements and structure of the compensation 
for the use of networks, customer categories, objects 
that appertain to transmission or distribution, 
and the data that energy subjects are required to 
submit to VRED. Thus, these Regulations should 
be supplemented in a manner in order for them to 
defi ne the method of economic regulation and the 
elements thereof. 

The regulatory bodies in the European Union have 
developed many methods for economic regulation. 
In this article, the concept is developed for the 
introduction of a method for incentive regulation 
in the transmission of electrical energy in the 
Republic of Croatia, bearing in mind the overall 
circumstances, i.e. the implementation of the 
necessary prerequisites (the separation of activities 
within a vertically integrated enterprise, the modeling 
of electricity market, the organization of electricity 
market and the recognition of a regulatory body). 
Since a signifi cant number of prerequisites have 
not been secured, i.e. they remain at the theoretical 
level of implementation, the model is based on 
an algorithm for the introduction of incentive 
regulations for which the steps and variables have 
been determined. However, it does not have specifi c 
values available that refl ect data from the HEP 
Transmission System Operator (HEP OPS), adapted 
to the needs of the method for providing incentive 
regulation. In order to have specifi c data available 
for analysis, from which applicable conclusions 
could be derived, it is necessary to revise the input 
data from HERA. Otherwise, the output data, i.e. the 
tariff items in the tariff structure for the use of the 
transmission network, could signifi cantly deviate 
from the realistic tariff amounts. 
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2 METODA REGULACIJE 
MAKSIMALNOG PRIHODA

Metoda regulacije maksimalnog prihoda (engl. 
revenue cap) regulira maksimalni prihod koji 
subjekt moæe ostvariti u poslovanju. Pri tome 
je cilj regulatornog tijela pruæiti moguÊnost 
reguliranom subjektu da maksimizira profi t 
smanjenjem troπkova poslovanja te da navedene 
uπtede, koje je postigao tijekom regulacijskog 
perioda, zadræi za sebe. Karakteristika ove metode 
je da alokaciju troπkova po kategorijama kupaca, 
odnosno strukturiranje tarifa utvruje regulirani 
subjekt, dok regulatorno tijelo daje eventualno 
suglasnost na strukturu i alokaciju troπkova.

Gornja granica dozvoljenog prihoda u godini t 
odreuje se na osnovi dozvoljenog prihoda u 
godini (t − 1) na osnovi sljedeÊe formule:

gdje je:

P
maxt

  ∑ gornja granica dozvoljenog prihoda u  
  godini t,
P

max(t−1)
 ∑ gornja granica dozvoljenog prihoda u  

   godini (t − 1), 
KP

t
  ∑ korektivni faktor u godini t,

CPI
t
  ∑ indeks potroπaËkih cijena u godini t

   (engl. Consumer Price Index),
X

t
  ∑ faktor uËinkovitosti u godini t. 

Svrha CPI
t
 indeksa nije da u potpunosti odraæava 

promjene u troπkovima veÊ da reguliranom subjektu 
postavi realno ostvarive ciljeve u pogledu dobiti iz 
poveÊanja uËinkovitosti tijekom razdoblja revizije 
prihoda. Primjena lako dostupnog indeksa kakav 
je indeks potroπaËkih cijena u odnosu na neki 
sloæeniji indeks u velikoj mjeri pojednostavljuje 
proces predvianja dozvoljenih prihoda kako 
reguliranim subjektima tako i regulatornom tijelu.

Faktor KP
t
 koristi se kao korektivni faktor za 

nedovoljno ili prekomjerno ostvareni prihod u 
godini (t − 1) kontrole cijena. Korektivni faktor 
prvenstveno se uvodi radi sluËajeva u kojima se 
ostvaruje prekomjerna dobit reguliranog subjekta 
kao posljedica npr. puno veÊeg porasta potroπnje, 
a koje regulatorno tijelo zbog regulacijskog 
razdoblja u trajanju od nekoliko godina moæe 
revidirati tek po isteku regulacijskog razdoblja, 
odnosno uz znatni vremenski pomak. Ukoliko 
se u formuli primijeni korektivni faktor radi se 
o varijabilnoj metodi regulacije maksimalnog 
prihoda Ëija formula glasi:

2 THE REVENUE CAP METHOD

The method for the regulation of maximum revenue, 
i.e. the revenue cap method, governs the maximum 
revenue that a subject can generate in operations. 
The goal of the regulatory body is to provide the 
opportunity for the regulated subject to maximize 
profi ts by reducing operating expenses and keeping 
the savings achieved during the regulatory period. A 
characteristic of this method is that the allocations 
of expenditures according to customer categories 
and the structuring of tariffs are determined by 
the regulated subject, while the regulatory body 
provides eventual approval of the structure and 
allocation of expenditures. 

The upper limit of revenue permitted in year t is 
determined on the basis of the revenue permitted in 
year (t − 1), based upon the following formula:

      

where:

P
maxt

  ∑  the upper limit of revenue permitted in 
   year t,
P

max(t−1)
  ∑  the upper limit of revenue permitted in 

   year (t − 1), 
KP

t
 ∑  the correction factor in year t,

CPI
t
  ∑  the consumer price index in year t,

X
t
  ∑  the performance factor in year t. 

The purpose of the CPI
t
 is not to provide a 

comprehensive refl ection of the changes in 
expenditures but to establish realistically attainable 
goals for a regulated subject concerning profi ts 
from increased effi ciency during the period of 
revenue auditing. The application of an easily 
available index such as the consumer price index, 
in comparison to a more complex index, greatly 
simplifi es the process of forecasting revenue caps 
for the regulated subjects and the regulatory body. 

Factor KP
t
 is used as the correction factor for 

insuffi cient or excessive revenue generated in year 
(t − 1) of price control. The correction factor is 
primarily introduced for cases in which excessive 
profi t is generated by a subject as a consequence 
of, for example, a great increase in consumption, 
which the regulatory body can only revise at the 
expiration of the regulatory period, which lasts for 
several years, i.e. with a signifi cant time lag. When 
the correction factor is applied in the formula, it 
provides a variable method for the regulation of the 
maximum revenue, as follows: 

(1)
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gdje je:

�  ∑ teæinski faktor koliËine energije (predstavlja  
 udio u ukupnom prihodu koji se mijenja s 

  promjenom koliËine prenesene elektriËne  
 energije),

    t  
∑  planirana koliËina prenesene elektriËne

  energije u godini t,
�  ∑  teæinski faktor broja kupaca  (predstavlja  

 udio u ukupnom prihodu koji se mijenja  
 s promjenom broja kupaca),

BrK
t
  ∑  planirani broj kupaca u godini t.

Prednost metode regulacije maksimalnog prihoda 
je u tome da se moæe primjenjivati zajedno s 
mjerama upravljanja potraænjom. Meutim, ova 
metoda zbog ograniËavanja prihoda utjeËe i na 
ograniËavanje poticaja u uËinkovitosti poslovanja, 
πto moæe voditi odreenoj neuËinkovitosti u 
poslovanju reguliranog subjekta. 

Formule (1) i (2) prikazuju dinamiËko prilago-
avanje regulacijskih elemenata tijekom, odnosno 
po isteku regulacijskog razdoblja. Meutim, za 
poËetak primjene predmetne metode, odnosno 
za poËetak svakog regulacijskog ciklusa, bitno je 
utvrditi sljedeÊe parametre [7]:

∑  razinu dozvoljenog prihoda,
∑  benchmarking uËinkovitosti (utvrivanje X fak-

tora) i
∑  duljinu regulacijskog razdoblja.

2.1 Razina dozvoljenih prihoda
Utvrivanje razine dozvoljenih prihoda sastoji se 
od utvrivanja sljedeÊih elemenata:

∑  operativnih troπkova poslovanja, 
∑  troπkova kapitala, koji se sastoje od:
 ·  amortizacije,
 ·  regulatorne osnovice sredstava i 
 ·  stope prinosa na imovinu/kapital,
∑  troπkova tehniËkih gubitaka i
∑  ostalih prihoda.

where:

� ∑  the weight factor of the quantity of energy
   (represents the share in the total revenue
  that changes with changes in the amount
  of electrical energy transmitted), 
  

t
  ∑ the planned quantity of electrical energy  

 transmitted in year t,
�  ∑  the weight factor of the number of customers
  (represents the share in the total revenue  

 that changes with changes in the number  
 of customers), 

BrK
t
   ∑  the planned number of customers in year t.

An advantage of the method for the regulation 
of the maximum revenue, the revenue cap, is 
that it can be applied together with measures for 
demand management. However, this method, due 
to the limitation on revenue, also has an impact 
on limiting incentive in operational performance, 
which can lead to a certain lack of effi ciency in the 
operations of a regulated subject. 

Formulae (1) and (2) present the dynamic adaptation 
of regulatory elements during or at the expiration of 
the regulatory period. However, at the beginning of 
the application of this method, i.e. at the beginning 
of every regulatory cycle, it is essential to determine 
the following parameters [7]:

∑  the level of revenue permitted,
∑  benchmark effi ciency (determination of factor X), 

and
∑  the duration of the regulatory period.

2.1 The level of revenue permitted
The determination of the level of revenue permitted 
consists of defi ning the following elements:

∑  operational costs, 
∑  capital expenditures, which consist of the 

following:
 ·  amortization,
 ·  regulatory asset base and
 ·  property/capital yield rate,
∑  cost of technical losses, and
∑  other revenues.

(2)

(3)
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Potrebno je napomenuti da je u stopi prinosa 
na imovinu uraËunat i troπak kapitala, riziËnost 
poslovanja kao i odreena dobit iz poslovanja 
u reguliranom sektoru kao πto je energetska 
djelatnost prijenosa elektriËne energije. 

2.2 Benchmarking uËinkovitosti
Jedan od mehanizama za usklaivanje poËetne 
razine maksimalnog prihoda je faktor uËinkovitosti 
X kojim se potiËe poveÊanje produktivnosti, tj. 
smanjenje troπkova. Ukoliko stvarno poveÊanje 
produktivnosti bude na istoj razini kao predvieno 
poveÊanje produktivnosti, regulirani subjekt Êe 
ostvariti normalnu stopu prinosa. Ukoliko se pak 
produktivnost poveÊa u veÊoj mjeri od predviene, 
regulirani subjekt ostvarit Êe stopu prinosa 
veÊu od planirane. Prilikom utvrivanja faktora 
X, regulatorna tijela obiËno u obzir uzimaju 
oËekivana poveÊanja produktivnosti reguliranih 
subjekata, trendove i benchmarking grupe (uzorka) 
reguliranih poduzeÊa, oËekivane promjene ulaznih 
cijena i promjene u imovini reguliranih subjekata. 
Pod pojmom benchmarkinga smatra se skup 
podataka (usporedivih veliËina ∑ mjerila) koji se 
koriste kako bi se izmjerila uspjeπnost poslovanja 
pojedinog energetskog subjekta.

Postoje razne benchmarking metode koje se koriste 
za utvrivanje faktora X. ZajedniËko svim tim 
metodama je da uzimaju u obzir razinu smanjenja 
troπkova koja je nezavisna od stvarnog smanjenja 
troπkova koje postigne pojedini regulirani subjekt 
tijekom regulacijskog razdoblja. Naime, najvaæniji 
element u primjeni benchmarking metoda je 
benchmarking troπkova i razine usluga promatrane 
grupe reguliranih subjekata koji obavljaju istu 
energetsku djelatnost.

2.3 Duæina regulacijskog razdoblja
Poticaji za poveÊanjem uËinkovitosti, odnosno 
produktivnosti poveÊavaju se s produæenjem 
regulacijskog razdoblja tijekom kojeg je reguliranim 
subjektima dozvoljeno zadræavanje ostvarenih 
profi ta. Naime, utjecaj primjene metoda regulacije 
maksimalnog prihoda u velikoj mjeri ovisi o duæini 
regulacijskog razdoblja. UobiËajeno je da to 
razdoblje traje izmeu tri i pet godina. DugaËka 
regulacijska razdoblja maksimiziraju poticaje 
za poveÊanjem uËinkovitosti, ali isto tako mogu 
omoguÊiti stope prinosa puno viπe od dozvoljenih, 
odnosno opravdanih u smislu træiπnih uvjeta. 
Suprotno tome, u sluËaju kratkih regulacijskih 
razdoblja, poticaji za poveÊanjem uËinkovitosti 
su smanjeni, Ëime se smanjuje uËinkovitost i 
opravdanost primijenjene metode ekonomske 
regulacije.

It should be mentioned that capital expenditures, 
operational risk and the determination of profi ts 
from operations in the regulated sector, such as the 
energy operations of the transmission of electrical 
energy, are calculated in the property yield rate.

2.2 Benchmark performance
One of the mechanisms for coordinating the initial 
level of maximum revenue is the performance 
factor X, which infl uences increased productivity, 
i.e. reduction in expenditures. If actual increased 
productivity is at the same level as the anticipated 
increased productivity, the regulated subject 
will achieve a normal yield rate. If productivity 
increases to a greater extent than anticipated, 
the regulated subject will generate a yield rate 
greater than planned. When determining factor 
X, regulatory bodies usually take into account the 
anticipated increases in the productivity of the 
regulated subjects, trends and the benchmark 
of group (examples) of regulated enterprises, 
anticipated changes in input prices and changes in 
the property of regulated subjects. The concept of 
benchmark refers to the group of data (comparable 
size ∑ scale) used in order to measure the success 
of the operations of an individual energy subject. 

There are various benchmark methods that are 
used for the determination of factor X. What these 
methods share in common is that they take the 
level of reduced expenditures into account, which is 
independent of the actual reduction in expenditures 
that an individual regulated subject achieves during 
a regulatory period. The most important elements 
in the application of the benchmark method are 
benchmark expenditures and the levels of the 
services of the group of regulated subjects studied 
that are engaged in the same energy activity. 

2.3 Duration of the regulatory period
Incentives for increasing effi ciency, i.e. productivity, 
increase with the prolongation of the regulatory 
period, during which the regulated subjects are 
permitted to retain the generated profi ts. The 
impact of the methods applied for the regulation 
of maximum revenues (revenue caps) depends to 
a great extent upon the duration of the regulatory 
period. It is customary for this period to last for 
between three and fi ve years. Long regulatory 
periods maximize the incentives for increasing 
effi ciency but can also make it possible to achieve 
yield rates that far exceed those permitted, i.e. 
justifi able in the sense of market conditions. 
Conversely, in the case of short regulatory periods, 
the incentives for increasing effi ciency are reduced, 
thereby reducing the effi ciency and justifi cation of 
the applied method of economic regulation. 
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Meutim, da bi se izbjegle situacije u kojima 
smanjenje troπkova ide na πtetu kvalitete opskrbe 
elektriËnom energijom, potrebno je usporedo 
metodama regulacije maksimalnih veliËina uvoditi 
i sustav praÊenja kvalitete opskrbe elektriËnom 
energijom, odnosno utvrditi opravdane razine 
pojedinih parametara kvalitete koji se ne smiju 
smanjivati u korist veÊih ostvarenih profi ta.

Ekonomska regulacija povezana je, nadalje, s 
vanjskim faktorima, kao πto je infl acija, na koje 
regulatorno tijelo ili regulirani subjekt ne mogu 
utjecati. U sluËajevima vrlo Ëestih i nepredvidljivih 
promjena vanjskih faktora, nije preporuËljivo 
primjenjivati dugaËka regulacijska razdoblja, 
buduÊi da se takav regulacijski pristup moæe 
nepovoljno odraziti na poslovanje reguliranog 
subjekta ili na kupca. Isto tako Ëesta regulacijska 
revizija, odnosno kratka regulacijska razdoblja 
poveÊavaju troπak regulacije. 

S obzirom da postupak revizije cijena moæe trajati 
i do 18 mjeseci, u dræavama s duæom tradicijom 
regulacije, preporuËa se da regulacijsko razdoblje 
ne bude manje od tri godine. Kao optimalno 
trajanje regulacijskog razdoblja pokazalo se ra-
zdoblje od pet godina.

3 ALGORITAM ZA UVO–ENJE 
POTICAJNE REGULACIJE

Algoritam za uvoenje poticajne regulacije u prije-
nosu elektriËne energije u Republici Hrvatskoj, 
koji se analizira u ovom Ëlanku, temelji se na 
metodi regulacije maksimalnih prihoda (slika  2). 
BuduÊi da se radi o regulaciji maksimalnog pri-
hoda, uloga regulatornog tijela (HERA-e) svodi 
se na utvrivanje dozvoljenog maksimalnog pri-
hoda za pojedinu godinu unutar regulacijskog 
razdoblja, iz Ëega se moæe izraËunati prosjeËna 
tarifa za koriπtenje prijenosne mreæe. Alokaciju 
troπkova po kupcima, odnosno strukturiranje tarifa 
provodi HEP OPS uz moguÊu konaËnu suglasnost 
regulatornog tijela.

Radnje koje trebaju prethoditi uvoenju ekonom-
ske regulacije, uz provedene sve nuæne predu-
vjete, odnose se na donoπenje planova razvoja i 
izgradnje prijenosne mreæe, uz detaljnu fi nancijsko 
ekonomsku analizu (investicijski plan) iz koje se 
vidi planirani naËin pokrivanja buduÊih investicija. 
Planiranje se pri tome treba temeljiti na osnovnim 
dokumentima, kao πto su Strategija energetskog 
razvitka Republike Hrvatske i Program provedbe 
strategije energetskog razvitka Republike Hrvatske 
te na kriterijima navedenim u Mreænim pravilima 
hrvatskog elektroenergetskog sustava (EES).

However, in order to avoid situations in which the 
reduction of expenditures is detrimental to the 
quality of the electrical energy supply, together with 
the methods for the regulation of the maximum 
values, it is necessary to introduce a system for 
monitoring the quality of the electrical energy supply, 
i.e. to determine the justifi ed levels of the individual 
quality parameters that cannot be reduced for the 
purpose of generating higher profi ts. 

Furthermore, economic regulation is connected 
to external factors, such as infl ation, upon which 
the regulatory body or regulated subject can 
have no infl uence. In cases of very frequent and 
unforeseeable changes in external factors, long 
regulatory periods are not recommended because 
such a regulatory approach can have an undesirable 
effect on the operations of the regulated subject 
or the customers. In addition, frequent regulatory 
revisions, i.e. short regulatory periods, increase 
regulatory expenditures. 

Since the procedure for price revision can last 
for up to 18 months, it is recommended that the 
regulatory period should not be less than three years 
in countries with a longer tradition of regulation. 
A period of fi ve years has been shown to be the 
optimal duration for a regulatory period.

3 ALGORITHM FOR THE 
INTRODUCTION OF INCENTIVE 
REGULATION

The algorithm for the introduction of incentive 
regulation in the transmission of electrical energy 
in the Republic of Croatia that is analyzed in this 
article is based upon the revenue cap method 
(Figure 2). Since this concerns the regulation 
of maximum revenue, the role of the regulatory 
body (HERA) is reduced to the determination of 
the permitted maximum revenue for an individual 
year within the regulatory period, from which 
it is possible to calculate the average tariff for 
using the transmission network. The allocation 
of expenditures to customers, i.e. the structuring 
of tariffs, is performed by the operator of the 
transmission system (HEP OPS), with the eventual 
fi nal approval of the regulatory body. 

The tasks that must precede the introduction of 
economic regulation, with the implementation of all 
the necessary prerequisites, refer to the adoption 
of development plans and the construction of the 
transmission network, with a detailed fi nancial 
economic analysis (investment plan) from which 
the planned manner for covering future investments 
is evident. Planning should be based upon key 
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SljedeÊi korak je analiza metoda ekonomske 
regulacije i moguÊnosti njihove primjene u 
okruæenju Republike Hrvatske, kao i analiza 
iskustva usporedivih dræava u uvoenju ekono-
mske regulacije. Pri tome se misli na iskustva 
u primjeni svih potrebnih preduvjeta kao i na 
prepreke u uvoenju regulacije u prijenosu 
elektriËne energije. Primjena pojedine metode, 
nadalje, ovisit Êe i o ciljanoj duljini regulacijskog 
razdoblja, korektivnim faktorima, primijenjenom 
indeksu cijena CPI ili RPI (indeks maloprodajnih 
cijena, engl. Retail Price Index) te opÊim 
makroekonomskim kretanjima. Za potrebe ovog 
algoritma uzet Êe se u razmatranje CPI indeks, 
te pretpostavka da se radi o trogodiπnjem 
regulacijskom razdoblju (2005. do 2007. godina), 
buduÊi da se ono pokazalo optimalnim u smislu 
prvog regulacijskog razdoblja uvoenja poticajne 
regulacije. Daljnji koraci i odluke u razradi 
algoritma sukladni su prikazu na slici 2.

 

 

documents, such as the Strategy for Energy 
Development of the Republic of Croatia, the 
Program for the Implementation of the Strategy 
of Energy Development of the Republic of Croatia 
and the criteria stipulated in the Croatian Network 
Regulations of the Electrical Energy System (EES). 

The next step is analysis of the methods of economic 
regulation and the possibilities for their application 
in the Republic of Croatia, as well as analysis of the 
experiences of comparable countries in the introduc-
tion of economic regulations. This refers to the ex-
perience in the implementation of all the necessary 
prerequisites as well as the obstacles to the introduc-
tion of regulations in the transmission of electrical 
energy. The application of individual methods will 
also depend on the target length of the regulatory 
period, corrective factors, the applied CPI or retail 
price index (RPI) and the general macroeconomic 
trends. For the purposes of this algorithm, the con-
sumer price index (CPI) is taken into account and it 
is assumed that this concerns a three-year regulatory 
period (2005 ∑ 2007), since this has been shown 
to be optimum for the fi rst regulatory period in the 
introduction of incentive regulation. Further steps 
and decisions in the elaboration of the algorithm are 
according to Figure 2. 
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Slika 2 
Algoritam za uvoenje 
poticajne regulacije u 

prijenosu elektriËne 
energije u Republici 

Hrvatskoj
Figure 2 

Algorithm for the 
introduction of incentive 

regulation into the 
electricity transmission 

system in the Republic of 
Croatia

Razdvajanje imovine i obveza iz bilance
izmeu HEP-ovih samostalnih pravnih osoba

Donoπenje plana razvoja i izgradnje prijenosne mreæe
Ekonomsko fi nancijska analiza planiranih ulaganja

Odabir metode ekonomske regulacije (RoR
regulacija ili neka od metoda poticanja regulacije)

Utvrivanje duæine regulacijskog razdoblja
Odabir indeksa (CPI ili RPI)

IzraËun opravdanog OPEX-a

Utvrivanje izvora fi nan-
ciranja postojeÊe imovine ∑ 
da li ukljuËiti imovinu koja 
je fi nancirana od strane 

kupaca (npr. kroz naknadu 
za prikljuËenje)

Utvrivanje izvora fi nanciranja (iz kredita ili vlastitih 
sredstava) te imovine iz bilance HEP OPS-a koju je sam 

fi nancirao.
Utvrivanje omjera vlastitog i duæniËkog kapitala

IzraËun troπka amortizacije

IzraËun regulatorne osnovice sredstava prema pri-
padajuÊoj imovini za pojedinu godinu regulacijskog 

razdoblja
KROS

t 
= OVS

t
 + UOS

t
 ∑ AM

t
 ∑ OS

t
 ∑ NP

t

IzraËun WACC-a
WACC = (1-g) · r

e
 + g · r

d

Da li ukljuËiti troπak 
pomoÊnih usluga i 

tehniËkih gubitaka u 
tarifu za koriπtenje 
prijenosne mreæe?

IzraËun naknade za pokriÊe pomoÊnih usluga ovisi o 
razvijenosti træiπta elektriËne energije

Planiranje iznosa tehniËkih gubitaka (u GWh)
IzraËun naknade za pokriÊe tehniËkih gubitaka (iz margi-

nalnog troπka proizvodnje i/ili uvoza ili npr. koriπtenje 
200-dnevnog prosjeka cijene postignute na organiziranom 

træiπtu ∑ inozemnom ili domaÊem)

Odabir benchmarking metode te ulaznih i izlaznih 
parametara

Utvrivanje faktora uËinkovitosti X

IzraËun dozvoljenog prihoda po godinama:
P

maxt
 = P

maxt (t ∑1)
 · KP

t
 · (1+ CPI

t
 ∑ X

t
)

IzraËun prosjeËne tarife, utvrivanje kategorija kupaca, 
alokacija troπka, strukturiranje tarifa

Regulatorni nadzor nad poslovanjem HEP OPS-a i prim-
jenom tarifa za koriπtenje prijenosne mreæe

Priprema metode ekonomske regulacije za novo 
regulacijsko razdoblje

Koriste se kriteriji koji su u skladu sa Strategijom 
energetskog razvitka RH, Programom provedbe 

strategije kao i Mreænim pravilima hrvatskog 
EES-a

Pretpostavlja se da je odabrana metoda regulacije 
maksimalnog prihoda pa se stoga daljnji koraci 

odnose na predmetnu metodu

Imovina koja je fi nancirana kroz naknade kupaca 
iskljuËuje se iz daljnjeg razmatranja (amortizacije 

i ROS-a)

∑  odabir amortizacijske politike,
∑  knjigovodstvena vrijednost na poËetku/kraju 

regulacijskog razdoblja,
∑  amortizacijske stope,
∑  utvrivanje starosti imovine,
∑  ulaganja u osnovna sredstva u pojedinim                

godinama regulacijskog razdoblja,
∑  otpisana imovina

Imovina:
∑ TS 400/x kV,
∑ TS 220/110 kV,
∑ TS 110/x kV,
∑ vodovi 400 kV,
∑ vodovi 220 kV,
∑ vodovi 110 kV (nadzemni i kabelski),
∑ ostala dugotrajna oprema,
∑ ostala kratkotrajna imovina.

Osim podataka od HEP OPS-a, potrebni su 
eksterni podaci s fi nancijskog træiπta RH, 

npr. prinos od dræavnih obveznica, fi nancijski 
rejting RH

U naËelu HEP OPS predlaæe strukturu i iznos 
tarifhih stavki na koje regulatorno tijelo daje 

suglasnost

Revizija prije isteka regulacijskog 
razdoblja

Koraci u provoenju 
ekonomske regulacije

Odluke ili radnje koje 
predhode uvoenju 
ekonomske regulacije

Donoπenje odluka 
u provoenju 
ekonomske regulacije

Komentar/Napomena

DA

NE

Legenda:
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Separation of the fi nancial statements (properties and 
obligations) among HEP’s independent legal entities

Adoption of development and construction plan for the transmission network 
Economic fi nancial analysis of the planned investments

Selection of the method of economic regulation (RoR
regulation or some of the methods of incentive regulation)

Determination of the length of the regulatory period 
Selection of the index (CPI or RPI)

Calculation of the justifi able OPEX-a

Determination of the source 
of the fi nancing of the existing 

property ∑ does it include 
property that is fi nanced by 
the customers (for example, 
through a connection fee)

Determination of the source of fi nancing (from credit or 
equity) and property from the fi nancial statement of 

HEP OPS which it has fi nanced 
Determination of the ratio equity/debt capital

Calculation of the amortization expendiitures

Calculation of the regulatory asset base according to the 
corresponding assets for an individual year of the regula-

tory period
KROS

t 
= OVS

t
 + UOS

t
 ∑ AM

t
 ∑ OS

t
 ∑ NP

t

Calculation WACC
WACC = (1-g) · r

e
 + g · r

d

Should the costs of 
auxiliary services and 
technical losses be 

included in the tariff for 
using the transmission 

network?

Calculation of compensation for covering auxiliary 
services depends on the level of the development of 

the electricial energy market

Planning the amount of technical losses (in GWh)
Calculation of the compensation for covering technical 
losses (from the marginal cost of production and/or im-

ports or, for example, the use of a 200-day average price 
achived on the organized market ∑ foreign or domestic)

Selection of the benchmark method and 
input/output parameters 

Determination of effi ciency factor X

Calculation of the revenue permitted per year:
P

maxt
 = P

maxt (t ∑1)
 · KP

t
 · (1+ CPI

t
 ∑ X

t
)

Calculation of the average tariff, determination of the cus-
tomer categories, allocation of expenditures, tariff structuring

Regulatory supervision over the operatrions of HEP OPS and 
the application of tariffs for the use of the transmission network

Preparation of a method of economic regulation 
for the new regulatory period

Determined criteria are persuant to the Strategy 
for Energy Development of the Republica of 

Croatia, the Program for the Implementation of the 
Strategy and the Croatian Network Regulations 

of the EES

It is assumed that the revenue cap method has 
been selected and therefore further steps refer to 

this method

Property that is fi nanced through customer fees is 
excluded from futher consideration (amortization 

and ROS)

∑ selection of amortization policy,
∑ bookkeeping value at the begining/end of 

the regulatory period,
∑ amortization rate,
∑ determination of the age of the property,
∑ investment in the fi xed assets in individual  

years of the regulatory period,
∑ written off property

Property:
∑ SS 400/x kV,
∑ SS 220/110 kV,
∑ SS 110/x kV,
∑ 400 kV power lines,
∑ 220 kV power lines,
∑ 110 kV power lines (overhead and cable),
∑ other equipment,
∑ other current assets.

In additio to data from HEP OPS, external data 
from the fi nancial market of the Republic of 

Croatia are also needed, for example the yield 
from governmment bonds, the fi nancial rating 

of the Republic of Croatia 

In principle, HEP OPS proposes a structure and 
amount of teriff items, which are approved by 

regulatory body

Auditing prior to the expiration
 of the regulatory period

Steps in the implementation 
of economic regulation

Decisions or task prior 
to the introduction of 
economic regulation

Adoption of decisions in 
the implementation of an 
economic regulation

Commentary/Notes

NO

YES

Legends:
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3.1 Utvrivanje opravdane razine operativnih 
troπkova
U opravdanu razinu operativnih troπkova (engl. 
Operating Expenditures ∑ OPEX) spadaju troπkovi 
osoblja, materijalni troπkovi, troπkovi odræavanja, 
ostali troπkovi poslovanja i sliËno. Za potrebe 
algoritma komponente OPEX-a HEP OPS-a su:

∑  troπkovi osoblja,
∑  troπkovi odræavanja energetskih objekata i
∑  ostali troπkovi poslovanja (npr. troπak zajed-

niËkih sluæbi).

ZnaËi da bi ukupni OPEX u pojedinoj godini trebao 
iznositi:

gdje je:

OPEX
HEPOPSt

  ∑ ukupni operativni troπkovi HEP OPS-a  
 u godini t,

TOS
HEPOPSt

  ∑ troπkovi osoblja HEP OPS-a u godini t,
TODR

HEPOPSt
  ∑ troπkovi odræavanja objekata HEP  
 OPS-a u godini t i

OTP
HEPOPSt

  ∑ ostali troπkovi poslovanja HEP OPS-a  
 u godini t.

Opravdanost razine pojedine komponente OPEX-a 
potrebno je procijeniti kroz usporedbu s drugim 
subjektima iz sektora te putem meunarodnog 
benchmarkinga. Ukoliko se utvrdi da su pojedine 
stavke previsoke potrebno ih je tijekom regu-
lacijskog razdoblja smanjiti, odnosno u izraËunu 
dozvoljenog prihoda ukalkulirati poveÊanje uËin-
kovitosti na ime opravdanog smanjenja OPEX-a. U 
sluËaju HEP OPS-a potrebno je dodatno procijeniti 
jesu li opravdani iznosi po kojima je HEP OPS u 
najam preuzeo dugotrajnu i kratkotrajnu mate-
rijalnu imovinu od osnivaËa i jedinog vlasnika 
HEP d.d. te na koji naËin je ugovorno rijeπen 
troπak zajedniËkih sluæbi (informatika, pravna 
i raËunovodstvena sluæba, odnosi s javnoπÊu i 
ostali). Ukoliko se postavi pitanje nezavisnosti 
HEP OPS-a u odnosu na træiπne djelatnosti unutar 
HEP grupe neke od navedenih sluæbi morat Êe se 
uspostaviti unutar HEP OPS-a kako bi se osigurala 
njegova nepristranost u odnosu na sve sudionike 
na træiπtu.

3.1 Determination of the justifi able level of 
operating expenditures
The justifi ed level of operating expenditures 
(OPEX) includes personnel expenditures, material 
expenditures, maintenance expenditures, other 
operating expenditures etc. For the purposes of 
the algorithm, the components of the OPEX of HEP 
OPS are as follows:

∑  personnel expenditures,
∑  expenditures for the maintenance of energetics 

facilities, and
∑  other operational costs (for example, joint 

services expenditures).

This means that the total OPEX in an individual 
year should be as follows:

      
       

where:

OPEX
HEPOPSt

  ∑ the total operating expenditures of HEP  
 OPS in year t,

TOS
HEPOPSt

  ∑ the personnel expenditures of HEP  
 OPS in year t,

TODR
HEPOPSt

  ∑ the maintenance expenditures for the  
 objects of HEP OPS in year t, and

OTP
HEPOPSt

  ∑ other operating expenditures of HEP  
 OPS in year t.

The justifi cation for the levels of the individual 
components of the OPEX should be evaluated 
through comparison to other subjects from the 
sector and via international benchmarks. Insofar 
as it is determined that individual items are too 
high, it is necessary to reduce them during the 
regulatory period, i.e. in the calculation of the 
revenue cap, to include increased effi ciency in the 
name of a justifi ed reduction in OPEX. In the case 
of HEP OPS, it also necessary to assess whether the 
amounts are justifi ed according to which HEP OPS 
borrowed fi xed and current tangible assets from the 
founder and sole owner of HEP d.d., and in what 
manner the expenditure of the joint services has 
been resolved by contract (informatics, legal and 
accounting services, public relations and others). 
If the independence of HEP OPS is questioned 
in relation to the market activities within the HEP 
Group, some of the cited services will have to be 
established within HEP OPS, in order to assure its 
impartiality in relation to all the participants on the 
market. 

(4)
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U ovom trenutku vrlo je teπko napraviti uspo-
redbu s meunarodnim benchmarkingom ope-
ratora prijenosnog sustava, buduÊi da sliËan 
benchmarking nije proveden u okruæenju niti su 
hrvatskom regulatornom tijelu dostupni podaci 
na osnovi kojih bi mogao provesti relevantan 
benchmarking. Dakle, pristup koji se moæe 
primijeniti u utvrivanju opravdane razine OPEX-a 
jest prihvatiti zateËeno stanje, ukoliko se Ëini 
realnim, te odrediti eventualno smanjenje troπkova 
ili poslovanje na uËinkovitiji naËin kroz trajanje 
regulacijskog razdoblja. BuduÊi da HEP OPS nije 
samostalno, vlasniËki odvojeno poduzeÊe, veÊ se 
nalazi unutar HEP grupe, nije realno za oËekivati 
da se pristup prema tom subjektu u smislu 
utvrivanja troπkova, npr. osoblja, moæe razmatrati 
odvojeno od konteksta Ëitave HEP grupe. Za 
davanje suglasnosti na prijedlog HEP OPS-ove 
razine OPEX-a, HERA bi trebala detaljnije uÊi u 
strukturu troπkova te ugovorne odnose sa maticom 
i drugim ovisnim druπtvima unutar HEP grupe. Na 
osnovi toga bi se moglo zakljuËiti je li predloæena 
razina poveÊanja troπkova opravdana. Pri tome 
potrebno je utvrditi opravdanost OPEX-a u godini 
koja prethodi uvoenju ekonomske regulacije 
(referentna godina) kao i njegove projekcijske 
vrijednosti tijekom regulacijskog razdoblja.

3.2 Imovina HEP OPS-a 
PostojeÊa imovina iz bilance HEP OPS-a jedan 
je od kljuËnih elemenata u uvoenju ekonomske 
regulacije. Za postojeÊu imovinu potrebno je, 
naime, povijesno utvrditi izvore fi nanciranja i to 
radi viπe koraka u algoritmu za uvoenje poticajne 
regulacije:

∑  utvrivanje izvora fi nanciranja postojeÊe imo-
vine,

∑  izraËun troπka amortizacije i
∑  izraËun regulatorne osnovice sredstava (ROS).
 

3.2.1 Utvrivanje izvora fi nanciranja postojeÊe 
imovine
Kod utvrivanja izvora fi nanciranja postojeÊe 
imovine potrebno je razluËiti koja je imovina 
fi nancirana od strane kupaca kroz npr. naknadu za 
prikljuËenje te u sluËaju kada je imovinu fi nancirao 
HEP d.d. da li se radi o vlastitim sredstvima ili 
duæniËkom kapitalu:

At this moment, it is very diffi cult to make a 
comparison with the international benchmark for 
transmission system operators, since a similar 
benchmark has not been performed in this area 
and data are not available to the Croatian regulatory 
body on the basis of which a relevant benchmark 
could be performed. Therefore, the approach 
that can be applied in the determination of the 
justifi able level of the OPEX is to accept the current 
situation, insofar as it is realistic, and to determine 
eventual reduction in expenditures or operations 
in a more effi cient manner through the length of 
the regulatory period. Since HEP OPS is not an 
independent enterprise under separate ownership 
but is within the HEP Group, it is not realistic to 
expect that the approach to this subject in the 
sense of the determination of expenditures, for 
example personnel, can be considered separately 
from the context of the entire HEP Group. In order 
to provide approval for the proposal of HEP OPS 
regarding the level of OPEX, HERA would have 
to enter into the expenditure structure and the 
contractual relations with the parent company 
and other dependent companies within the HEP 
Group in greater detail. On this basis, it would be 
possible to conclude whether the proposed level 
for increased expenditures is justifi ed. Therefore, 
it is necessary to determine the justifi ability of the 
OPEX in the year that precedes the introduction of 
economic regulation (reference year) as well as its 
projected values during the regulatory period. 

3.2 The property of HEP OPS 
The existing property from the fi nancial statement 
of HEP OPS is one of the key elements in the 
introduction of economic regulation. For the 
existing property, it is necessary to determine the 
historical sources of fi nancing for further steps 
in the algorithm for the introduction of incentive 
regulation: 

∑  determination of the source of the fi nancing of 
the existing property,

∑  calculation of amortization expenditures, and
∑  calculation of the regulatory asset base (ROS).
 

3.2.1 Determination of the sources of the fi nancing 
of the existing property
In the determination of the sources of the 
fi nancing of the existing property, it is necessary 
to differentiate which property is fi nanced by the 
customers through, for example, compensation for 
connection and in the event when the property is 
fi nanced by HEP d.d., whether it concerns equity 
capital or debt capital:
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gdje je:

UKIM
HEPOPS

  ∑  ukupna imovina iz bilance HEP 
   OPS-a, 
IM

HEP
  ∑  imovina iz bilance HEP OPS-a 

  koju je fi nancirao HEP d.d.,
IM

kupci
  ∑  imovina iz bilance HEP OPS-a koju

  su fi nancirali kupci kroz naknadu
  za prikljuËenje na mreæu, 
IMVL

HEP
  ∑  imovina  iz  bilance HEP  OPS-a

   koju je fi nancirao HEP d.d. iz vla-
  stitih sredstava te
IMDK

HEP
  ∑  imovina iz bilance HEP OPS-a koju

   je fi nancirao HEP d.d. iz duæniËkog
   kapitala.

Imovina koju su fi nancirali kupci ne bi se trebala 
razmatrati u daljnjim koracima algoritma (izraËun 
troπka amortizacije i ROS-a). Naime, HEP OPS 
na ime te imovine ne moæe ostvariti povrat na 
imovinu/kapital te kupac ne smije kroz tarifu 
za koriπtenje prijenosne mreæe joπ jednom 
platiti investiciju koju je platio kroz naknadu za 
prikljuËenje. Kod uvoenja ekonomske regulacije 
ovo je jedna od kljuËnih odluka, koja znaËajnije 
dolazi do izraæaja u distribuciji elektriËne energije. 
HEP OPS bi, dakle, trebao kao jedan od koraka u 
algoritmu uvoenja poticajne regulacije prikazati 
imovinu koja je fi nancirana od strane kupaca i 
koja se izdvaja iz daljnjih kalkulacija. BuduÊi da 
je predmetna problematika u veÊoj mjeri vezana 
uz djelatnost distribucije elektriËne energije na 
kojoj je prikljuËen nerazmjerno veÊi broj kupaca 
u odnosu na broj kupaca izravno prikljuËen na 
prijenosnu mreæu, kod prijenosa ovo razdvajanje 
izvora fi nanciranja ne bi trebalo biti problem.

Ukoliko se radi o HEP-ovom fi nanciranju, potrebno 
je utvrditi omjer ulaganja iz vlastitih sredstva i 
duæniËkog kapitala, kao i tko je slijednik i u kojem 
udjelu pojedinih kredita koji su uzimani na razini 
HEP grupe.

      
      

where:

UKIM
HEPOPS

  ∑  total property from the HEP OPS fi nan-
  cial statement,
IM

HEP
  ∑  property from the HEP OPS fi nancial

   statement fi nanced by HEP d.d.,
IM

customers
  ∑  property from the HEP OPS fi nancial

   statement fi nanced by customers
   through compensation for connection
   to the network,
IMVL

HEP
  ∑  property from the HEP OPS fi nancial

   statement fi nanced by HEP d.d. from
   equity capital, and
IMDK

HEP 
∑  property from the HEP OPS fi nancial

   statement fi nanced by HEP d.d. from
   debt capital.

Property fi nanced by the customers should not be 
considered in the further steps of the algorithm 
(calculation of the amortization expenditures and 
regulatory asset base (ROS)). HEP OPS cannot 
realize a return on such property/capital and 
the customer must not be charged again for the 
connection fee through the tariff for the use of 
the transmission network. This is one of the key 
decisions in introducing economic regulation, 
which is particularly signifi cant in the distribution 
of electrical energy. HEP OPS should, therefore, as 
one of the steps in the algorithm for the introduction 
of incentive regulations, record property that is 
fi nanced by the customers and which is excluded 
from further calculations. Since this matter largely 
concerns the activity of the distribution of electrical 
energy, with a disproportionately greater number 
of customers in comparison to the number of 
customers connected to the transmission network, 
there should not be any problem in the transfer of 
these separate sources of fi nancing.

Insofar as HEP’s fi nancing is concerned, it is neces-
sary to determine the ratio of the investment from 
equity capital and debt capital, as well as who is 
the successor, and in which percentage of indi-
vidual loans that have been taken at the level of the 
HEP Group.

(5)

(6)
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3.2.2 IzraËun troπka amortizacije
Prilikom izraËuna troπka amortizacije potrebno je 
utvrditi regulatornu amortizacijsku politiku koja ne 
mora nuæno biti jednaka amortizacijskoj politici 
HEP OPS-a. Postoje sluËajevi, kao πto je to ranije 
navedeno, u kojima se amortizacija za potrebe 
regulacije obraËunava na razliËiti naËin od troπka 
amortizacije za porezne potrebe, npr. regulatorno 
tijelo moæe zahtijevati da se primjenjuje linearna 
amortizacija, dok HEP OPS moæe primjenjivati 
ubrzanu amortizaciju. No, u veÊini sluËajeva 
regulatorno tijelo prihvaÊa dotadaπnju politiku i 
u naËelu radi se o linearnoj metodi amortizacije 
prema povijesnom troπku. Amortizacija zapoËinje 
s prvim mjesecom nakon stavljanja imovine u 
upotrebu, a amortizira se tijekom korisnog vijeka 
sredstava. Imovinu je moguÊe grupirati prema 
kategorijama, odnosno korisnom vijeku trajanja.

 

Kada se radi o imovini HEP OPS-a moguÊe ju 
je grupirati na naËin koji prikazuje slika 3. Za 
utvrivanje ukupne knjigovodstvene vrijednosti 
imovine HEP OPS-a na poËetku, odnosno kraju, 
svake godine regulacijskog razdoblja potrebno je 
izraËunati troπak amortizacije, kao i odrediti koji je 
udio novih sredstava koji se uzima u obzir prilikom 
izraËuna troπka amortizacije (slovenski regulator 
npr. u troπak amortizacije uraËunava 50 % iznosa 
izraËunate amortizacije novih sredstava), odnosno 
utvrivanja nove knjigovodstvene vrijednosti 
(tablica 1). BuduÊi da se radi o regulacijskom 
razdoblju od 2005. do 2007. godine kao referentna 
godina koristi se 2004. godina. Knjigovodstvena 
vrijednost na kraju svake godine regulacijskog 
razdoblja raËuna se na sljedeÊi naËin:

3.2.2 Calculation of amortization expenditures
In the calculation of amortization expenditures, 
it is necessary to determine the regulatory 
amortization policy that need not necessarily be 
the same as the amortization policy of HEP OPS. 
There are cases, such as previously mentioned, in 
which amortization for the purposes of regulation 
is calculated in a different manner than the 
amortization expenditures for tax purposes, for 
example the regulatory body can require linear 
amortization to be applied while HEP OPS may 
apply accelerated amortization. However, in the 
majority of cases, the regulatory body has accepted 
the current policy and in principle this concerns the 
linear method of amortization according to historical 
expenditures. Amortization begins in the fi rst month 
after property is placed in use, and amortizes during 
the useful lifetime of the assets. Property can be 
grouped according to categories, i.e. the length of 
the useful lifetime.

Regarding the property of HEP OPS, it is possible 
to group it in the manner presented in Figure 3. 
For the determination of the total bookkeeping 
value of the property of HEP OPS at the beginning 
and the end of each year of the regulatory period, 
it is necessary to calculate the amortization 
expenditures, as well as to determine which share of 
the new assets should be taken into account during 
the calculation of the amortization expenditures 
(the Slovenian regulator, for example, calculates 
50 % of the amount of the calculated amortization 
of new assets in amortization expenditures), i.e. 
the determination of new bookkeeping values 
(Table 1). Since this concerns the regulatory period 
from 2005 to 2007, the year 2004 is used as the 
reference year. The bookkeeping value at the end of 
each year of the regulatory period is calculated in 
the following manner: 

Slika 3 
Grupiranje imovine 
HEP OPS-a 
Figure 3 
Grouped property of 
HEP OPS 

TS / SS 400/x kV

TS / SS 220/110 kV

TS / SS 110/X kV

DV / TL 400 kV

DV / TL 220 kV

DV / TL 110 kV
(nadzemni / overhead)

DV / TL 110 kV
(podzemni / underground)

Ostala imovina /
Other property

IMOVINA HEP OPS-a / 
PROPERTY of the HEP OPS
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gdje je:

n  ∑  broj grupa osnovnih sredstava (imovine),
KV

HEPOPSt
  ∑ knjigovodstvena vrijednost sredstva

   HEP OPS-a u godini t,
AM

HEPOPSit
  ∑  troπak amortizacije grupe sredstava i

   HEP OPS-a u godini t i
UOS

HEPOPSit
 ∑  ulaganja u osnovna sredstva grupe

   sredstava i HEP OPS-a u godini t.

where:

n  ∑  the number of groups of fi xed assets
   (properties),
KV

HEPOPSt
  ∑ the bookkeeping value of the assets of

   HEP OPS in year t,
AM

HEPOPSit
  ∑ the amortization expenditures of the

   group of assets i of HEP OPS in the
   year t, and
UOS

HEPOPSit
  ∑  investments in the fi xed assets of the

   group of assets i  of HEP OPS in the
   year t.

(7)

Tablica 1 ∑  Skupine imovine te utvrivanje knjigovodstvene vrijednosti za svaku godinu regulacijskog razdoblja od tri godine (2005.-2007.)
Table 1 ∑  Groups of property and the determination of the bookkeeping value for each of the three years of the regulatory period (2005-2007)

Imovina / 
Property

Utvrivanje knjigovodstvene 
vrijednosti na poËetku 
svake godine regulacijskog 
razdoblja / Determination of 
the bookkeeping value at the 
beginning of each year of the 
regulatory period

Troπak amortizacije u svakoj 
godini regulacijskog razdoblja / 
Amortization expenditures in 
each year of the regulatory 
period

Imovina uvedena u knjige tijekom 
svake godine regulacijskog 
razdoblja / Property entered in 
the books during each year of the 
regulatory period

Knjigovodstvena vrijednost na 
dan 31.12.2004. / Bookkeeping 
value on December 31, 2004
Knjigovodstvena vrijednost na 
dan 31.12.2005. / Bookkeeping 
value on December 31, 2005
Knjigovodstvena vrijednost na 
dan 31.12.2006. / Bookkeeping 
value on December 31, 2006

Amortizacija u 2005. /
Amortization in 2005
Amortizacija u 2006. /
Amortization in 2006
Amortizacija u 2007./
Amortization in 2007

Imovina uvedena u knjige u 
2005. / Property entered in the 
books in 2005
Imovina uvedena u knjige u 
2006. / Property entered in the 
books in 2006
Imovina uvedena u knjige u 
2007. / Property entered in the 
books in 2007

TS 400/x kV / 400/x KV substations

TS 220/110 kV/ 220/110 kV 
substations  
 

TS 110/x kV / 110/x kV 
substations  
 

DV 400 kV / 400 kV 
transmission lines  
 

DV 220 kV / 220 kV 
transmission lines  
 

DV 110 kV (nadzemni) / 110 kV 
overhead transmission lines 

DV 110 kV (kabeli) / 110 kV 
underground transmission lines 
  
Ostala imovina / Other property 
  
Ukupno / Total 
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Troπak amortizacije pri tome se utvruje na 
osnovi vrijednosti sredstava i vijeka trajanja 
sredstava. Za svaku skupinu sredstava/imovine 
potrebno je utvrditi amortizacijsku stopu kao 
i eventualni otpis sredstava koji je obavljen 
tijekom godine. Da bi se mogao obaviti stvarni 
izraËun troπka amortizacije za potrebe utvrivanja 
opravdanog prihoda po pojedinim godinama 
regulacijskog razdoblja, potrebno je provesti 
ËiπÊenje u knjigovodstvenoj vrijednosti na naËin 
da se utvrdi imovina fi nancirana kroz naknade za 
prikljuËenje te da se utvrdi koja se imovina tijekom 
regulacijskog razdoblja smatra opravdanom da bi 
se mogla pribrojati u knjigovodstvenu vrijednost 
za potrebe regulacijske politike. Isto naËelo vrijedi 
i za utvrivanje regulatorne osnovice sredstava 
(ROS). Pod pojmom opravdanosti smatra se 
imovina, odnosno investicije koje doprinose 
poboljπanju kvalitete opskrbe i pouzdanosti 
sustava, uz planirano poveÊanje potroπnje. Ujedno 
predmetne investicije moraju biti u skladu s 
planovima razvoja, izgradnje i odræavanja mreæe 
koje je odobrila HERA. Ukoliko se ne bi prethodno 
utvrdilo koja je imovina opravdana s regulacijskog 
aspekta te ukoliko se ne napravi prethodna analiza 
podrijetla fi nanciranja imovine, moguÊe je da bi 
se dobile znaËajno veÊe vrijednosti reguliranog 
prihoda kao ishodiπte za utvrivanje tarifa za 
koriπtenje prijenosne mreæe. 

3.2.3 IzraËun regulatorne osnovice sredstava
Regulatorna osnovica sredstava (ROS) su sredstva 
na kojima regulirani subjekt moæe, po dozvoli 
regulatornog tijela, ostvarivati odreenu stopu 
prinosa. Ona nije, odnosno ne mora biti istovjetna 
sredstvima koje poduzeÊe prijavljuje u svojoj 
bilanci (ili koristi za amortizaciju) iz razloga 
kao πto su nepriznavanje ulaganja od strane 
regulatora, razliËite metodologije vrednovanja 
itd. Da bi se izbjeglo infl acijsko obezvrjeivanje 
sredstava tijekom vremena, poËetni ROS bi trebalo 
usklaivati na njegovu realnu vrijednost. Vrlo 
Ëesto se ROS uveÊava na godiπnjoj razini u skladu 
s indeksom potroπaËkih cijena ili nekim drugim 
odgovarajuÊim indeksom cijena. Nova sredstva 
trebalo bi ukljuËiti u ROS prema troπkovima, koji 
su predmet regulatornog nadzora te uskladiti s 
infl acijom.

Za izraËunavanje prinosa sredstava kao osnovica 
se uzima prosjeËna vrijednost regulatorne osno-
vice sredstava izraËunata iz poËetne i kona-
Ëne vrijednosti. PoËetna regulatorna osnovica 
sredstava podrazumijeva vrijednost materijalne 
imovine na prvi dan regulacijskog razdoblja. 

Kao ishodiπna toËka razmatranja moæe se uzeti 
u obzir dugotrajna materijalna i nematerijalna 

Amortization expenditures are determined on the 
basis of the values and lifetimes of the assets. For 
each group of assets/properties, it is necessary to 
determine the rate of amortization and the eventual 
write-off of assets that is performed during the year. 
In order to be able to perform the actual calculation 
of amortization expenditures for the purpose 
of the determination of the justifi able revenue 
according to individual years of the regulatory 
period, it is necessary to rectify the bookkeeping 
values in such a manner as to determine the 
property fi nanced through connection fees and to 
determine which properties during the regulatory 
period are considered to be justifi ed for inclusion 
in the bookkeeping values for the purposes of the 
regulatory policy. The same principle also applies 
for the determination of the regulatory asset 
base (ROS). Under the concept of justifi ability 
are included properties, i.e. investments, which 
contribute to the improvement of the quality 
of the supply and the reliability of the system, 
with planned increase in consumption. These 
investments must also be pursuant to the plans for 
the development, construction and maintenance of 
the network that are approved by HERA. Insofar as 
it is not previously determined which property is 
justifi ed from the regulatory aspect and insofar as 
a prior analysis of the origin of the fi nancing of the 
property is not performed, it is possible to obtain a 
signifi cantly higher value for regulated revenue as a 
starting point for the determination of the tariffs for 
the use of the transmission network. 

3.2.3 Calculation of the regulatory asset base
Regulatory asset base (ROS) are assets on which 
a regulated subject may, with the approval of the 
regulatory body, realize a specifi c yield rate. They 
are not or need not be identical to assets that an 
enterprise reports in its fi nancial statement (or 
uses for amortization) for reasons such as lack of 
recognition of investment by the regulator, various 
methodologies for valorization etc. In order to avoid 
infl ationary depreciation of assets over time, the 
initial ROS should be coordinated with their actual 
value. Very often ROS is increased at an annual 
level according to the consumer price index or 
some other suitable price index. New assets should 
be included in ROS according to expenditures, 
which are a subject of regulatory supervision and 
coordinated with infl ation.
 
The base for the calculation of asset yield is obtained 
by taking the average value of the regulatory asset 
base calculated from the initial and fi nal values. 
The initial regulatory asset base is understood to 
mean the value of the tangible property on the fi rst 
day of the regulatory period. 
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imovina HEP OPS-a na poËetni dan regulacijskog 
razdoblja. Dakle, na dan 1. sijeËnja 2005. godine. 
Kada se radi o materijalnoj imovini, imovina koja 
je upisana u bilancu, a steËena je bez plaÊanja, 
oduzima se od poËetne vrijednosti iz bilance, kao 
i godiπnji troπak amortizacije, dok se istoj pribraja 
vrijednost novih ulaganja:

gdje je:

KROS
HEPOPSt

  ∑  konaËna vrijednost ROS-a HEP OPS-a  
 u godini t,

OVS
HEPOPSt

  ∑  poËetna vrijednost ROS-a HEP OPS-a  
 u godini t,

UOS
HEPOPSt

  ∑ ulaganja u osnovna sredstva HEP
   OPS-a u godini t,
AM

HEPOPSt
  ∑ troπak amortizacije HEP OPS-a u

   godini t,
OS

HEPOPSt
  ∑ otpisana sredstva HEP OPS-a u

    godini t i
NP

t
  ∑ iznos naknada za prikljuËenje na

   mreæu u godini t.

U regulatornu osnovicu sredstava smiju biti 
ukljuËena samo ona sredstva koja se koriste za 
obavljanje energetskih djelatnosti prijenosa, a koja 
je prethodno odobrilo regulatorno tijelo. Sredstva 
koja su fi nancirana iz naknada za prikljuËenje 
na mreæu ne uzimaju se u obzir pri izraËunu 
amortizacije, kao niti pri izraËunu regulatorne 
osnovice sredstava. Ulaganja u osnovna sredstva 
tijekom regulacijskog razdoblja procjenjuju se 
s obzirom na poznati opseg usluga i standarde 
kvalitete usluga.

ProsjeËna godiπnja vrijednost ROS-a utvruje se na 
osnovi poËetne i konaËne vrijednosti:

gdje je:
 
ROS

t
 ∑ prosjeËna vrijednost ROS-a u godini t,

ROS
pt
  ∑ poËetna vrijednost ROS-a u godini t,

ROS
kt
 ∑ konaËna vrijednost ROS-a u godini t.

As a starting point for discussion, it is possible to 
take into account the fi xed tangible and intangible 
assets of HEP OPS on the fi rst day of the regulatory 
period. This means on the day of January 1, 2005. 
In the case of tangible property, property that is 
entered in the fi nancial statement and acquired 
without payment as well as the annual amortization 
expenditures are deducted from the initial value 
in the fi nancial statement, while the value of new 
investments is added:

    

where:

KROS
HEPOPSt

  ∑  the fi nal ROS value of HEP OPS in
   the year t,
OVS

HEPOPSt
   ∑  the initial ROS value of HEP OPS in

   the year t,
UOS

HEPOPSt
  ∑  investment in the fi xed assets of HEP

   OPS in the year t,
AM

HEPOPSt
  ∑  amortization expenditures of HEP

  OPS in the year t,
OS

HEPOPSt
  ∑  written-off assets of HEP OPS in the

   year t, and
NP

t
   ∑  the amount of compensation for 

  connection to the network in the 
  year t.

In the regulatory asset base, only those assets 
may be included that are used for performing the 
energy activities of transmission, and which were 
previously approved by the regulatory body. Assets 
fi nanced from compensation for connection to 
the network are neither taken into account in the 
calculation of amortization nor in the calculation 
of the regulatory asset base. Investments in fi xed 
assets during the regulatory period are assessed 
with respect to the recognized range of services and 
quality standards for services. 

The average annual value of regulatory asset base 
(ROS) is determined on the basis of the initial and 
fi nal values: 

where: 

ROS
t
 ∑ the average value of ROS in the year t,

ROS
pt
  ∑ the initial value of ROS in the year t,

ROS
kt
 ∑ the fi nal value of ROS in the year t.

(8)

(9)
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3.3 IzraËun stope prinosa
Stopa prinosa (SP) trebala bi osigurati træiπnu 
stopu prinosa, uzimajuÊi u obzir, ovisno o vrsti 
djelatnosti, riziËnost investicija. Pri tome se 
stopa prinosa za tvrtku u privatnom vlasniπtvu 
povezuje s troπkom kapitala, koji se procjenjuje 
na osnovi ponderiranog prosjeËnog troπka kapitala 
(engl. Weighted Average Cost of Capital - WACC). 
Procjena ovog troπka temelji se na troπku vlastitog 
kapitala i troπku duga. Ponderirani prosjeËni troπak 
kapitala raËuna se prema sljedeÊoj formuli: 

gdje je:
   
g  ∑  udio duga u strukturi ukupnog kapitala,
r

e
  ∑  stopa fi nanciranja vlastitog kapitala,

r
d
  ∑  stopa fi nanciranja duga. 

Troπkovi duæniËkog kapitala ocjenjuju se na 
temelju prosjeËnih uvjeta kreditiranja i kamatnih 
stopa koje banke nude reguliranim energetskim 
subjektima. UobiËajeni pristup procjeni troπka 
vlastitog kapitala je model odreivanja cijena 
kapitalnih sredstava koji uzima u obzir relativni 
rizik tog poduzeÊa (projekta) prema træiπtu u 
cjelini. Ovaj model procjenjuje stopu fi nanciranja 
vlastitog kapitala kao:

gdje je: 

r
f
  ∑ stopa prinosa od neriziËnih ulaganja

   (npr. prinos od dræavnih obveznica), 
  odnosno neriziËna stopa,
�

e
  ∑  koefi cijent varijabilnosti prinosa dionica  

 energetskog subjekta u odnosu na pro- 
 sjeËnu varijabilnost prinosa svih dionica  
 koje kotiraju na træiπtu kapitala, 

r
m
  ∑  stopa prosjeËnog prinosa od riziËnih

   ulaganja (oËekivani prinos od træiπnog
   portfelja) i 
(r

m
 ∑ r

f
)  ∑  stopa premije træiπnog rizika.

Izraz  � e · (rm
 ∑ r

f
 ) predstavlja premiju træiπnog 

rizika za vlastiti kapital (engl. equity risk premium). 

3.3 Calculation of the yield rate
The yield rate (SP) should insure the market 
yield rate, taking investment risk into account, 
depending upon the type of activity. The yield 
rate for an enterprise under private ownership 
is connected with capital expenditure, which is 
assessed on the basis of the weighted average cost 
of capital - WACC. The estimate for this expenditure 
is based upon equity capital expenditure and debt 
expenditure. The weighted average cost of capital is 
calculated according to the following formula: 

 

where:
   
g  ∑  the share of debt in the structure of total capital,
r

e
  ∑  the fi nancing rate of equity capital,

r
d
  ∑  the fi nancing rate of debt. 

Expenditures of debt capital are assessed on the 
basis of the average conditions of credit fi nancing 
and the interest rates that banks offer to regulated 
energy subjects. The customary approach for the 
assessment of equity capital expenditure is the 
model for the determination of the price of capital 
assets, taking into account the relative risk of this 
enterprise (project) according to the market as a 
whole. This model estimates the fi nancing rate of 
equity capital, such as: 

 

where: 

r
f
  ∑ the yield rate from no-risk investments 

  (for example, transfer from state bonds),
   or no-risk rate,
�

e
  ∑ the coeffi cient of variability of the

   transfer of the shares of the energy
   subject in comparison to the average
   variability of the transfer of all shares
   quoted on the capital market, 
r

m
  ∑  the rate of the average transfer from

   risky investments (anticipated transfer
   from the market portfolio), and
(r

m
 ∑ r

f
)  ∑  the risk premium rate.

The expression � e · (rm
 ∑ r

f
 ) represents the equity 

risk premium. 

(10)

(11)
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Troπkovi vlasniËkog kapitala prilagouju se tako da 
se uzima u obzir plaÊanje poduzetniËkog poreza.

Kao primjer naËina utvrivanja stope prinosa 
dana su iskustva novih dræava Europske unije ∑ 
Bugarske, »eπke i Slovenije. Iako je prethodno 
reËeno da je primijenjena stopa prinosa u naËelu 
jednaka WACC-u, u tranzicijskim dræavama u kojim 
fi nancijska træiπta joπ nisu dovoljno razvijena Ëest 
je sluËaj da se stopa prinosa utvruje kao stopa 
koja se realno moæe ugraditi u dozvoljeni prinos 
s obzirom na makroekonomsku politiku pojedine 
vlade i kupovnu moÊ stanovniπtva. Za primjer 
moæe se navesti Bugarska (prije ulaska u Europsku 
uniju) u kojoj je stopa prinosa za izraËun tarife za 
koriπtenje prijenosne mreæe utvrena na razini 
3  % do 4 %, buduÊi da je u posljednje tri godine 
cijena elektriËne energije za kuÊanstva narasla za 
viπe od 50 %. Meutim, ovaj porast cijene nije 
dovoljan za pokriÊe svih troπkova u sustavu kao 
niti za osiguranje prinosa na uloæeni kapital za 
sve subjekte (proizvodnja, prijenos i distribucija). 
Nadalje, s obzirom skoro nepostojeÊe fi nancijsko 
træiπte podaci za WACC bi se trebali koristiti iz 
vanjskih iskustava (dræave u Europskoj uniji).

Slovensko regulatorno tijelo (Agencija za energijo) 
raËunalo je WACC za prvo trogodiπnje razdoblje 
uvoenja metode regulacije maksimalne cijene 
(2003. do 2005. godine). Pri tome je uzet omjer 
duæniËkog i vlasniËkog kapitala 60 : 40, iako je 
u realnosti ovaj omjer znatno drugaËiji. Nadalje, 
uzeto je da je troπak fi nanciranja duga 4,5 %. Kao 
premija træiπnog rizika za fi nanciranje iz vlasniËkog 
kapitala uzeti su iznosi na temelju stranih 
iskustava. IzraËunati WACC na ovaj naËin iznosio 
je 11,8 % prije oporezivanja, odnosno 9,29 % 
nakon oporezivanja. BuduÊi da je regulatorno 
tijelo bilo miπljenja da se u praksi ovako izraËunati 
WACC ne moæe primijeniti s obzirom da utjeËe 
na znatno poveÊanje prijenosne tarife koje Vlada 
Republike Slovenije zbog svoje makroekonomske 
politike neÊe prihvatiti, u raËunicu je uzet troπak 
fi nanciranja vlastitog kapitala jednak troπku 
fi nanciranja duga od 4,5 %. Na taj naËin u 
konaËnici utvreni WACC iznosio je 5,1 % prije 
oporezivanja, odnosno 4,5 % nakon oporezivanja. 

Tablica 2 daje prikaz podataka koje je tijekom 
2004. godine koristilo Ëeπko regulatorno tijelo 
(Energetick’y regulaËní úrad ∑ ERU).

Equity capital expenditures are adapted so that 
the payment of entrepreneurial tax is taken into 
account.

As examples of the manner of the determination 
of the yield rate, the experiences of new countries 
of the European Union ∑ Bulgaria, the Czech 
Republic and Slovenia ∑ are presented. Although 
it was previously stated that the applied yield rate 
in principle is equal to the weighted average cost 
of capital (WACC), in countries in transition in 
which the fi nancial markets are still not suffi ciently 
developed, it is frequently the case that the yield 
rate is determined as the rate that can realistically 
be incorporated in the permitted transfer, taking into 
account the macroeconomic policies of individual 
governments and the purchasing power of the 
populations. Bulgaria can be cited as an example 
(prior to its entry into the European Union), in which 
the yield rates for the calculation of tariffs for the 
use of the transmission network were determined 
at the level of 3 % to 4 %, since in the past three 
years the price of electrical energy for households 
increased by more than 50 %. However, this 
price increase is neither suffi cient to cover all the 
expenditures in the system nor to insure a yield on 
the invested capital for all the subjects (production, 
transmission and distribution). Furthermore, taking 
into consideration the practically nonexistent 
fi nancial market data, it would be necessary to 
use outside experiences (countries in the European 
Union) for the WACC. 

The Slovenian regulatory body (Agencija za energijo) 
calculated the WACC for the fi rst three-year period 
of the introduction of the revenue cap method 
(2003-2005), taking into account the ratio between 
debt and equity capital, 60 : 40, although in reality 
this ratio is signifi cantly different. Furthermore, the 
debt fi nancing expenditure of 4,5 % was taken into 
account. As the market risk premium for fi nancing 
from equity capital, amounts were taken on the basis 
of foreign experiences. The WACC calculated in this 
manner was 11,8 % before taxes, i.e. 9,29  % after 
taxes. Since the regulatory body was of the opinion 
that in practice a WACC calculated in this manner 
cannot be applied, since it would have a signifi cant 
impact on increasing the transmission tariff, which 
the Government of the Republic of Slovenia will 
not accept due to its macroeconomic policy, equity 
fi nancing expenditures equal to the debt fi nancing 
expenditures of 4,5 % were taken into account. In 
this manner, the determined WACC amounted to 
5,1 % before taxes and 4,5 % after taxes.

Table 2 presents data used in 2004 by the Czech 
regulatory body (Energetick’y regulaËní úrad ∑ ERU).
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Iz navedenih iskustava vidljivo je da konaËna 
odluka o visini stope prinosa prvenstveno 
ovisi o odluci i pristupu regulatornog tijela 
kao i o prethodno provedenim analizama, ne 
zanemarujuÊi pri tome razvijenost fi nancijskog 
træiπta u pojedinim dræavama, kao i uvoenje 
privatnog vlasniπtva u elektroenergetski sektor. 

U Hrvatskoj do sada nema prakse u izraËunu stope 
prinosa u prijenosu elektriËne energije. Stoga su 
za prikaz ilustrativnog primjera izraËuna moguÊe 
vrijednosti stope prinosa u modelu regulacije 
prijenosa elektriËne energije u Hrvatskoj (tablica 
3) kao ishodiπte koriπteni podaci iz studije [8] 
koju je izradila britanska konzultantska kuÊa 
(Petroleum Development Consultants) iz Londona 
za potrebe regulacije plinskog sektora u Republici 
Hrvatskoj. U kolonama II ∑ IV promijenjen je omjer 
duæniËkog i vlasniËkog kapitala, iznos sredstava 
beta (iznos od 0,296 preuzet je iz Ëeπkog primjera 
iz tablice 2.) te stopa premije rizika duga sukladno 
iskustvima ranije navedenih dræava. Uz variranje 
pojedinih faktora u izraËunu, ciljana stopa prinosa 
nakon oporezivanja kreÊe se u rasponu od 5,59 % 
do 8,4 %, ovisno o koriπtenim parametrima.
 

From the cited experiences, it is evident that the 
fi nal decision on the amount of the yield rate 
primarily depends upon the decision and approach 
of the regulatory body and upon the previously 
performed analyses, without ignoring the levels 
of the development of the fi nancial markets in 
individual countries, as well as the introduction of 
private ownership in the electrical energy sector. 

In the Republic of Croatia, until now it has not 
been the practice to calculate the yield rate in the 
transmission of electrical energy. Therefore, for the 
presentation of an illustrative example, possible 
values of the yield rate have been calculated in 
a model for the regulation of the transmission of 
electrical energy in the Republic of Croatia, (Table 
3). As a starting point, data were used from a study 
[8] that was conducted by a British consulting fi rm 
(Petroleum Development Consultants of London) 
for the purposes of the regulation of the gas sector 
in the Republic of Croatia. In Columns II ∑  IV, the 
ratio of debt and equity capital, the amount of 
beta assets (the amount of 0,296 has been taken 
from the Czech example from Table 2), and the 
premium debt risk rate pursuant to the experiences 
of the previously mentioned countries have been 
changed. By varying the individual factors in the 
calculation, the target yield rate after taxes ranges 
between 5,59 % and 8,4 %, depending upon the 
parameters used. 

Tablica 2 ∑  Parametri u izraËunu WACC-a u sluËaju Ëeπkog regulatornog tijela
Table 2 ∑  Parameters in the calculation of the WACC in the case of the Czech regulatory body

    r
f
 4,18 %

   �
e
 0,296

r
m
 ∑ r

f
 6,32 %

    g 0,2

 1 ∑  g 0,8

   r
d
 4,68 %

   r
e
 6,05 %

 
 5,534 %

Parametar / Parameter

Stopa prinosa od neriziËnih ulaganja / Yield rate from no-risk investments

Beta vlastiti kapital / Beta equity capital

Stopa premije træiπnog rizika / Risk premium rate
 

Udio duga u strukturi ukupnog kapitala / Share of debt in the structure of total 
capital

Udio vlastitog kapitala u strukturi ukupnog kapitala / Share of equity capital in 
the structure of total capital 

Stopa fi nanciranja duga / Financing rate of debt 

Stopa fi nanciranja vlastitog kapitala / Financing rate of equity capital

WACC* (nakon poreza) / WACC* (after taxes)  

Prilikom izraËuna WACC-a nakon poreza u obzir je uzet porez (T) od 26 % u dijelu izraËuna WACC-a koji se odnosi na 
fi nanciranje duga WACC = (1 ∑ g) · r

e
 + g · r

d
 (1 ∑  T/100) / When calculating the WACC after taxes, the tax (T) of 26 % was 

taken into account in the part of the calculated WACC that refers to debt fi nancing, WACC = (1 ∑ g) · r
e
 + g · r

d
 (1 ∑  T/100)

Oznaka / Symbol       Vrijednost / Value

*
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MoguÊnost primjene realno utvrene stope 
prinosa u ekonomskoj regulaciji u prijenosu 
elektriËne energije u Republici Hrvatskoj ovisi 
i o makroekonomskoj politici. Zbog naslijeene 
situacije (obnova ratnih oπteÊenja, starost 
objekata, nedovoljna ulaganja i sl.) moguÊe je da 
ekonomski opravdana stopa prinosa i ROS daju 
vrijednosti koje zahtijevaju znaËajno poveÊanje 
tarife za koriπtenje prijenosne mreæe koje utjeËe 
i na poveÊanje ukupne cijene elektriËne energije 
za krajnje kupce. U konaËnici trebat Êe procijeniti 

The possibility for the application of a realistically 
determined yield rate in the economic regulation of 
the transmission of electrical energy in the Republic 
of Croatia also depends upon the macroeconomic 
policy. Due to the inherited situation (the repair 
of damages from the war, the age of the objects, 
insuffi cient investment etc.) it is possible that the 
economically justifi able yield rate and ROS have 
values that require signifi cantly increased tariffs 
for the use of the transmission network, resulting 
in an increase in the total price of electrical 

Vrijednost dobivena na osnovi njemaËke dugoroËne dræavne obveznice (izvor: Financial Times od 22.3.2005.) umanjena za 
infl aciju od 1,3 % (izvor: The Economist br. 12∑18 2005) / Value obtained on the basis of the German long-term state bond 
(source: Financial Times, March 22, 2005) minus 1,3 % infl ation (source: The Economist, No. 12∑18 2005)
Spread izmeu Euroobveznice CROATIA 2014 i benchmarkinga obveznica (izvor: Raiffeisen banka 22.3.2005.) / Spread 
between Eurobonds CROATIA 2014 and benchmark of bonds (source: Raiffeisen Bank, March 22, 2005)
Porez na dobit od 20 % (nema poreza na dividende) / Profi t tax of 20 % (no tax on dividends)
Pretpostavljeni omjer vlasniËkog i duæniËkog kapitala 70 % : 30 % / Assumed ratio of equity and debt capital, 70 % : 30%
Vrijednost sredstava beta na osnovu Ëeπkog iskustva / Value of beta assets on the basis of Czech experience
U modelu izraËuna stope fi nanciranja vlastitog kapitala u Studiji [8] koriste tzv. equity beta sredstva koja su defi nirana kao 
sredstva beta / (1 ∑ g) / In the model for the calculation of rate of equity fi nancing in the study [8] is used the so-called equity 
beta, defi ned as beta assets/(1 ∑ g)

Tablica 3 ∑  IzraËun stope prinosa uz variranje iznosa faktora na temelju kojih se raËuna stopa prinosa
Table 3 ∑  Calculation of the yield rate with varying values for the factors upon which the calculation of the yield rate is based

3,2 %         2,89 %1)            2,89 %    2,89 % 2,89 %

1,5 %          0,51 %2)           0,51 %    0,51 % 0,51 %

  4,7 %           3,4 %              3,4 %     3,4 % 3,4 %

2,0 %           2,0 %              2,0 %     2,0 % 1,0 %

 0,74)             0,7 0,5      0,5 0,5

  0,4             0,4 0,4    0,2965) 0,296

5,7 %           5,7 %              5,7 %     5,7 % 5,7 %

6,7 %           5,4 %              5,4 %     5,4 % 4,4 %

12,3 %           11 %              7,96 %    6,77 % 6,77 %

 8,4 %          7,08 %            6,68 %    6,09 % 5,59 %

 1,54           1,203)              1,20      1,20 1,20

10,4 %          7,74 %            7,48 %    6,76 % 6,26 %

Faktor / Factor Literatura [8] / 
Literature [8]

InaËica I / 
Variant I

InaËica II / 
Variant II

InaËica III / 
Variant III

InaËica IV / 
Variant IV

Red.
br. / 
Item 
No.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Meunarodna realna neriziËna stopa / Real 
international no-risk rate

DomaÊa riziko premija / Domestic risk 
premium

NeriziËna stopa 
(1) + (2) / No-risk rate (1) + (2)

Premija rizika duga / Risk debt premium

Odnos vlastitog kapitala i duga / Equity and 
debt ratio

Sredstva beta / Beta assets

Riziko premija kapitala / Capital risk 
premium

Stopa fi nanciranja duga
(3)+(4) / Rate of debt fi nancing (3) + (4)

Stopa fi nanciranja vlastitog kapitala6)

(3) + [(6)/1 ∑ (5)] · (7) / Rate of equity 
fi nancing6) (3) + [(6)/1 ∑ (5)] · (7)

WACC nakon poreza / WACC after taxes

Poreski klin / Tax wedge

WACC prije poreza / WACC before taxes

1)

2)

3)

4)

5)

6)
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s kojom se vrijednoπÊu stope prinosa moæe uÊi u 
kalkulaciju u prvom regulatornom razdoblju, a da 
se ne naruπi makroekonomska politika Republike 
Hrvatske. Ukoliko bi opravdana stopa prinosa 
zahtijevala znaËajno poveÊanje cijene elektriËne 
energije na ime troπkova prijenosa elektriËne 
energije, u tom sluËaju s poveÊanjem tarife 
trebalo bi iÊi postupno (linearno) tijekom prvog 
regulacijskog razdoblja. Nastavno tome, tijekom 
pripremne faze za uvoenje drugog regulacijskog 
razdoblja trebalo bi osim analitike vezane uz 
realnu stopu prinosa procijeniti moguÊa daljnja 
postupanja regulatornog tijela u smislu zahtjeva za 
poveÊanjem uËinkovitosti, tj. daljnjim smanjenjem 
npr. operativnih troπkova, revizije planova razvoja 
i izgradnje itd.

4 PRIMJER IZRA»UNA 
UKUPNOG DOZVOLJENOG 
PRIHODA

Tablica 4 prikazuje izraËun ukupnog prihoda 
koristeÊi metodu regulacije maksimalnog prihoda 
koji je ujedno jedan od sastavnih dijelova algoritma 
za uvoenje poticajne regulacije. Vrijednosti 
navedene u predmetnoj tablici su ilustrativni 
podaci na osnovi kojih je moguÊe prikazati utjecaj 
pojedinog parametra na konaËni prihod, a time i 
ulogu regulatornog tijela u defi niranju dozvoljene 
razine pojedinih parametara. Dakle, ne radi se o 
stvarnim podacima HEP OPS-a, veÊ o podacima 
s kojima bi se moglo uÊi u model tek po izvrπenju 
svih nuænih predradnji. Varijacije parametara koje 
su uzete u razmatranje su:

∑  operativni troπkovi,
∑  troπak amortizacije,
∑  ulaganja u osnovna sredstva,
∑  regulatorna osnovica sredstava i
∑  stopa prinosa.

4.1 Operativni troπkovi
Prilikom odreivanja dozvoljene razine predloæenih 
operativnih troπkova od strane HEP OPS-a, HERA 
moæe utvrditi da se radi o:

∑  O.1 ∑  realnim troπkovima za koje je opravdano 
da se npr. poveÊavaju za 5 % godiπnje tijekom 
regulacijskog razdoblja,

∑  O.2 ∑ troπkovima koji su iznad razine oprav-
danih, stoga je moguÊe poveÊati uËinkovitost 
poslovanja na naËin da se troπkovi tijekom 
regulacijskog razdoblja ne poveÊavaju veÊ da 
ih se dræi na istoj razini i

∑  O.3 ∑ troπkovima koji su iznad razine oprav-
danih, te ih je uz poveÊanje razine uËinkovitosti 

energy to the fi nal customer. In the end, it will 
be necessary to estimate the value for the transfer 
rate that can be entered into the calculation during 
the fi rst regulatory period, without disrupting the 
macroeconomic policy of the Republic of Croatia. If 
the justifi able yield rate requires signifi cant increase 
in the price of electrical energy in the name of the 
transmission expenditures of electrical energy, it 
would be necessary to proceed gradually (linearly) 
with increased tariffs during the fi rst regulatory 
period. Furthermore, during the preparatory phase 
for the introduction of the second regulatory period, 
it would be necessary, in addition to analyses in 
connection with the real yield rate, to assess the 
possibility of further steps by the regulatory body 
in connection with the requirements for increased 
effi ciency, i.e. the further reduction, for example, 
of operating expenditures, revisions of the plans for 
development and construction etc. 

4 AN EXAMPLE OF THE 
CALCULATION OF THE TOTAL 
PERMITTED REVENUE

Table 4 shows the calculation of the total permitted 
revenue, using the revenue cap method, that is 
also one of the integral parts of the algorithm 
for the introduction of incentive regulation. The 
values stated in this table are illustrative data on 
the basis of which it is possible to show the impact 
of an individual parameter on fi nal revenue, and 
thereby the role of the regulatory body in the 
defi nition of the permitted levels of individual 
parameters. Thus, this does not concern the 
actual data of HEP OPS; this data could only be 
entered into the model after the completion of all 
the necessary preliminary work. The variations of 
the parameters that are taken under consideration 
are as follows:

∑  operational costs,
∑  amortization expenditures,
∑  investment in fi xed assets,
∑  regulatory asset base, and
∑  yield rate.

4.1 Operational costs
When determining the permitted level of the 
proposed operating expenditures incurred by HEP 
OPS, HERA can determine whether these concern 
the following:

∑  O.1 ∑ real expenditures that could justifi ably 
increase by 5 % annually during the regulatory 
period, 
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potrebno svesti u okvire koji su opravdani 
smanjenjem troπkova OPEX-a od 5 % godiπnje 
i to sve na temelju usporedbe s npr. susjednim 
operatorima prijenosnog sustava ili na temelju 
benchmarkinga pojedinih elemenata opera-
tivnih troπkova s drugim reguliranim subjekti-
ma u energetskom sektoru. 

ImajuÊi sve reËeno u vidu te da je u referentnoj 
2004. godini vrijednost operativnih troπkova 
iznosila 300 milijuna kuna, prosjeËni godiπnji 
operativni troπak u razdoblju od 2005. do 2007. 
godine iznosi od 271 milijun kuna do 331,3 
milijuna kuna, odnosno ukoliko se gleda postotno 
u odnosu na 300 milijuna kuna kreÊe se od 
∑ 9,7 % do 10,4 %. Operativni troπkovi u ovom 
ilustrativnom prikazu, dakle, predstavljaju viπe od 
treÊine potrebnih prihoda (tablica 4). Stoga, da bi 
se mogle donositi odluke od strane HERA-e kao 
nezavisne institucije kojima se utjeËe na moguÊe 
smanjenje dozvoljenih troπkova i do 20 % (razlika 
izmeu najbolje i najloπije varijante dozvoljenog 
OPEX-a) potrebno je dobro poznavanje poslovnih 
procesa u HEP OPS-u.

∑  O.2 ∑ expenditures that exceed the level of 
justifi ed expenditures, thereby permitting 
increased effi ciency of operations in such 
a manner that the expenditures during the 
regulatory period do not increase but instead 
remain at the same level, and

∑  O.3 ∑ expenditures that exceed the justifi ed 
level which, in addition to increasing the level 
of effi ciency must be placed within justifi ed 
frameworks reducing OPEX by 5 % annually, 
on the basis of comparison to, for example, 
neighboring transmission system operators or 
according to the benchmarks of the individual 
elements of the operating expenditures by other 
regulated subjects in the energy sector. 

Bearing in mind all that has been said and that 
the value of operating expenditures amounted to 
300 million Kunas in the reference year 2004, the 
average annual operating expenditures during the 
2005-2007 period ranged from 271 million Kunas 
to 331,3 million Kunas or, in terms of percentages 
of 300 million Kunas, ranged from ∑ 9,7 % to 
10,4 %. Therefore, operating expenditures in this 
illustrative presentation represent more than one 
third of the required revenues (Table 4). Therefore, 
in order for HERA as an independent institution 
to issue a decision that would have an impact on 
the eventual reduction of permitted expenditures, 
and this up to 20 % (the difference between the 
best and worst variations of the permitted OPEX) 
it is necessary to be well acquainted with the 
operational processes at HEP OPS.
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Tablica 4 ∑  Primjer izraËuna ukupnog dozvoljenog prihoda primjenom metode maksimalnog prihoda 
Table 4 ∑  Example of the calculation of the total permitted revenue using the revenue cap method

Elementi ukupnog prihoda (106 kuna) / 
Elements of total revenues (106 Kunas)

Referentna godina / 
Reference year 2004.

Regulacijsko razdoblje / Regulation period
Prosjek / Average 
(2005. ∑ 2007.) 2005.             2006.             2007.

OPEX / OPEX

O.1 porast 5 % / 5 % growth

O.2 konstanta / constant

O.3 smanjenje 5 % / 5 % reduction

Amortizacija / Amortization

A.1 priznato sve uz porast 5 % / 
all recognized with 5% growth

A.2 priznato 80 % uz porast 5 % / 
80 % recognized with 5% growth

I.1 priznato sve / all recognized

I.2 priznato 80 % / 80 % recognized

Regulatorna osnovica sredstava (ROS) / Regulatory asset base (ROS) 
ROS (konaËni / fi nal) = ROS (poËetni / initial) + UOS - Amortizacija / Amortization

Ulaganja u osnovna sredstva (UOS) / Investment in fi xed assets (UOS)

I. Priznata sva knjigovodstvena vrijednost na 31.12.2004. / Recognized entire bookkeeping value on December 31, 2004

A.1 i / and I.1

A.1 i / and I.2

A.2 i / and I.1 

A.2 i / and I.2

II. Priznato 80 % knjigovodstvene vrijednosti na 31.12.2004. / 80 % of bookkeeping value on December 31, 2004 recognized

A.1 i / and I.1

A.1 i / and I.2

A.2 i / and I.1 

A.2 i / and I.2

Povrat sredstava (na prosjeËnu godiπnju regulatornu osnovicu sredstava) / Refund (on the average annual regulatory asset base)

I. Uz stopu prinosa od 8,4 % / With a yield rate of 8,4 %

PS.1. (A.1 i I.1 ∑ priznata sva 
knjigovodstvena vrijednost) / (A.1 and 
I.1 ∑ all bookkeeping value recognized)

PS.2. (A.1 i I.2 ∑ priznato 80 % 
knjigovodstvene vrijednosti) / (A.1 and I.2 
∑ 80% of bookkeeping value recognized)

II. Uz stopu prinosa od 5,6 % / With a yield rate of 5,6 % 

PS.3. (A.2 i I.1 ∑ priznata sva 
knjigovodstvena vrijednost) / (A.2 and I.1 
∑ all bookkeeping value recognized)

PS.4. (A.1 i I.2 ∑ priznato 80 % knjigo-
vodstvene vrijednosti) / (A.1 and I.2 ∑  
80 % of bookkeeping value recognized)

IzraËun ukupnog prihoda (OPEX+Amortizacija+Povrat sredstava) / Calculation of total revenue (OPEX+Amortization+Refund)

OPEX (O.1) / OPEX (O.1)

Amortizacija (A.1 ) / Amortization (A.1)

Povrat sredstava (PS.1 ) / Refund (PS.1)

UKUPNI PRIHOD (max.) / 
TOTAL REVENUE (max.)

OPEX (O.3 ) / OPEX (O.3 )

Amortizacija (A.2 ) / Amortization (A.2)

Povrat sredstava (PS.3 ) / Refund (PS.3)

UKUPNI PRIHOD (min.) / 
TOTAL REVENUE (min.) 

331,0

300,0

271,0

 

331,0

265,0

250,0

200,0

2 504,0

2 414,0

2 633,0

2 543,0

1 964,0

1 874,0

2 093,0

2 003,0

213,7

162,9

147,9

108,6

331,0

331,0

213,7

875,7

271,0

265,0

147,9

683,9

300,0

300,0

300,0

300,0

240,0

2 700,0

2 700,0

2 700,0

2 700,0

2 160,0

2 160,0

2 160,0

2 160,0

315,0

300,0

285,0

 

315,0

252,0

200,0

160,0

2 585,0

2 545,0

2 648,0

2 608,0

2 045,0

2 005,0

2 108,0

2 068,0

222,0

174,9

149,7

116,6

315,0

315,0

222,0

852,0

285,0

252,0

149,7

686,7

348,0

300,0

257,0

348,0

278,0

200,0

160,0

2 356,0

2 226,0

2 555,0

2 425,0

1 816,0

1 686,0

2 015,0

1 885,0

197,9

149,5

145,3

99,7

348,0

348,0

197,9

893,9

257,0

278,0

145,3

680,3

331,3

300,0

271,0

  

331,3

265,0

216,7

173,3

2 481,7

2 395,0

2 612,0

2 525,3

1 941,7

1 855,0

2 072,0

1 985,3

211,2

162,5

147,6

108,3

873,9

683,6
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4.2 Troπak amortizacije
Za potrebe ovog ilustrativnog primjera uzete su 
dvije varijante troπka amortizacije:

∑  A.1 ∑ priznat je sav troπak amortizacije 
sukladno raËunovodstvenim vrijednostima 
HEP OPS-a uz to da se planirani troπak 
poveÊava za 5 % godiπnje i 

∑  A.2 ∑  HERA je utvrdila da je dio sredstava na 
kojima se ostvaruje troπak amortizacije fi nanciran 
od strane kupaca, te da se radi o 80 % troπka 
amortizacije u referentnoj godini. Dakle, nije 
priznat sav planirani troπak amortizacije u 
referentnoj godini. No, troπak amortizacije se 
tijekom regulacijskog razdoblja poveÊava za 
5  % na osnovi novih ulaganja, tj. uvoenja novih 
osnovnih sredstava HEP OPS-a.

Ukoliko se usporede ova dva pristupa HERA-e 
dobiva se razlika u prosjeËnoj godiπnjoj vrijednosti 
troπka amortizacije od 66,3 milijuna kuna. Kao πto 
je reËeno i za OPEX, da bi HERA mogla donijeti 
ovakve zakljuËke, potrebno je detaljno utvrditi 
izvore fi nanciranja pojedinih osnovnih sredstava, 
kao i moguÊnost primjene pojedine varijante. 
Dakle, potrebno je naglasiti da se radi samo o 
ilustrativnim primjerima koji navode na koji naËin 
je moguÊe pristupiti utvrivanju opravdane razine 
troπka amortizacije u regulatorne svrhe, a ne o 
stvarno primijenjenim pristupima regulatornog 
tijela u Republici Hrvatskoj.

4.3 Ulaganja u osnovna sredstva
Sukladno zakonskim odredbama HEP OPS duæan 
je HERA-i dostaviti na suglasnost Plan razvoja, 
izgradnje i odræavanja prijenosne mreæe. Ukoliko 
HERA utvrdi da Plan nije u skladu s kriterijima 
utvrenim u nekom od podzakonskih akata (npr. 
Mreæna pravila, OpÊi uvjeti opskrbe elektriËnom 
energijom ili Pravilnik o kvaliteti opskrbe) ili 
uvjetima iz dozvole za obavljanje energetske 
djelatnosti prijenosa elektriËne energije, odnosno 
da sredstva predviena Planom premaπuju 
opravdane razine, HERA moæe kroz proceduru 
davanja suglasnosti ne priznati sredstva koja 
po njenom miπljenju nisu u skladu s nekim od 
navedenih kriterija ili uvjeta. Dakle, investicijski 
plan odobren od strane HERA-e ne mora biti 
istovjetan prijedlogu investicijskog plana kojeg 
predlaæe HEP OPS. Kao ilustrativni primjer 
moæe se navesti iskustvo slovenskog regulatornog 
tijela koji je u prvom regulacijskom razdoblju 
(kalkulacije tijekom 2002. godine) priznao 80 % 
iznosa investicijskog plana predloæenog od strane 
energetskih subjekata [9].

4.2 Amortization expenditures
For this purposes of this illustrative example, 
two variants of amortization expenditures are 
presented:

∑  A.1 ∑ All amortization expenditures are recognized, 
pursuant to the accounting values of HEP OPS, 
assuming that planned expenditures increase by 
5 % annually, and 

∑  A.2 ∑  HERA has determined that the portion of 
the assets for which amortization expenditures 
are realized were fi nanced by the customers, 
i.e. 80 % of the amortization expenditures in the 
reference year. Thus, all the planned amortization 
expenditures of the reference year are not 
recognized. However, amortization expenditures 
during the regulatory period are increased by 
5 % on the basis of new investments, i.e. the 
introduction of the new fi xed assets of HEP OPS. 

If these two approaches by HERA are compared, 
a difference in the average annual values of 
amortization expenditures of 66,3 million Kunas is 
obtained. As previously mentioned for OPEX, in order 
for HERA to be able to reach such conclusions, it is 
necessary to determine the sources of the fi nancing of 
individual assets in detail , as well as the possibility 
for the application of individual variants. Therefore, 
it should be emphasized that this only concerns an 
illustrative example, which suggests the manner by 
which it is possible to approach the determination 
of the justifi ed level of amortization expenditures 
for regulatory purposes, and not approaches that 
are actually applied by the regulatory body in the 
Republic of Croatia.

4.3 Investment in fi xed assets
Pursuant to the legal provisions, HEP OPS is 
required to submit its Plan for the Development, 
Construction and Maintenance of the Transmission 
Network to HERA for approval. Insofar as HERA 
determines that the Plan is neither pursuant to the 
criteria established in some of the regulations (for 
example, Network Regulations, General Conditions 
for Electricity Supply, the Regulations on Quality 
Supply etc.) nor the conditions from the permits for 
conducting the energy operations of the transmission 
of electrical energy, or establishes that the assets 
anticipated by the Plan exceed the justifi ed level, 
HERA may not recognize the assets which it deems 
to be not pursuant to some of the stipulated criteria 
or conditions in the procedure for granting approval. 
Thus, an investment plan approved by HERA need not 
be identical to the investment plan proposed by HEP 
OPS. As an illustrative example, it is possible to cite 
the experience of the Slovenian regulatory body, which 
in the fi rst regulatory period (calculations during the 
year 2002) recognized 80 % of the amount of the 
investment plan proposed by the energy subjects [9].
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Za potrebe ovog ilustrativnog izraËuna uzete su u 
razmatranje dvije moguÊnosti: 

∑  I.1 ∑  HERA je priznala sva ulaganja predloæena 
od strane HEP OPS-a,

∑  I.2 ∑ HERA je priznala samo 80 % ulaganja 
predloæenih od strane HEP OPS-a.

Ovisno o tome s kojom od navedenih varijanti 
se ulazi u daljnje kalkulacije prosjeËna godiπnja 
ulaganja tijekom regulacijskog razdoblja kreÊu se 
od 173,3 milijuna kuna do 216,7 milijuna kuna. 

4.4 Regulatorna osnovica sredstava
BuduÊi da se konaËni ROS u pojedinoj godini 
regulacijskog razdoblja utvruje na osnovi 
poËetnog ROS-a, troπka amortizacije te ulaganja 
u osnovna sredstva tijekom godine, njegova 
vrijednost, dakle, ovisi o tome koja je od varijanti 
prethodno navedenih regulacijskih parametara 
odabrana. Pri tome potrebno je utvrditi i poËetnu 
vrijednost ROS-a za prvu godinu regulacijskog 
razdoblja, πto znaËi da HERA treba odluËiti koja 
se sva sredstva iz knjigovodstvene vrijednosti na 
kraju referentne godine (2004. godine) uzimaju u 
razmatranje:

∑  HERA priznaje svu vrijednost sredstava 
uvedenih na dan 31.12.2004.godine (2 700 
milijuna kuna),

∑  HERA priznaje 80 % vrijednosti sredstava 
uvedenih na dan 31.12.2004.godine (2 160 
milijuna kuna).

Dakle, ovisno o priznatom iznosu poËetnog ROS-a, 
troπka amortizacije i ulaganja u osnovna sredstva 
tijekom regulacijskog razdoblja, moguÊe je razviti 
osam kombinacija utvrivanja ROS-a (tablica 4).

4.5 Povrat sredstva
Da bi se utvrdio povrat sredstva za priznati ROS, 
potrebno je utvrditi i opravdanu stopu prinosa koja 
se raËuna na prosjeËni godiπnji ROS. Stopa prinosa 
s kojom se raËunao povrat sredstava preuzeta je iz 
prethodnih razmatranja (tablica 3), uzimajuÊi pri 
tome u obzir minimalnu i maksimalnu veliËinu:

∑  PS.1 i PS.2 ∑ vrijednost od 8,4 % preuzeta je 
iz Studije [8],

∑  PS.3 i PS.4 ∑ vrijednost od 5,6 % koja je 
utvrena na temelju usklaivanja s kretanjima 
na hrvatskom fi nancijskom træiπtu.

For the purposes of this illustrative calculation, two 
possibilities were taken into consideration:

∑  I.1 ∑ HERA recognizes all the investments 
proposed by HEP OPS, or

∑  I.2 ∑ HERA recognizes only 80 % of the 
investments proposed by HEP OPS.

Depending upon which of the above variants are 
used for further calculation, the average annual 
investments during the regulatory period range from 
173,3 million Kunas to 216,7 million Kunas.

4.4 Regulatory asset base
Since fi nal ROS in an individual year of the 
regulatory period are determined on the basis of 
the initial ROS, amortization expenditures and 
investment in fi xed assets during the year, their 
value, therefore depends upon which of the variants 
of the previously stated regulatory parameters is 
selected. It is also necessary to determine the initial 
value of the ROS for the fi rst year of the regulatory 
period, which means that HERA needs to decide 
which of all the assets from the bookkeeping values 
at the end of the reference year (2004) should be 
taken into consideration: 

∑  HERA recognizes the entire value of the assets 
entered on the day of December 31, 2004 

 (2 700 million Kunas), 
∑  HERA recognizes 80 % of the value of the assets 

entered on the day of December 31, 2004 
 (2 160 million Kunas).

Thus, depending upon the recognized amount of 
the initial ROS, amortization expenditures and 
investment in fi xed assets during the regulatory 
period, it is possible to develop eight combinations 
for the determination of ROS (Table 4).

4.5 Refund
In order to determine the refund for recognized 
ROS, it is necessary to determine the justifi ed yield 
rate that is calculated on the average annual ROS. 
The yield rate from which the refund is calculated is 
based upon from the previous considerations (Table 
3), taking into account the minimum and maximum 
amounts:

∑  PS.1 and PS.2 ∑ yield rate of 8,4 % taken from 
the Study [8],

∑  PS.3 and PS.4 ∑ yield rate of 5,6 % that is 
determined on the basis of coordination with 
the trends on the Croatian fi nancial market. 
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Tablica 4 prikazuje povrat sredstva samo za 
varijante ROS-a koje su uzete u izraËun ukupnog 
prihoda ali se radi o krajnjim (minimalna i 
maksimalna) vrijednostima. Ovisno o priznatom 
ROS-u i stopi prinosa, povrat sredstava kreÊe se 
od 108,3 milijuna kuna do 211,2 milijuna kuna, 
odnosno maksimalna vrijednost moæe biti i 95 % 
veÊa od minimalne. ZnaËi, povrat sredstava jedan 
je od regulatornih parametara na koje HERA moæe 
znaËajno utjecati, stoga je za utvrivanje njegove 
opravdane razine potrebno provesti detaljne 
fi nancijske analize.

4.6 IzraËun ukupnog prihoda
Kao ilustrativni primjer izraËuna ukupnog prihoda 
uzete su kombinacije prethodno pojaπnjenih 
parametara (OPEX, troπak amortizacije i povrat 
sredstava) koja zbirno daju minimalnu, odnosno 
maksimalnu vrijednost ukupnog dozvoljenog 
prihoda. Ovaj prihod odobrava HERA. Kao 
πto tablica 4 prikazuje, ovisno o utvrenim 
parametrima, vrijednost prosjeËnog ukupnog 
prihoda u razdoblju od 2005. do 2007. godine 
kreÊe se od 683,6 milijuna kuna do 873,9 
milijuna kuna, πto predstavlja razliku od 28  % 
ukoliko se promatra u odnosu na minimalni 
moguÊi ukupni prihod.

Da bi utvrdio dozvoljeni prihod po godinama 
sukladno formuli za dinamiËko usklaivanja 
maksimalno dozvoljene gornje granice prihoda po 
pojedinim godinama regulacijskog razdoblja (1) 
potrebno je odabrati indeks (CPI ili RPI), utvrditi 
faktor uËinkovitosti te korektivne faktore. BuduÊi 
da je za utvrivanje opravdane razine faktora 
uËinkovitost potrebno provesti benchmarking te da 
se ne radi o stvarnim vrijednostima prihoda HEP 
OPS-a na koje bi se mogao primijeniti relevantni 
i mjerljivi korektivni faktor (KP

t
), za potrebe ovog 

ilustrativnog izraËuna zanemareni su svi faktori 
osim indeksa i to CPI indeksa. Vrijednost CPI 
indeksa u Republici Hrvatskoj u prosincu 2003. 
godine u odnosu na 2001. godinu iznosila je 
102,7 (prema Dræavnom zavodu za statistiku), dok 
je u prosincu 2002. godine iznosila 101,5. Dakle, 
za potrebe modela moæe se uzeti da CPI indeks na 
godiπnjoj razini raste oko 1,5 %. 

Iz ukupnog prihoda moguÊe je izraËunati 
prosjeËnu tarifu za koriπtenje prijenosne mreæe 
izraæenu u HRK/kWh. U ovako izraËunati ukupni 
prihod, meutim, nisu ubrajani npr. troπkovi 
tehniËkih gubitaka ili troπak osiguranja pomoÊnih 
usluga, koji su u naËelu varijabilni troπkovi. 
BuduÊi da nisu svi troπkovi proizaπli iz osiguranja 
pomoÊnih usluga sustava (npr. troπak rotirajuÊe 
rezerve ili troπak uspostavljanja normalnog pogona 
nakon raspada sustava) troπak HEP OPS-a, 

Table 4 only shows refunds for the variants of ROS 
that are taken in the calculation of the total revenue, 
but only the extreme (minimum and maximum) 
values. Depending on the recognized ROS and the 
yield rate, refunds range from 108,3 million Kunas 
to 211,2 million Kunas, i.e. the maximum value 
may be 95 % higher than the minimum. This means 
that the refund is one of the regulatory parameters 
upon which HERA can exert a signifi cant impact. 
Therefore, for the determination of the justifi ed 
level it is necessary to perform detailed fi nancial 
analyses. 

4.6 Calculation of gross revenue
As an illustrative example of the calculation 
of gross revenue, a combination of previously 
clarifi ed parameters is taken (OPEX, amortization 
expenditures and refund) which when added 
together yield the minimum or maximum value 
of the total permitted revenue. This revenue is 
approved by HERA. As shown in Table 4, depending 
upon the established parameters, the value of 
the average gross revenue during the period from 
2005 to 2007 ranged from 683,6 million Kunas to 
873,9 million Kunas, which represents a difference 
of 28  % insofar as considered in relation to the 
minimum possible gross revenue. 

In order to determine the permitted revenue 
according to each year, pursuant to the formula for 
the dynamic coordination of the maximum permitted 
upper limit of revenue according to individual years 
of the regulatory period (1), it is necessary to select 
either the consumer price index or the retail price 
index (CPI or RPI), determine the effi ciency factor 
and the corrective factors. Since it is necessary to 
conduct a benchmark for the determination of the 
justifi ed level of the effi ciency factor and since this 
does not involve the actual values of HEP OPS 
revenue, to which it would be possible to apply a 
relevant and quantifi able corrective factor (KP

t
), 

all the factors are ignored except the CPI for the 
purposes of this illustrative calculation. The value 
of the CPI in the Republic of Croatia in December 
2003 in comparison to the year 2001 amounted 
to 102,7 (according to the Central Bureau of 
Statistics), while in December 2002 it amounted 
to 101,5. Thus, for the purposes of the model, it is 
possible to take the CPI at an annual growth rate of 
approximately 1,5 %. 

From the gross revenue, it is possible to calculate 
the average tariff for the use of the transmission 
network expressed in HRK/kWh. This calculation of 
the gross revenue, however, does not include the 
costs of technical losses or the expenditures for 
securing auxiliary services, which in principle are 
variable expenditures. Since all the expenditures 
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ukljuËivanje troπka pomoÊnih usluga u tarifu za 
koriπtenje prijenosne mreæe moglo bi kod HEP 
OPS-a izazvati nepotrebne gubitke u poslovanju. 
Naime, neimanje uvida u troπkove proizvodnje 
elektriËne energije od strane regulatornog tijela 
znaËajno utjeËe i na moguÊnost utvrivanja realne 
naknade za pokriÊe troπkova osiguranja pomoÊnih 
usluga sustava kroz tarifu za koriπtenje prijenosne 
mreæe, stoga se troπak osiguranja pomoÊnih 
usluga u ovom ilustrativnom primjeru ne uzima u 
razmatranje. 

4.7 Troπak tehniËkih gubitaka
Sukladno Zakonu o energiji HEP d.d. je bio duæan 
za svaku od djelatnosti, pa tako i za energetsku 
djelatnost proizvodnje elektriËne energije izraditi 
odvojeni tarifni sustav. Meutim, predmetni 
tarifni sustav nikad nije bio izraen niti donesen. 
Ista odredba, o donoπenju odvojenih tarifnih 
sustava za svaku od energetskih djelatnosti koje 
se obavljaju u HEP grupi ostala je i u Zakonu 
o izmjenama i dopunama Zakona o energiji iz 
2004. godine. BuduÊi da HEP d.d. nije nikad 
javno objavio tarife za proizvodnju, kao πto nije 
a niti su od strane regulatornog tijela analizirani 
podaci o kratkoroËnim marginalnim troπkovima 
ili prosjeËnim troπkovima proizvodnje, odnosno 
uvoza, utvrivanje troπka tehniËkih gubitaka bez 
dublje dodatne analize je nemoguÊe, posebice 
ukoliko je potrebno utvrditi ekonomsku vrijednost 
gubitaka za svaki sat u danu. No, moguÊe je troπak 
utvrditi uzimajuÊi u obzir odreene pretpostavke. 
Naime, buduÊi da je Republika Hrvatska neto 
uvoznik elektriËne energije, za pretpostaviti je da 
se tijekom vrπnih razdoblja potroπnja pokriva iz 
uvoza. Isto tako u sluËajevima kada nije potreban 
uvoz, proizvodnja iz hidroelektrana nije dovoljna 
za pokrivanje vrπnih potroπnji, veÊ se angaæiraju 
i termoelektrane. Dakle, u bilo kojem satu 
kratkoroËni marginalni troπak proizvodnje ili uvoza 
mora biti jedna od sljedeÊih vrijednosti:

∑  kratkoroËni marginalni troπak proizvodnje iz 
termoelektrana i

∑  kratkoroËni marginalni troπak proizvodnje iz 
uvoza.

U razmatranje se takoer moæe uzeti i Ëinjenica 
da je kratkoroËni marginalni troπak proizvodnje 
i uvoza puno veÊi u zimskim mjesecima nego 
ljetnim, odnosno u satima vrπnog optereÊenja 
u odnosu na sate ne-vrπnog optereÊenja. No, 
ovakva razmatranja joπ bi dodatno zakomplicirala 
raËunanje tarife za koriπtenje prijenosne mreæe, 
stoga je cjenovne pokazatelje tog tipa bolje ostaviti 
za bilateralne ugovore i organizirano træiπte, 
odnosno za odnos kupac ∑  opskrbljivaË.

that come from securing auxiliary services for the 
system (for example, the expenditure for rotating 
reserves or the expenditure for the set-up of 
normal operation after system breakdown) are not 
the expenditure of HEP OPS, the inclusion of the 
expenditures for auxiliary services in the tariff for 
the use of the transmission network as part of the 
expenditures of the transmission system operator 
can cause unnecessary operating losses for HEP 
OPS. The regulatory body’s lack of insight into 
the production costs of electrical energy has a 
signifi cant impact on its ability to determine the 
actual compensation for covering expenditures for 
securing auxiliary services for the system from the 
tariff on the use of the transmission network, and 
therefore the expenditure for securing auxiliary 
services in this illustrative example is not taken into 
consideration. 

4.7 Cost of technical losses
Pursuant to the Energy Act, HEP d.d. was required 
to prepare separate tariff systems for each of its 
activities, and thus for the activity of the production 
of electrical energy. However, this tariff system was 
never prepared or adopted. The same provision on 
the adoption of separate tariff systems for each of 
the energy activities performed within HEP Group 
remained in the Amendment Act to the Energy Act 
of 2004. Since HEP d.d. never publicly published 
the tariffs for production, nor have data been 
analyzed by the regulatory body on short-term 
marginal expenditures, average production costs 
or import, the determination of the technical 
loss-related expenditures is impossible without 
additional deeper analysis, particularly if it is 
necessary to determine the economic value of the 
loss for every hour in the day. However, it is possible 
to determine the cost, taking into of account certain 
assumptions. Since the Republic of Croatia is a net 
importer of electrical energy, it can be assumed that 
consumption is covered from imports during peak 
periods. Thermoelectric power plants are engaged 
in cases where production from hydroelectric power 
plants is insuffi cient to cover peak consumption 
when imports are not required. Therefore, at any 
hour whatsoever the short-term marginal cost of 
production or import must be one of the following 
values: 

∑  the short-term marginal cost of production from 
thermoelectric power plants, and

∑  the short-term marginal cost of production from 
imports.

The fact can also be considered that the short-term 
marginal cost of production and import is much 
higher in the winter months than in the summer, 
i.e. in the hours of peak load in comparison to 
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Ukoliko se promatra marginalni troπak iz uvoza, 
moæe se u razmatranje uzeti prosjeËna povijesna 
cijena s neke od burza elektriËne energije (kao 
primjer moguÊe je uzeti 200-dnevni prosjek 
cijene na European Energy Exchange-u (EEX) koji 
se kretao izmeu 27 EUR/MWh i 30 EUR/MWh 
u razdoblju od oæujka 2004. do oæujka 2005. 
godine) ili prosjeËna cijena nabave elektriËne 
energije koju postiæe HEP d.d. (TE Plomin, NE 
Krπko, uvoz iz BiH, uvoz s træiπta). 

Troπak tehniËkih gubitaka trebao bi se tretirati kao 
varijabilni troπak koji se pokriva iz cijene energije. 
ProsjeËna vrijednost bi se, dakle, utvrdila na 
osnovi planirane projekcije ukupne potroπnje u 
pojedinoj godini regulacijskog razdoblja i troπka 
tehniËkih gubitaka. 

5 REGULATORNI NADZOR 

Regulatorni nadzor u smislu Zakona o izmjenama 
i dopunama Zakona o energiji, osim utvrivanja 
metodologije za izraËun tarifa za koriπtenje 
prijenosne mreæe, podrazumijeva i nadzor nad 
primjenom predmetnih tarifa, ne samo u smislu 
ispravne primjene donesenih iznosa, veÊ i pra-
Êenja poslovanja energetskog subjekta tijekom 
regulacijskog razdoblja. Naime, ukoliko se ukaæe 
potreba za ranijom revizijom tarifa, prije isteka 
regulacijskog razdoblja, potrebno je revidirati 
parametre metode, ulazne vrijednosti parametara, 
naËin njihovog izraËuna te odabranu metodu. 
MoguÊnost revizije treba predvidjeti prilikom 
donoπenja podzakonskog akta kojim se utvruje 
metodologija za izraËun tarifa kao i moguÊe 
razloge za pokretanje prijevremene revizije. 
ZnaËajna stavka u modelu koja moæe utjecati na 
prijevremenu reviziju je realizacija plana razvoja 
i izgradnje, kao i eventualne opravdane dopune 
plana. Meutim, potrebno je napomenuti da je 
kao ilustrativni primjer odabrano regulacijsko 
razdoblje u trajanju od tri godine, πto u naËelu ne 
predstavlja razdoblje unutar kojeg bi trebalo doÊi 
do znaËajnih odstupanja u provedbi investicijskog 
plana ili do potrebe za znaËajnijom nadopunom 
plana.

non-peak hours. However, such discussion would 
be additionally complicated by taking into account 
the tariffs for using the transmission network. 
Therefore, price indices of this type are better left 
for bilateral contracts and organized markets, i.e. 
for the customer ∑ supplier relationship.

Insofar as the marginal cost from import is 
considered, the average historical price can be 
considered from some of the electricity exchanges 
(for example, it is possible to take the 200-day 
average from the European Energy Exchange, 
EEX, which ranged between 27 EUR/MWh and 
30 EUR/ MWh during the period from March 
2004 to March 2005), or the average price for the 
procurement of electrical energy arrived at by HEP 
d.d. (TE Plomin, NE Krπko, imports from Bosnia 
and Herzegovina, and imports from markets). 

Technical losses related expenditures should be 
treated as variable expenditures that are covered 
from the price of energy. The average value 
would, therefore, be determined on the basis of 
the planned projection of total consumption in an 
individual year of the regulatory period and the 
technical losses related expenditures. 

5 REGULATORY SUPERVISION 

Regulatory supervision in the sense of the 
Amendment Act to the Energy Act, besides the de-
termination of the methodology for the calculation of 
the tariffs for using the transmission network, also 
means supervision of the application of these tariffs, 
not only in the sense of the correct application of the 
adopted amounts but also the monitoring of the op-
erations of the energy subject during the regulatory 
period. Insofar as the need is demonstrated for an 
earlier revision of the tariffs, prior to the expiration 
of the regulatory period, it is necessary to review the 
parameters of the method, input value parameters, 
the manner of their computation and the chosen 
method. Eventual revision should be anticipated on 
the occasion of the adoption of the regulation that 
determines the methodologies for the computation 
of tariffs and the possible reasons for initiating early 
revision. A signifi cant item in the model that can 
infl uence early revision is the implementation of 
the development and construction plan, as well as 
eventual justifi ed amendment to the plan. However, 
it should be mentioned as an illustrative example 
that a regulatory period with a duration of three 
years has been chosen, which in principle does not 
represent a period within which there should be any 
signifi cant deviations in the implementation of the 
investment plan or a need for signifi cant amendment 
to the plan. 
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6 ZAKLJU»AK

Algoritam i model poticajne regulacije koji su 
analizirani u Ëlanku pokazuju da pojedini elementi 
modela, Ëije vrijednosti utvruje HERA kroz 
metodologiju za utvrivanje tarifa za prijenos 
elektriËne energije, znaËajno utjeËu na konaËni 
rezultat, tj. na ukupni dozvoljeni prihod reguliranog 
subjekta. Time u konaËnici utjeËu i na iznos tarife 
za koriπtenje prijenosne mreæe koju donosi Vlada 
Republike Hrvatske. U modelu su koriπteni ulazni 
podaci (OPEX, amortizacija, ulaganja u osnovna 
sredstva, regulatorna osnovica sredstava) koji su 
red veliËine ulaznih podataka HEP OPS-a. No, 
nisu koriπtene egzaktne vrijednosti buduÊi da iste 
nisu odobrene od strane regulatornog tijela, pa bi 
stoga njihovo koriπtenje moglo dovesti do pogreπne 
interpretacije rezultata. Nadalje, kod analize stope 
prinosa razmatrane su vrijednosti koje koriste 
regulatorna tijela novih dræava Ëlanica Europske 
unije, buduÊi da energetska poduzeÊa u Hrvatskoj 
nisu kotirana na fi nancijskom træiπtu. Ovisno 
o variranju razine odobrenog iznosa pojedinog 
ulaznog parametra u modelu, kao i o duæini 
trajanja regulacijskog razdoblja, uz zanemaren 
faktor uËinkovitosti X, varira i razina dozvoljenog 
prihoda u modelu (i do 30 %). 

ZakljuËno, moæe se reÊi da je za uvoenje modela 
poticajne regulacije u prijenosu elektriËne 
energije u Republici Hrvatskoj potrebno provesti 
niz analiza vezanih uz ekonomsku regulaciju koje 
do sada nisu provedene u elektroenergetskom 
sektoru Republike Hrvatske (npr. benchmarking). 
Vrijeme i struËna znanja potrebna za provedbu 
ovih analiza te Ëinjenica da su informacije i podaci 
samo djelomiËno dostupni i kontrolirani od strane 
HERA-e, znaËajno moæe oteæati uvoenje poticajne 
regulacije. Stoga se kao prvi korak u uvoenju 
ekonomske regulacije u prijenosu elektriËne 
energije kao bolja opcija moæe razmatrati regulacija 
stopom povrata. Prednost regulacije stopom 
povrata, u ovom sluËaju je i kraÊe regulacijsko 
razdoblje. Na taj naËin omoguÊava se pravodobna 
revizija razine primijenjenih parametara, a time 
i tarifa za koriπtenje mreæa te se umanjuju rizici 
ekonomske regulacije za regulirane subjekte Ëime 
se poveÊava kredibilitet rada regulatornog tijela. 
S vremenom Êe se poveÊavati koliËina relevantnih 
informacija koja Êe biti dostupna HERA-i, a koja 
je nuæna kao podloga za eventualno uvoenje 
poticajne regulacije u sljedeÊim regulacijskim 
razdobljima. 

6 CONCLUSION

The algorithm and model for incentive regulations 
that are analyzed in the article show that individual 
elements of the model, whose values are determined 
by HERA through methodology that establishes the 
tariffs for the transmission of electrical energy, have 
a signifi cant infl uence on the fi nal result, i.e. on the 
total permitted revenue of the regulated subject. 
Ultimately, they also infl uence the amounts of 
the tariffs for using the transmission network that 
are adopted by the Government of the Republic 
of Croatia. The input data are used in the model 
(OPEX, amortization, investment in fi xed assets 
and regulatory asset base) are of the order of 
magnitude of the input data of HEP OPS. However, 
exact values are not used since they have not been 
approved by the regulatory body and, therefore, 
their use could lead to the incorrect interpretation 
of the results. Furthermore, in the analysis of the 
yield rate, the values considered are those used by 
the regulatory bodies of the new member countries 
of the European Union, since the energy enterprises 
in the Republic of Croatia are not quoted on the 
fi nancial market. Depending on the variation of the 
levels of the approved amount of an individual input 
parameter in the model, as well as the duration of 
the regulatory period, ignoring the effi ciency factor 
X, the level of permitted revenue also varies in the 
model (up to 30 %). 

In conclusion, it may be said that for the 
introduction of the incentive model for regulation 
in the transmission of electrical energy in the 
Republic of Croatia, it is necessary to conduct a 
series of analyses in connection with economic 
regulation that have not been conducted until now 
in the electrical energy sector in the Republic of 
Croatia (for example, benchmark). The time and 
professional knowledge necessary for conducting 
such analyses and the fact that the information and 
data are only partially available and controlled by 
HERA could signifi cantly hinder the introduction of 
incentive regulation. Therefore, as the fi rst phase 
in the introduction of economic regulation in the 
transmission of electrical energy, a better option 
would be to consider regulation via the return rate. 
The advantage of the regulation of the return rate 
in this case is a shorter regulatory period. In such 
a manner, it would be possible to perform a timely 
revision of the levels of the applied parameters 
and the tariffs for the use of the network, thereby 
reducing the risks of economic regulation for the 
regulated subjects, which would increase the 
credibility of the work of the regulatory body. With 
time, the quantity of relevant information available 
to HERA will increase, in order to provide the 
necessary basis for the eventual introduction of 
incentive regulations in the subsequent regulatory 
periods. 
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HERA je krajem 2006. godine donijela meto-
dologiju za utvrivanje tarifa za prijenos elektriËne 
energije, koja se temelji na priznatim troπkovima 
poslovanja, odnosno na regulaciji stopom povrata. 
Odreivanje visine tarifnih stavki je u proceduri 
donoπenja temeljem Zakona o izmjenama i dopu-
nama Zakona o energiji iz 2004. godine.

KonaËno, potrebno je naglasiti da prilikom odlu-
Ëivanja o modelu regulacije, duæini regulacijskog 
razdoblja i moguÊoj dinamici promjene iznosa 
tarifa, treba voditi raËuna o potroπaËima i njihovoj 
reakciji na Ëeste promjene cijena elektriËne 
energije. 

At the end of 2006, HERA adopted a methodology 
for establishing tariffs for the transmission of 
electrical energy based on recognized operating 
costs, i.e. regulation of the return rate. The 
determination of the amounts of the tariff items is 
in the procedure of being adopted, pursuant to the 
Amendment Act to the Energy Act of 2004.

Finally, it must be emphasized that when deciding 
upon a regulatory model, the duration of the 
regulatory period and eventual dynamic changes in 
the amount of tariffs, it is necessary to consider the 
customers and their eventual reactions to frequent 
changes in electricity prices. 
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