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Navedena struktura upucuje na evidentne promjene u Mentioned structure discovers costumers behaviour changes
navikama kupaca u pogledu potrebe za sve ve¢im i jacim when it respect to the needs for grater and more powerful
vozilima, dok se istovremeno relativno dobro udovoljavaju vehicles, while at the same time positive energy efficient
kriteriji nabave energetski u€inkovitijih vozila, kroz sve veci trend has been kept by purchasing more efficient vehicles
udio dizelskih automobila. Mehanizam pozitivne strukturalne (bigger share of diesel vehicles). This positive structural
promjene utemeljen je iskljucivo na trziSnim principima i to changes mechanism is established purely on market based
preko povoljnije cijene dizelskog goriva tijekom promatrano principles by provision of more favourable prices of diesel
razdoblja, dakle bez prisustva posebnih poticajnih mjera. fuel on the market over the period, hence without presence of

any other incentive measures.
Ukupna potro3nja energije u prometu u 1995. godini iznosila

je 1,121 Mten, a u 2010. godini taj je iznos porastao na In the Republic of Croatia, between 1995 and 20010, total
2,072 Mten. Time je ostvaren ukupan porast potrosnje od energy consumption in the transport sector increased by 75
75 posto u promatranom razdoblju s prosjecnim godisnjim percent, from 1.121 Mtoe up to 2.072 Mtoe with an average
povecanjem od 3,8 posto . yearly growth of 3.8 percent.
U cestovnom prometu je u 1995. godini ostvareno 90,1 posto Road transport made 90.1 percent of the total consumption
od ukupne potroSnje energije u prometnom sektoru, dok je taj in 1995, while in 2010 it a 90.3 percent share. The share
udio u 2010. godini porastao na 90,3 posto. Udio potro3nje of domestic air transport decreased from 2.5 percent to
goriva u domacem zraCnom prometu je smanjen s 2,5 na 2.4 percent. At the same time, the share of rail transport
2,4 posto. Istovremeno se potroSnja energije smanjivala decreased from 4.6 percent in 1995 to 2.1 percent in 2010
u Zeljeznickom prometu s 4,6 na 2,1 posto te u domacem as well as the share of the domestic water transport which
vodenom prometu s 2,8 na 2,3 posto. decreased from 2.8 percent to 2.3 percent.
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= Domaci vodeni promet | Domestic water transport
Domaci zracni promet | Domestic air transport

= Jeljeznicki promet | Rail transport

= Cestovni promet | Road transport

Slika | Figure 9.4.5. Struktura ukupne potro$nje goriva po pojedinom obliku prijevoza | Fuel consumption by transport
mode - Izvor | Source: EIHP
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U ukupnoj potro$nji energije cestovnog prometa, porastao
je udio potrosnje kamiona sa 17,5 posto u 1995. godini na
18,2 posto u 2010. godini. Udio osobnih vozila u ukupnoj
potro$nji cestovnog prometa, povecan je od 60,6 posto u
1995. godini na 61,6 posto u 2010. godini, dok se udio
autobusa smanjio sa 6,4 na 3,4 posto te lakih dostavnih
vozila s 15,3 na 14,5 posto.
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IX B ENERGY EFFICIENCY

In the road transport energy consumption, the share of trucks
consumption rose from 17.5 percent in 1995 to 18.2 percent
in 2010. Road consumption of cars in total road transport
energy consumption increased from 60.6 percent in the year
1995 to 61.6 percent in the year 2010.

2010.

= Kamioni | Trucks
= (Osobni automobili | Personal cars

Slika | Figure 9.4.6. Struktura ukupne potro$nje goriva po vrsti vozila u cestovnom prometu | Energy consumption in
road transport by type of vehicles - Izvor | Source: EIHP

Specificna potro$nja osobnih vozila iskazana u 1/100km se u
Republici Hrvatskoj sustavno smanjivala tijekom promatranog
razdoblja (1995. — 2009.) s prosjecnom godiSnjom stopom
od 0,77 posto, dok je u slucaju EU 27 iznosila ¢ak 0,99 %/
godisnje. Glavni pokreta¢ tog pozitivnog trenda je sustavna
zamjena postojeceg voznog parka novim i tehnolosko
naprednijim vozilima Cija je prosjecna godiSnja stopa nabave
u Republici Hrvatskoj (1995. — 2008.) iznosila 12,5 posto.

The specific consumption of cars in litres/100km in Croatia
is reqularly decreasing between 1995 - 2009 by 0.77%/year,
while at the same time EU27 member states recorded 0,99%/
yearly progress.

Key driver for a such positive trend comes from the

gradually substitution of the existing vehicles with new and
technologically more enhanced vehicles which average yearly
purchasing rate in Croatia amounted 12,5% fro the period
between (1995 — 2008).
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Slika | Figure 9.4.7. Specifiéna potro$nja osobnih vozila | Specific consumption of personal cars - Izvor | Source: EIHP,
Odyssee — Indicators
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Slika | Figure 9.4.8. Smanjenje specificne potro$nje (I/100km) u razdoblju od 1995. — 2009. | Specific consumption
(1/100km) decline over the period 1995 - 2009 - Izvor | Source: EIHP, Odyssee — Indicators
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Cestovni prijevoz tereta

Teretni promet je poseban slucaj u pogledu ucinkovitosti s
obzirom da je prvenstveno funkcija strukture transportnih
oblika kojima se u pojedinoj zemlji ostvaruju prijevoz robe.
Pa tako zemlje poput Italije, Njemacke, Poljske, Austrije

itd, u kojima u prijevozu tereta dominira zeljezniCki promet,
kao najucinkovitiji kopneni oblik transporta, imaju znatno
nizu ukupnu specifiCnu potro$nju energije po ostvarenom
tonskom kilometru. Ukupnoj ucinkovitosti prometnog sustava
takoder doprinosi zastupljenost pojedine kategorije kamiona.
Naime, veca zastupljenost kamiona vecih i najvecih nosivosti
(kategorije iznad 7,5 tona nosivosti) znatno utjece na ukupno
povecanje ucinkovitosti u prijevozu tereta,

Zeljeznicki promet '

Medunarodne usporedbe pokazuju da su Hrvatske Zeljeznice
u cjelini ucinkovitije glede specificne potrosnje energije od
turskih i rumunjskih Zeljeznica, a izrazito nepovoljne u odnosu
na litvanske, latvijske i poljske Zeljeznice Cija je potrosnja
priblizno za polovinu manja od HZ-a.

U putniCkom prijevozu jediniCna potroSnja latvijskih
Zeljeznica je za 47,4 posto manja, a u teretnom prijevozu
poljskih Zeljeznica za ¢ak 60,1 posto manja od iste HZ-a. To
govori koliko se dosadasnji ostvareni rezultati u povecanju
energetske ucinkovitosti prijevoza Hrvatskih zeljeznica i dalje
moraju povecavati.

Jedini¢na potroSnja dizel i elekiro vuce za putnicki i teretni
prijevoz, kao ukupna potroSnja za obje podjele u brutotonskim
kilometrima po ZeljezniCkim tvrtkama ukazuje na velike
razlike. Maniju jedini¢nu potroSnju od Hrvatskih Zeljeznica
(HZ-Putnickog prijevoza d.0.0.) dizel vuge u putnickom
prijevozu ostvarila su poduze¢a Belgije, Ceske, Latvije (za
73,1% manje), Litve, Madarske i Turske, dok su u teretnom
prijevozu sve zemlje osim Ceske, Bugarske i Rumunjske
ostvarile manju specificnu potrosnju. U putnickom prijevozu
sve promatrane Zeljeznicke uprave, osim Ceske imaju vecu
potro3nju po jedinici za elektro vuéu od HZ-a, a u teretnom
prijevozu je obrnuto.

"'Poglavlje o energetskoj ucinkovitosti Zeljeznica preuzeto je iz strucnog
Clanka ,Energetska ucinkovitost prijevoza s posebnim osvrtom na
Zeljeznicu®; Hinst, Zlatko; Internet stranica Saveza za Zeljeznicu — www.szz.
hr, 2009. Autor, ¢ijom ljubaznoScu su ustupljena prava na koristenje dijelova
glanka, radi u jednom od drustava Hrvatskih Zeljeznica (HZ-Putnicki prijevoz),
a Clanak je prezentiran preko Saveza za Zeljeznicu.

IX B ENERGY EFFICIENCY

Road freigth transport

Freight transport has its specificity regarding energy
efficiency since it is primarily a function of particular
structure of transport meanings by which goods are carried
on. Thus countries which use mostly rail transport such as
ltaly, Germany, Poland, Austria, ..., etc, have most efficient
freight transport when it comes to the specific energy
consumption by transported tonne kilometre. Share of
specific categories of heavy duties have also a high influence
on a final energy efficiency. Namely, higher share of bigger
and biggest loading categories of trucks (over 7.5 tones of
carrying capacity) significantly contribute to the total increase
of energy efficiency.

Rail transport '

International comparisons shows that the Croatian Railways
(CR) as a whole are more efficent regarding energy
consumption than the Turkish and Romanian Railways, while
are rather unfavorable compared to the Lithuanian, Latvian
and Polish railways, whose consumption is about half less
than the CR’s.

The specific consumption of Latvian railways is about
47.4% lower in the passenger transport, while the specific
consumption of Polish freigth transport is even 60.1% less
than the same CR. According to the mentioned benchamrk
analyse it is evident that Croatian Railways have to face with
grater challenge in order to improve eneregy effciency.

Specific consumption of diesel and electric traction

for passenger and freight transport, as well as the total
consumption for both divisions in gross-tone-miles by
railway companies indicates a large difference. Lower specific
consumption of diesel traction in the passenger transport
than in Croatian Railways (HZ-passenger transport Ltd) has
been achieved in Belgium, the Czech Republic, Latvia (for
73.1% less), Lithuania, Hungary and Turkey while in freight
transport all other countries except Czech Republic, Bulgaria
and Romania achieved lower specific consumption.. All
observed countries except Czech Republic have grater
specific consumption in passenger transport operated by
electrical traction, while it is vice versa situation in the freight
transport.

"Chapter on energy efficiency in rail transport has been taken from the article
“Energy efficiency of transportation with special emphasis on railways";
Hinst, Zlatko; Published on the Internet site of the Croatian Railway Alliance -
www.szz.hr, 2009. The copyrigths to use the parts of the article are approved
by the author’s courtesy. The author works for one of the Croatian Railways
companies (HZ-Passenger Transport Ltd).
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Slika | Figure 9.4.9. Specifitna potro$nja energije Zeljeznica s dizel vuéom | Specific energy consumption of railways
with diesel traction - Izvor | Source: International Railway Statistics 2007, UIC, Paris, November 2008; HZ Putnicki prijevoz d.0.0.;
EIHP | International Railway Statistics 2007, UIC, Paris, November 2008; HZ Putnicki prijevoz d.o.o.; EIHP
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Slika | Figure 9.4.10. Specifi¢na potro$nja energije Zeljeznica s elektro vuéom | Specific energy consumption of railways
with elelctro traction - lzvor | Source: International Railway Statistics 2007, UIC, Paris, November 2008; HZ Putnicki prijevoz d.o.o.;
EIHP | International Railway Statistics 2007, UIC, Paris, November 2008; HZ Putni¢ki prijevoz d.o.o.; EIHP
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Slika | Figure 9.4.11. Indeksi specifi¢ne potrosnje Zeljeznica | Railways specific consumption index - Izvor | Source:
International Railway Statistics 2007, UIC, Paris, November 2008; HZ Putnicki prijevoz d.o.o.; EIHP | International Railway Statistics

2007, UIC, Paris, November 2008; HZ-Passenger Transport Lid.; EIHP

Vazno je napomenuti da potro$nja pogonske energije
Zeljeznica ovisi 0 stupnju elektrifikacije pruga, kao i udjelu
putnicke (motornih vlakova) i teretne vuce, a unutar toga
posebno dizel i elektro vuCe, starosti vucnih vozila i stanju
motora (kvaliteta odrzavanja i njegove performanse),
konfiguraciji pruge i terena (usponi, padovi, udio ravnog
dijela pruge), sastavu vlaka (prosjecna tezina vlaka), rezimu
voznje, kontroli utroSaka (uspjeSnost u manipulaciji i
sprecavaniju krada goriva) i drugim ¢imbenicima.

Do razine prosjeka Europske unije od 51,6 posto po stupnju
elektrifikacije su belgijske Zeljeznice s 89,0 posto pruga,
bugarske sa 68,2 posto, poljske sa 60,9 posto i finske s 51,7
posto. S druge strane, nizi stupanj imaju litvanske Zeljeznice
sa svega 6,9 posto elektrificiranih pruga, latvijske sa 11,3
posto i turske s 22,1 posto. Prosjecan stupanj elektrifikacije
imaju Hrvatske Zeljeznice sa 36,0 posto, madarske s

35,1 posto, ¢eske s 32,0 posto, rumunjske s 37,4 posto,
slovenske s 41,0 posto i slovacke s 43,5 posto. lako ima
znacajnu ulogu prethodni ¢imbenik ne mora biti presudan u
slucaju svake pojedine Zeljeznice.

Importantly, the operating power consumption depends

on the railway electrification level, as well as the share of
passenger and freight traction, and within that, particularly
share of diesel and electric traction, vehicle age, propulsion
engine conditions (maintenance quality and its performance),
tracks and landscape configuration (ups, downs, the share

of the flat line), train assembly (the average train weight),
driving regime, consumption control (the success of the
manipulation and prevent theft of fuel) and other factors.

Higher level than European average in railways electrification
degree (51,6%) have Belgian railway lines with 89.0%,
Bulgarian 68.2%, Polish 60.9% and Finland with 51.7%. On
the other hand lowest degree of electrification have Lithuanian
railways with only 6.9% railway electrified, Latvian 11.3%,
Turkish 22.1%. The average level of electrification within
Croatian Railways is 36.0%, Hungarian 35.1%, 32.0% Czech,
Romanian 37.4%, Slovenia 41.0% and Slovakia with 43.5%.
Although it has a significant role, previous factor may not be
critical in the case of each railway..
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Rezultati analize ukazuju na sljedece Cinjenice o kretanjima
prijevoznog ucinka, ukupne i specificne potrosnje energije u
Republici Hrvatskoj u razdoblju 2001-2007. godine:

e U razdoblju 2001-2007. godine prijevozni ucinak u
putnickim kilometrima povecan je na razini ukupnog
prijevoza za 27,6 posto, a potro3nja energije u putnickom
prijevozu za 26,5 posto, pa je time smanjena jedini¢na
potroSnja za 0,9 posto

e U istom razdoblju prijevozni uinak u tonskim kilometrima
povecan je za 60,1 posto na razini ukupnog prijevoza, a
potrosnja energije u teretnom prijevozu povecana je za
45,0 posto uz smanjenje za 9,5 posto po jedinici na razini
ukupnog prijevoza

« u razdoblju od 2001. do 2007. godine HZ je postigao
znacajne rezultate u smanjenju specifi¢ne potrosnje
energije (po brutonskim kilometrima). U usporedbi s
nekim europskim Zeljeznickim tvrtkama vidi se da je
putnicki i teretni prijevoz Hrvatskih Zeljeznica u odnosu
na nekoliko visoko energetski ucinkovitih zeljeznica
gotovo dvostruko manje ucinkovit pa to zahtijeva daljnje
provodenje mjera racionalizacije.

Pokazatelji energetske ucinkovitosti u EH i
Republici Hrvatskoj u razdoblju od 1995. -

2010. godine

Iz smjernicama Direktive 2006/32/EZ Europskog parlamenta

i Vijeca od 5. travnja 2006. o u€inkovitosti koriStenja

krajnje energije i energetskih usluga proiza$la je ODYSEE
metodologija, koja predstavlja standard u valorizaciji trendova
energetske ucinkovitosti preko ODEX indeksa.

Indeks ODEX agregira trendove energetske ucinkovitosti
svakog transportnog moda u zasebnom indikatoru na razini
cijelog sektora. Kod osobnih vozila se energetska ucinkovitost
iskazuje kroz specifitnu potro$nju goriva (I/100km). U
teretnom prometu (kamioni i laka dostavna vozila) se
upotrebljava jedinicna potroSnja po tonskom kilometru, s
obzirom na to da je glavna aktivnost usmjerena na prijevoz
roba. U putniCkom prijevozu (autobusni, Zeljeznicki, zracni)
se energetska ucinkovitost se najceSce iskazuje kroz jedini¢nu
potroSnja po putnickom kilometru.

U razdoblju od 1995. do 2010. godine indeks energetske
ucinkovitosti (ODEX) za cjelokupan prometni sektor smanjio

For the period between 2001 — 2007 transport and energy
efficiency performance of Croatian railways could be
summarized as follows:

 Within 2001 — 2007 passenger transport performance
(pkm) based on whole system rose for 27.6 while energy
consumption rose only for 26.5, eventually making
specific consumption lesser for 0.9%

* For the same period freight transport performance (tkm)
rose by 60.1% based on a whole system, while energy
consumption rose only for 45.0%, eventually making
specific consumption lesser for 9.5%

* (roatian railways have acchieved significant results in
terms of specific energy consumption (by gross-tonne-
kilometers) reduction within itself, but comparing them
to European highly efficient railways it is evident that
energy efficiency of Croatian railways is however almost
twice lower and thus requires further enforcement of
rationalization measures

Transport energy efficiency indicators in EU
and Croatia for the period 1995 — 2008

TThe European Directive 2006/32/EC on Energy End-Use
Efficiency and Energy Services guidlines has delivered
ODYSEE methodology, which represents standard in the
evaluation of energy efficiency trends through the ODEX
index.

Index ODEX aggregates trends of energy efficiency of each
transport mode with a separate indicator on the level of

the whole sector. Energy efficiency of the private cars is
expressed through the specific fuel consumption (1/100km).
In freight transport (trucks and light delivery vehicles) unit
consumption per ton kilometre is used as a reference, given
the fact that the main activity is focused on the transport

of goods. In passenger transport (bus, rail, air) the energy
efficiency is usually expressed through the unit consumption
per passenger kilometer.

In the period from 1995 to 2010, energy efficiency index
(ODEX) rose by 22.1 percent. Most of this improvement
came from the air transport, even 55.5%, what could be
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se za 22,1 posto. Najveci napredak ostvaren je u kategoriji mainly acknowledged due to significant increase of vehicle
zratnog prometa i to Cak za 55,5 posto, ¢emu je doprinijelo occupancy especially in the passenger but even in freigth
znacajno povecanje popunjenosti poglavito u putnickom transport.
prometu.

Efficiency of trucks and light duty vehicles rose gained
UCinkovitost kamiona i lakih dostavnih vozila iznosila je 18,6 18.6 percent while ODEX of cars decreased by 16 percent.
posto, dok se u kategoriji osobnih vozila ODEX smanjio The argue that goes in favor of achieving a relatively high
za 16 posto. Argument koji ide u prilog relativno velikom energy efficiency in the category of freight cars is the fact
ostvarenju energetske ucinkovitosti u kategoriji teretnih vozila that this sector recorded the highest growth rates in terms of
je Cinjenica da upravo taj sektor biljezi najvece stope rasta launching more advanced technology vehicles on the market
u pogledu novo nabavljenih, tehnolo3ki naprednijih vozila (average annual growth rate equates to 4.7%).

(prosjecna godisnja stopa rasta u iznosu od 4,7%).

120,0

100,0

80,0

60,0

40,0

20,0

0,0

1995. 1996. 1997. 1998. 1999. 2000. 2001. 2002. 2003. 2004. 2005. 2006. 2007. 2008. 2009. 2010.
—— Automobili | Cars —— Autobusi | buses
—— Kamioni i laka dostavna vozila | Trucks & light duty vehicles Motocikli i mopedi | motorcycles and mopeds
— Ukupno | Total —— Zracni promet | Air transport

—— Zeljeznica | Railways

Slika | Figure 9.4.12. Indeks pobolj$anja energetske uinkovitosti ODEX u prometnom sektoru Republike Hrvatske |
Energy efficiency index ODEX in the transport sector in the Republic of Croatia - Izvor | Source: EIHP,
Odyssee — Indicators
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Krajem sedamdesetih godina, Konvencijom o
prekograni¢nom oneCiScenju zraka na velikim udaljenostima
(CLRTAP) i Prvom svjetskom konferencijom o klimi, po€inje
se sustavno analizirati utjecaj covjeka na okoliS. Analize
ukazuju na znaCajan doprinos antropogenih emisija iz
energetskog sektora na zakiseljavanje, eutrofikaciju, prizemni
0zon te na globalno zatopljene i promjenu klime.

10.1. Medunarodne obveze

Hrvatska je ratificirala CLRTAP konvenciju (,Narodne novine
- Medunarodni ugovori®, broj 1/1992). U okviru CLRTAP
konvencije doneseno je viSe vaznih protokola za energetiku,
a ovdje se komentiraju obveze iz Protokola o suzbijanju
zakiseljavanja, eutrofikacije i prizemnog ozona, ratificiranog
u svibnju 2008. godine. Ovim Protokolom se ogranicava
emisija SO,, NO, NMVOC i NH, (eng. Multi-Pollutant) radi
smanjenja zakiseljavanja, eutrofikacije i prizemnog ozona
(eng. Multi-Effect). Ciljevi smanjenja emisije postavljeni

u okviru Nacionalne strategije zastite okoliSa, temeljeni na
hrvatskim obvezama iz Protokola, su: smanjiti emisiju SO,
za 61 posto, NMVOC za 14 posto, NH, za 19 posto do 2010.
godine (u odnosu na 1990. godinu), dok je emisiju NO_
potrebno odrzati ispod razine emisije iz 1990. godine.

Hrvatska je stranka Okvirne konvencije Ujedinjenih naroda
o0 promjeni klime (UNFCCC) od 1996. godine, na temelju
odluke Hrvatskog sabora o ratifikaciji (,Narodne novine

- Medunarodni ugovori®, broj 2/1996). Hrvatska je u
travnju 2007. godine ratificirala Protokol iz Kyota i time
preuzela obvezu smanjenja emisije staklenickih plinova iz
antropogenih izvora za 5 posto, u razdoblju od 2008. do
2012. godine, a u odnosu na referentnu 1990. godinu.

U pripremi je novi globalni sporazum o smanjenju emisije
stakleniCkih plinova za ,,post-kyotsko® razdoblje (nakon
2012. godine). U borbu s klimatskim promjenama nastoji se
ukljuciti sve zemlje, ali bi njihove obveze ovisile o stupnju
razvoja svake zemlje i potencijalu za smanjenje emisije.

EU ima aktivnu ulogu u pronalazenju rjeSenja za klimatske
promjene i spremna je na sebe preuzeti obvezu smanjenja
emisije staklenickih plinova od najmanje 20 posto do 2020.
godine u odnosu na emisiju iz 1990. godine. Za oCekivati

je da ¢e Hrvatska u okviru novog sporazuma takoder imati
kvantificiranu obvezu smanjenja emisija stakleniCkih plinova,
vjerojatno strozu nego u okviru Protokola iz Kyota.

X W AIR POLLUTANT EMISSIONS FROM ENERGY SECTOR

In the late 1970s, the Convention on Long-Range
Transboundary Air Pollution (CLRTAP) and the First World
Climate Conference saw the beginning of systematic analyses
of anthropogenic impact on the environment. The results
indicate a significant contribution of anthropogenic emissions
from energy sector to acidification, eutrophication and ground-
level ozone, as well as to the global warming and climate
change.

10.1 International obligations

Croatia ratified the CLRTAP Convention (Official Gazette

- International Agreements, 1/92). Within the framework

of the CLRTAP Convention several protocols of relevance

for energy issues were adopted. Here we comment on

the commitments deriving from the Protocol to Abate
Acidification, Eutrophication and Ground-level Ozone, ratified
in May 2008. This Protocol limits SO,, NO , NMVOC and NH,
(multi-pollutant) emissions in order to reduce acidification,
eutrophication and ground-level ozone (multi-effect). Based
on the Croatian obligations according to the Protocol, the
emission reductions targets set out within the framework

of the National Environmental Strategy are to reduce SO,
emissions by 61 percent, NMVOC by 14 percent, NH, by

19 percent by 2010 in relation to the 1990 levels, while NO,
emissions should be maintained below the 1990 level.

The Croatian Parliament ratified the United Nations
Framework Convention on Climate Change (UNFCCC) in
1996 (Official Gazette — International Agreements, 2/96) by
which Croatia, as a signatory party, has assumed the scope
of its commitments within the framework of the Annex 1 to
the Convention. Croatia ratified the Kyoto Protocol in the
April 2007. According to the Kyoto Protocol, Croatia has the
obligation to reduce the emissions of greenhouse gases from
anthropogenic sources by 5 percent in the period from 2008
to 2012, in relation to the base year 1990.

The new global agreement on greenhouse gas (GHG)
emission reduction for the post-kyoto period (beyond 2012)
are in preparatory phase. Intention is to involve all countries
in combat with climate changes, but the obligations should
depend on development level of countries and potentials
for emission reduction. The EU has an active role in working
out solutions for the climate issue and is ready to take the
commitment of significant emission reduction, at least by
20 percent by 2020 in comparison to 1990. Accordingly, it
can be expected that, in the framework of the new agreement,
Croatia will have a quantified obligation to reduce GHG
emissions, probably more strict than the Kyoto's obligation.
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10.2. Emisije u zrak

Nacionalni proracun emisija SO,, NO,, Cestica i ostalih
oneciScujucih tvari izraduje se primjenom AE-DEM
programskog paketa i EMEP/CORINAIR metodologije, a za
potrebe CLRTAP konvencije. Emisija CO, i drugih staklenickih
plinova odreduje se primjenom IPCC metodologije razvijene
u okviru UNFCCC konvencije. Za prikupljanje podataka
potrebnih za prora¢un nacionalnih emisija u zrak zaduzena je
Agencija za zastitu okolisa, a proracun se izraduje u suradnji s
tvrtkom EKONERG — Institut za energetiku i zaStitu okolisa.

Za energetiku je svakako najznacajnije pratiti emisije SO,,
NO, i CO,, a interesantno je prikazati i emisije Cestica iako

je njihov negativni utjecaj na zdravlje i ekosustav uglavnom
lokalnog karaktera. Plinovi SO, i NO,, osim potencijalno
Stetnog djelovanja na zdravlje, poznati su kao ,kiseli” plinovi
jer njihovom transformacijom prilikom daljinskog transporta
nastaju kiseli sastojci koji se taloze iz atmosfere u obliku
mokrog (kisele kiSe) i suhog talozenja. Osim zakiseljavanja
NO, sudjeluje u procesu eutrofikacije i stvaranju troposferskog
ozona. S druge strane, staklenicki plin CO, je najznaCajniji
antropogeni uzro¢nik globalnog zatopljenja.

Pregled emisija SO,, NO,, Cestica i CO, u Hrvatskoj, za
razdoblje od 1990. do 2010. godine, dan je na slikama
10.2.1110.2.2. Prikazane su emisije iz stacionarnih i

mobilnih energetskih izvora te emisije iz neenergetskih
sektora (industrijski procesi, poljoprivreda, otpad...), uz
napomenu da su rezultati za 2010. godinu preliminarni.

Emisije uslijed izgaranja goriva imaju dominantan utjecaj
na ukupne emisije SO,, NO, i CO,. Prema preliminarnim
rezultatima proracuna za 2010 godinu, emisija SO, bila je
30 posto, a emisija NO, 16 posto nize od limita postavljenih
za 2010. godinu u okviru Strategije zastite okolisa. Emisija
Cestica je u posljednjih nekoliko godina varirala na razini
od oko 35 kt, dok je emisija CO, bila niZa za oko 5 posto

u odnosu na prethodnu godinu i za oko 10 posto niza od
razing emisije u 1990. godini. Smanjenje emisija u zrak
je uglavnom posljedica pada gospodarskih aktivnosti u
posljednjih nekoliko godina.

10.2 Air emissions

National inventory of SO, NO,, particles and other pollutant
emissions is preparing using the AE-DEM programme
package and EMEP/CORINAIR methodology, following the
CLRTAP Convention. CO, and other greenhouse gases are
calculated using the IPCC methodology, developed within the
framework of the UNFCCC Convention. Croatian Environment
Agency is responsible for gathering data for calculations of
national air emissions, while calculation has been conducted
in cooperation with EKONERG — Energy Research and
Environmental Protection Institute.

S0, NO, and GO, represent the most important pollutants
which are to be monitored in the energy sector. It is also
interesting to show particle emissions, despite their negative
influence on health and ecosystem are mainly of local
importance. Besides their potential harmful effect on health,
S0, and NO_ gases are also known as ,acid" gases as they
transform during the remote transport and develop acid
components which are accumulating from the atmosphere

as wet (acid rains) or dry depositions. NO, also generates
eutrophication and tropospheric ozone. On the other hand, the
greenhouse gas GO, is the major anthropogenic source of the
global warming.

The overview of SO,, NO, particle and CO, emissions from
Croatia for the period from 1990 to 2010 is given in Figures
10.2.1 and 10.2.2. The emissions originate from stationary
and mobile energy sources and from non-energy sectors
(industrial processes, agriculture, waste, etc.). Note that the
data for 2010 are preliminary.

The emissions from fuel combustion have a dominant
influence on the total national SO,, NO, and CO, emissions.
According to the preliminary results for 2010, SO, emissions
were below for 30 percent, while NO_emissions were below
for 16 percent in comparison with the limits set out in the
National Environmental Strategy for 2010. Particle emissions
fluctuate in last few years around 35 kt. CO, emissions

were lower for 5 percent in comparison with the emissions
in previous year and 10 percent lower than the emissions

in 1990. The downward trend in air pollutant emissions is
mostly a consequence of economic activities decling in the
last few years.
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Slika | Figure 10.2.1. Trend emisija SO, i NO,_ u Republici Hrvatskoj | Trends in SO, and NO, emissions in the Republic of
Croatia — Izvor | Source: EKONERG, EIHP
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Slika | Figure 10.2.2. Trend emisija Cestica i CO, u Republici Hrvatskoj | Trends in particle and CO, emissions in the
Republic of Croatia — Izvor | Source: EKONERG, EIHP
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10.2.1. Emisija SO,

Sumporov dioksid (S0,) je poznat kao , kiseli” plin jer
njegovom transformacijom u atmosferi prilikom prijenosa
na daljinu nastaju kiseli spojevi koji se taloze te uzrokuju
zakiseljavanije tla i povrSinskih voda.

Prema preliminarnim rezultatima, emisija SO, iz energetskog
sektora u 2010. godini iznosila je 41,5 kt, Sto je u odnosu na
2009. godinu niZe za 33 posto, a u odnosu na 1990. godinu
nize za 74 posto. Prosjecna godiSnja stopa smanjenja emisije
u razdoblju od 2005. do 2010. godine iznosila je 6,8 posto.

Sektori stacionarne energetike sudjelovali su u ukupnoj
emisiji iz energetike u 2010. godini s 94 posto. Najvise SO,
se emitiralo zbog izgaranja u postrojenjima za proizvodnju

i transformaciju energije i to 50 posto. Emisija uslijed
izgaranja u industriji i gradevinarstvu sudjelovala je u ukupnoj
emisije iz energetike s 32 posto, a mala neindustrijska lozista
s oko 12 posto. Cestovni i izvancestovni promet sudjelovali
su u emisiji s 4, odnosno 2 posto. Pod izvancestovnim
prometom se podrazumijeva Zeljeznicki, zracni te pomorski i
rijecni promet. Do emisije SO, dolazi i iz neenergetskih izvora
(3-10 posto, ovisno o godini) i to najvise iz proizvodnih
procesa.

Trend emisija SO, iz stacionarnih i mobilnih energetskih

izvora, za razdoblje od 1990. do 2010. godine, prikazan je na

slici 10.2.3, a za posljednjih Sest godina i u tablici 10.2.1.
180000
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10.2.1 S0, emissions

Sulphur dioxide (S0O,) is also known as “acid” gas, because
when transported over long distances its transformations in
the atmosphere produce acid compounds which form wet
(acid rains) or dry depositions causing acidification of soil
and surface waters.

According to the preliminary results, SO, emissions from
fuel combustion amounted to 41.5 kt in 2009, which is by
33 percent less than the emissions in 2009 and 74 percent
below the emission in 1990. Average annual decrease rate in
the observed period from 2005 to 2010 was 6.8 percent.

Stationary energy sectors contributed with 94 percent to total
emissions from all energy subsectors in 2010. The dominant
subsector were energy production and transformation plants
with a 50 percent share. Combustion in manufacturing
industries and construction contributed with around 32
percent, while combustion in small non-industrial furnaces
contributed with 12 percent. Road and off-road transport
yield 4 percent and 2 percent emissions, respectively. There
were also non-energy SO, emissions (from 3 to 10 percent,
depending on the year), mostly from production processes.

The trend in SO, emissions from stationary and mobile energy
sources, for the period from 1990 to 2010, is shown in Figure
10.2.3 and for the last 6 years in Table 10.2.1.

1990. 1991. 1992. 1993. 1994. 1995. 1996. 1997. 1998. 1999. 2000. 2001. 2002. 2003. 2004. 2005. 2006. 2007. 2008. 2009. 2010.*

® |zvancestovni promet | Off-road transport

Cestovni promet | Road transport

*preliminarni rezultati | preliminary results

= Industrija i gradevinarstvo | Manufacturing industries and construction
B Neindustrijska loZista | Non-industrial combustion furnaces
= Postrojenja za proizvodnju i transformaciju energije | Energy production and transformation plants

Slika | Figure 10.2.3. Trend emisija SO, uslijed izgaranja goriva | Trend in SO, emissions from fuel combustion

Izvor | Source: EKONERG, EIHP
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Tablica | Table 10.2.1. Emisija S0, iz energetskih podsektora za razdoblje od 2005. do 2010. godine | SO, emissions from
energy subsectors in the period from 2005 to 2010

tona
Postrojenja za proizvodniju i
transformaciju energije  Energy
production and transformation plants

Neindustrijska loziSsta  Non-
industrial combustion furnaces

Industrija i gradevinarstvo
Manufacturing industries and
construction

Cestovni promet

Road transport 8580 7921
Izvancestovni promet

Off-road transport 1618 731

32761 30220

6775 5815

9 451 10639

lzvor | Source: EKONERG, EIHP

10.2.2. Emisija NO,

Emisija NO, objedinjuje emisije NO i NO,. Pored toga

Sto emisija NO, utjeCe na zakiseljavanje i eutrofikaciju, u
atmosferi s hlapivim organskim spojevima i ostalim reaktivnim
plinovima, uz prisutnost Suncevog zraCenja, sudjeluje u
stvaranju troposferskog ozona.

Emisija NO, iz energetike, prema preliminarnim rezultatima
za 2010. godinu, iznosila je 61,9 kt, Sto je 11 posto nize u
odnosu na emisiju iz prethodne godine, dok je u odnosu na
1990. godinu niZe za 29 posto. Prosjecna godiSnja stopa
smanjenja emisije u posljednjih Sest godina iznosila je 2,9
posto.

U 2010. godini je dominantan izvor emisije NO_ bio cestovni
promet (41 posto). Izvancestovni promet je u ukupnoj emisiji
NO, iz energetike sudjelovao s oko 5 posto. U ukupnoj emisiji
iz energetike u 2010. godini su sektori stacionarne energetike
sudjelovali s 54 posto, i to mala neindustrijska lozista (21
posto), zatim izgaranje goriva u industriji i gradevinarstvu

(17 posto) te izgaranje goriva u postrojenjima za proizvodnju
i transformaciju energije (15 posto). Neenergetski izvori
(proizvodni procesi i poljoprivreda) su u emisiji NO
sudjelovali s relativno malih 4 do 13 posto.

Trend emisija NO, prikazan je na slici 10.2.4 i u tablici 10.2.2.

metric tons %
38 691 25125 36733 20693 -43,7 -8,8
4848 4271 4513 4909 8,8 -6,2
17 530 14 948 13725 13 68 -1,2 7,5
8674 6904 6 286 1648 -73,8 -28,1
751 858 763 726 -4.8 -14,8

UKUPNO
TOTAL

*preliminarni rezultati | preliminary results

10.2.2 NO, emissions

Emission of NO_includes NO and NO, emissions. In addition
to causing acidification and eutrophication, NO, emission,

in combination with volatile organic compounds and other
reactive gases and in condition of solar radiation, contributes
to the formation of tropospheric ozone as well.

According to the preliminary data for 2009, NO, emissions
from fuel combustion were 61.9 kt, which is 11 percent less
than the level of emission in the previous year and 29 percent
less than in 1990. Average annual decrease rate in the last six
years was 2.9 percent.

In the year 2010, road transport was dominant sources of NO,
emissions with 41 percent. Off-road transport contributed

to total NO_emissions from energy with around 5 percent.
Stationary energy sectors contributed with 54 percent to total
energy emissions in 2010. The most significant stationary
emission source was fuel combustion in small non-industrial
furnaces (21 percent), followed by combustion in industry
and construction (17 percent) and energy production and
transformation plants (15 percent). Non-energy sources
(production processes and agriculture) contributed relatively
little to total NO, emissions (4-13 percent).

The trend in NO_emissions is shown in Figure 10.2.4 and
Table 10.2.2.
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Izvancestovni promet | Off-road transport *preliminarni rezultati | preliminary results
Cestovni promet | Road transport

Industrija i gradevinarstvo | Manufacturing industries and construction

Neindustrijska loZiSta | Non-industrial combustion furnaces

Postrojenja za proizvodnju i transformaciju energije | Energy production and transformation plants

Slika | Figure 10.2.4. Trend emisija NO_ uslijed izgaranja goriva | Trend in NO_emissions from fuel combustion
lzvor | Source: EKONERG, EIHP

Tablica | Table 10.2.2. Emisija NO, iz energetskih podsektora za razdoblje od 2005. do 2010. godine | NO, emissions from
energy subsectors in the period from 2005 to 2010

tona metric tons %
Postrojenja za proizvodnju i

transformaciju energije Energy 12 040 11149 13 406 10 033 11161 9 467 -15,2 -4.7
production and transformation plants

b G AL ) LS 13146 13243 12858 13508 13286 13114 43 00
industrial combustion furnaces

Industrija i gradevinarstvo
Manufacturing industries and 9911 11 043 14 507 15359 12612 10735 -14.9 1,6
construction

BT S 30668 32485 32343 31241 27978 25208 99 51
Road transport

lzvancestovni promet

3780 3950 4060 4528 4 354 3352 -23,0 -2,4
Off-road transport
UKUPNO
TOTAL
Izvor | Source: EKONERG, EIHP *preliminarni rezultati | preliminary results
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10.2.3. Emisija ¢estica

Cestice se u pravilu taloZe blizu izvora emisije i predstavljaju
uglavnom lokalni problem. Jedino se najsitnije Cestice,
promjera manjeg od 2,5 um (PM2.5), mogu prenijeti vjetrom
i taloziti na vecim udaljenostima od izvora te osim lokalnog
predstavljaju i regionalni problem.

Sukladno rezultatima preliminarnog proracuna emisija za
2010. godinu, ukupna emisija Cestica iz energetike iznosila
je 11,7 kt, Sto je smanjenje u odnosu na 2009. godinu za
9 posto, a u odnosu na 1990. godinu nize za 42 posto.

U promatranom razdoblju od 2005. do 2010. prosjecna
godisnja stopa smanjenja emisije Cestica iznosila je 3,6
posto.

Trend emisija Cestica iz energetike, od 1990. do 2010.
godine, prikazan je na slici 10.2.5, a za razdoblje od 2005. do
2010. godine i u tablici 10.2.3.
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10.2.3 Emission of particles

Particles are usually deposited in the vicinity of the emission
sources and are mainly a local problem. Only the smallest
particles, with diameters below 2.5 um (PM2.5), can be
transported by wind and deposited at large distance from
their source. Thus, they represent not only a local, but also a
regional problem.

According to the preliminary results for 2010, total particle
emission from energy amounted to 11.7 kt, which is 9 percent
lower than the emissions in 2009 and 42 percent lower than
the emission in 1990. In the analysed period from 2005 to
2010, average annual decrease rate was 3.6 percent.

The trend in particle emissions from energy sources for the
period from 1990 to 2010 is shown in Figure 10.2.5, while the
period from 2005 to 2010 is presented also in Table 10.2.3.
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Cestovni promet | Road transport

lzvancestovni promet | Off-road transport

*preliminarni rezultati | preliminary results

Industrija i gradevinarstvo | Manufacturing industries and construction
Neindustrijska lozi$ta | Non-industrial combustion furnaces
Postrojenja za proizvodnju i transformaciju energije | Energy production and transformation plants

Slika | Figure 10.2.5. Trend emisija €estica uslijed izgaranja goriva | Trend in particle emissions from fuel combustion

lzvor | Source: EKONERG, EIHP
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Tablica | Table 10.2.3. Emisija ¢estica iz energetskih podsekiora za razdoblje od 2005. do 2010. godine | Particle emissions
from energy subsectors in the period from 2005 to 2010

tona metric tons %

Postrojenja za proizvodnju i
transformaciju energije Energy 1634 1486 2248 956 2 006 1055 -47.4 -84
production and transformation plants

Neindustrijska loziSta  Non-

. ) . 5235 5241 4570 4743 4937 5407 9,5 0,6
industrial combustion furnaces

Industrija i gradevinarstvo

Manufacturing industries and 2 841 3136 3589 3484 3067 2717 -11,4 -09

construction

WO 3016 2635 2605 2245 2005 1980 41,2 8,1
Road transport

lzvancestovni promet 1203 726 748 837 769 522 322  -166
Off-road transport

UKUPNO

TOTAL

Izvor | Source: EKONERG, EIHP *preliminarni rezultati | preliminary results
Najveci izvor emisije ¢estica iz energetike u 2010. godini In 2010, the dominant source of particle emissions was

bilo je izgaranje u neindustrijskim loZiStima (46 posto), combustion in non-industrial furnaces (46 percent), followed
zatim slijedi izgaranje u industriji i gradevinarstvu (23 by industry and construction (23 percent), road transport
posto), u cestovnom prometu (17 posto), u postrojenjima (17 percent), energy production and transformation plants

za proizvodnju i transformaciju energije (9 posto) te u (9 percent) and off-road transport (4 percent). Non-energy
izvancestovnom prometu (4 posto). Neenergetski izvori sources contributed to total particle emissions with 27 to 68
emisije Cestica sudjeluju u ukupnim nacionalnim emisijama percent (depending on the year), with dominant sources of
od 27 do 68 posto (ovisno o godini), a dominantna je emisija emission from road paving with asphalt.

uslijed asfaltiranja cesta.

10.2.4 CO, emissions
10.2.4. Emisija CO,
Greenhouse gas CO, is the most important anthropogenic

Ugljikov dioksid je najznaCajniji antropogeni staklenicki plin. greenhouse gas. Due to significant CO, emission increase, as
Porast antropogene emisije GO, uzrokuje povecanje njegove well as the increase in CO, concentrations in the atmosphere
koncentracije u atmosferi (s oko 290 ppm prije industrijske (from about 290 ppm before the industrial revolution to 380

revolucije na oko 380 ppm danas) te posljedicno dovodi do ppm today), leads to the global warming and climate change.

globalnog zatopljenja i promjene klime.
According to the preliminary results for the year 2010, CO,

Prema preliminarnim rezultatima proracuna za 2010. godinu, emissions from the energy sector amounted to around 18.4
emisija CO, iz energetike iznosila je 18,4 milijuna tona, Sto million tons, which is 5 percent less than in the previous year
je 5 posto nize od emisije iz prethodne godine i za 10 posto and 10 percent less than in 1990. In the observed period,
nize od emisije iz 1990. godine. Prosjecni godisnji pad the CO, emission decreased by an average annual rate of 2.0
emisije GO, u razmatranom razdoblju od 2005. do 2010. percent.

godine iznosio je 2,0 posto.
The trend in CO, emissions from fossil fuel combustion, as

Trend emisije CO, uslijed izgaranja goriva te doprinos well as contribution of individual energy subsectors, are given
pojedinih energetskih podsektora prikazani su na slici 10.2.6. in Figure 10.2.6 and Table 10.2.4.
i utablici 10.2.4.
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lzvancestovni promet | Off-road transport *preliminarni rezultati | preliminary results
Cestovni promet | Road transport

Industrija i gradevinarstvo | Manufacturing industries and construction

Neindustrijska lozista | Non-industrial combustion furnaces

Postrojenja za proizvodnju i transformaciju energije | Energy production and transformation plants

Slika | Figure 10.2.6. Trend emisija CO, uslijed izgaranja goriva | Trend in CO, emissions from fuel combustion
lzvor | Source: EKONERG, EIHP

Tablica | Table 10.2.4. Emisija CO, iz energetskih podsektora za razdoblje od 2005. do 2010. godine | CO, emissions from
energy subsectors in the period from 2005 to 2010

tisuce tona Thousand metric tons %

Postrojenja za proizvodniju i
transformaciju energije Energy 6 841 6 629 7737 6704 6373 5955 -6,6 -2,7
production and transformation plants

Neindustrijska loziSsta  Non-

. ) . 3867 3630 3301 3431 3428 3475 14 -2,1
industrial combustion furnaces

Industrija i gradevinarstvo
Manufacturing industries and 4081 4181 4205 4198 3379 2963 -12,3 -6,2
construction

AT N0 5247 5591 6011 5842 5765 5600 29 13
Road transport

LA 262 278 286 320 312 364 16,6 68
Off-road transport

UKUPNO

TOTAL

lzvor | Source: EKONERG, EIHP *preliminarni rezultati | preliminary results
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|z stacionarnih energetskih izvora u 2010. godini se emitiralo
68 posto, i to 32 posto iz postrojenja za proizvodnju i

transformaciju energije, 19 posto iz neindustrijskih lozista
te 16 posto iz industrije i gradevinarstva. Cestovni promet
je sudjelovao u emisiji s 31 posto, a izvancestovni promet

s 2 posto. Osim iz energetskih sektora do emisije dolazi

i iz proizvodnih procesa bez izgaranja goriva (najvise iz
cementara) te iz sektora pridobivanja i distribucije fosilnih
goriva (izdvajanje CO, iz prirodnog plina na GPS Molve), Sto

za razlicite godine iznosi od 11 do 14 posto ukupne emisije

C0, u Hrvatskoj.

Specificni faktor emisije CO, po kWh potroSene ili
proizvedene elektriCne energije varira od godine do godine, a
0visi 0

hidrometeoroloskoj situaciji i proizvodnji elektricne
energije iz hidroelektrana

e proizvodniji iz ostalih obnovljivih izvora energije
e uvozu elektriGne energije

e dobavi elektricne energije iz NE KrSko

e gubicima u prijenosu i distribuciji

strukturi fosilnih goriva koristenih u termoelektranama,
javnim i industrijskim toplanama

U tablici 10.2.5. prikazani su specificni faktori emisije CO,
po ukupno potroSenoj i proizvedenoj elektricnoj energiji u
Hrvatskoj.

In 2010, stationary energy sources emitted 68 percent of
C0,, namely, 32 percent of CO, were emitted from energy
production and transformation plants, 19 percent from
non-industrial combustion furnaces and 16 percent from
manufacturing industries and construction. Road transport
contributed to total energy emissions with 31 percent, while
off-road transport contributed with 2 percent. In addition

to the energy sector, production processes without fuel
combustion (mainly cement industry) and extraction and
distribution of fossil fuels (CO, extraction from natural gas in
CPS Molve) are also significant sources of CO, emissions,
which contribution with 11 to 14 percent in total national CO,
emissions in Croatia.

Specific GO, emission factor per kWh of consumed or
produced electricity varies from year to year and depends on:

 the hydro meteorological conditions and production of
electricity from hydro power plants,

 the production from other renewable energy sources,
e the electricity import,

« the delivery of electricity from NPP KrSko,

 the transmission and distribution losses,

the structure of combusted fossil fuels in thermal power
plants, public and industrial CHP plants.

Specific GO, emission factors per kWh of consumed and
produced electricity in Croatia are shown in the table 10.2.5.

Tablica | Table 10.2.5. Specificni faktor emisije CO, (kg/kWh) za razdoblje od 2005. do 2010. godine | Specific CO,

emission factor (kg/kWh) in the period from 2005 to 2010

Specificni faktor emisije CO, po

ukupno potroSenoj elektriénoj energiji

u Hrvatskoj Specific CO, emission 0,234 0,231
factor per total electricity consumption

in Croatia

Specificni faktor emisije CO, po ukupno

proizvedenoj elektricnoj energiji u

Hrvatskoj  Specific CO, emission 0,330 0,336
factor per total electricity production in

Croatia

lzvor | Source: EIHP

o | [

Prosjek Avarage

2005.-10.
kg/kWh kg/kWh

0275 0240 0202 0177 0,227

0418 0368 0292 0237 0,330
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11.1. Energetske bilance po IEA metodi | Energy Balances (IEA Method)

Izvor | Source: EIHP

250



Tablica | Table 11.1.1. Energetska bilanca za 2009.
(IEA) | Energy Balance Table 2009 (IEA)

=
D —
1000 ten 1000 toe 53

Proizvodnja Production -
I S | 55

:
518
5072
-
:
767
3762
:
:
05
:
:
:
:
:
:

Elektr., toplane, kotlovnice Own Use in Electricity, CHP and HP -
:
:
1205
1255
:
:

Nemetalnih minerala Non-Metallic Minerals 105,4
:
06
:
:
:
:
:
:
:
:
:
:
:
:
:
50
:
52
:
:
:
:

U opéoj potrosnji Non-Energy Use in Other Sectors -

Sirova nafta
Crude 0il

833,4
4178,0

55,9
5067,2
-154,7

-4912,5

-4912,5

Derivati nafte

Petroleum
Products

11611
-19198
-6,8
86,0
-689,5
154,7
4380,2
-294,2
-166,6
-21,8
-25,1
-18
4889,8
-509,7
-509,7

33357
386,0
05
2818
54
123,9
43

58
25,2
37,8
14,5
14
136,7
5,1

19
2110,8
44,6
58,2
1931,6
29,1
47,3
578,0
2281
101,3
2487
260,9
231,71
62,3
218
14

Plinovita
oriva

oS

2196,5
848,0
-663,6

12,4
24033

-608,9
-116,7

-383,5
-50,2
-60,3

1,7

-184,0
-159,8
-24,2
-42,1
1568,3
506,1
16,7
157 1
1,0
1243
43
19,7
05
18,3
3915
4,7
14,8
50

1,1
1,1

720,4

15,9
133,4
571,1
340,7
340,7
340,7

Geoter., sunce,

Geoth,
Solar, Wind

vjetar

otp. Combst.
RES & Waste

Gorivi OIE i

350,6
60,7

0,04
02
10,4
0,02
0,6

0,09
34
15,6

0,02
30,4
71
71
282,9
3,0
279,9

Elektricna
energija
Electricity

-71,8
-99
-23,8
-34,9
-3,1
1736
13348
306,2
12,0
39,3
6,6
53,5
11,5
25,9
49
54,3
27,5
13,7
23,8
13,0
20,3
22,9
20,7
2,2
1005,7
6,0
4439
555,7

Toplinska
energija

14,0

1849
38,3
146,7

47,3

250,0

7247
1809,9
G

578,5
403,1
218

14




Tablica | Table 11.1.2. Energetska bilanca za 2010.
(IEA) | Energy Balance Table 2010 (IEA)

1000 ten

Proizvodnja

Bunker brodova

Saldo skladista

Ukupna potrosnja
Transferi

Statisticke razlike
Energetske transformacije
Javne elektrane
Samostalne elektrane
Javne toplane
Samostalne toplane
Javne kotlovnice
Gradske plinare
Rafinerije nafte

Sektor energetike
Proizvodnja nafte i plina
Rafinerije nafte

1000 toe

Production

International Marine Bunkers
Stock Changes

Total Primary Energy Supply
Transfers

Statistical Differences
Transformation Sector

Public Electricity Plants
Autoproducer Electricity Plants
Public CHP Plants
Autoproducer CHP Plants
Public Heat Plants

Gas Works

Petroleum Refineries

Energy Sector

0il and Gas Extraction
Petroleum Refineries

Elekir., toplane, kotlovnice Own Use in Electricity, CHP and HP

Potrosnja za pump. vode
Gubici distribucije
Neposredna potroSnja
Industrija

Zeljeza i Eelika

Kemijska i petrokemijska
Obojenih metala
Nemetalnih minerala
Transportnih sredstava
Strojogradnja

Rudarstvo i kamenolomi
Prehrambena i cigareta
Papira i grafike

Drva i drvnih proizvoda
Gradevinarstvo

Tekstila i koze

Ostala

Promet

Medunarodni zraéni
Domagéi zracni

Cestovni

Zeljeznicki

Cjevovodni

Domaci vodeni

Opca potrosnja
Poljoprivreda

Usluzni sektor
Kuéanstva
Neenergetska potroSnja
U ind., transf., energetici
-Sirovina za petrokem. ind.
U transportu

U opéoj potrosnji

Used for Pumped Storage
Distribution Losses

Final Consumption

Industry Sector

Iron and Steel

Chemical and Petrochemical
Non-Ferrous Metals
Non-Metallic Minerals
Transport Equipment
Machinery

Mining and Quarrying

Food and Tobacco

Paper, Pulp and Print

Wood and Wood Products
Construction

Textile and Leather
Non-specified (Industry)
Transport Sector
International Civil Aviation
Domestic Air Transport

Road

Rail

Pipeline Transport

Internal Navigation

Other Sectors

Agriculture

Commerce and Public Services
Residential

Non-Energy Use

Non-Energy Use Ind/Transf/Energ.
-Feedstock Use in Petchem. Ind.
Non-Energy Use in Transport

Non-Energy Use in Other Sectors

Ugljen
Coal

703,9
-0,6

-17.1
686,2

-536,8
-532,7

1494
142,2
29
0,7
121,9

0,1

16,6

71

1,0
6,2

Sirova nafta
Crude 0il

765,1
3681,2

2,0
44483
-138,2
43102

Derivati nafte

Petroleum
Products

12893
19583
6,1
459
7209
1382
41131
154
1041
234
273
42833
4412
4412

3089,1
309,6
0,7

3.3

4,7
97,5
4,2

49
20,0
SoMl
12,0
1,2
119,4
4,5

2,0
20414
5518
53,8
18659
29,1
37,4
550,9
220,1
97,4
233,4
187,2
166,4
56,5
19,7
12

Plinovita
oriva

o O

22147
868,6
-393,1
-57.8
26323

-681,3
=195

-527.,8
-55,2
-70,2

-0,1
-85

-202,5

-189,1
-13,5

-49,5
1699,0
511,6
18,8
161,2
0,3
107,4
2,2
20,8
0,4
128,0
45,5
78

13,6
56
44

2,1

2,3

7738

18,0
157,7
598,1
409,2
409,2
409,2

§s
282
2oe|E5s
2EE|883
716,3 24,0
716,3 24,0
-716,3 -12,0
-715,6 -12,0
-0,7 o

= 12,0

= 12,0

= 6,8

= 52

otp. Combst.
RES & Waste

Gorivi OIE i

495,9
4,7
-107,9

0,7

393,3

-6,8
-0,5

=34
-3,0

385,6
58,6

0,02
0,1
89

0,02
02

0,11
59
9,6
0,1

0,02

335
2,7

2,7

324,2
0,1
2,7

321,5

Electricity

Elektricna
energija

12039
942,1
0,7
222,1
38,4

-74,5
-10,2
-21,9
-38,5
-39
=178
1365,3
31,2
15,6
41,5
6,1
53,7
11,0
26,9
4,0
56,7
28,1
15,4
20,3
12,7
19,3
22,9

20,9
19

1031,2
59
4534
572,0

Toplinska
energija

Heat

298,6

2247

738

-16,5

-16,2

-36,6
2454
45,2
0,03
13,0

79
16,6

1,4

1,0
53

200,2
1,2
45,2
153,9

-353,5

-187,8
-47,3
-23,7

-01
-35,4

-199,2
-476,6
-54,7
-39

38,1
219,7
1.3
389,4
17,4
60,7
24,4
253,0
92,9
34,0
139,8
31,8
65,8

5518
53,8
1870,7
50,0
42
37,4

245,3
764,1

1890,2

575,6
465,7
19,7
1,2
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11.2. Energetske bilance po EUROSTAT metodi | Energy Balances (EUROSTAT Method)

Izvor | Source: EIHP
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Tablica | Table 11.2.1. Energetska bilanca za 2009. godinu 2| = . . § E £ -
(Eurostat) | Energy Balance Table 2009 (Eurostat) 2z |52 Se| & _|Sg 55 |g8|=
=35s8 253 |cE 2|88 |¢8
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Neposredna energetska potroSnja Final energy consumption - 93,1 17,8 19,6 0,0 0,0 - 203,9
Industrija obojenih metala Non-ferrous metal industry 13,1 | 54 3,0
Industrija stakla i grad. materijala Glass, pottery & building mat. ind. 4175 92,6 12,7 0,0 | 1239 6,4
Industrija hrane, piéa i cigareta Food, drink & tobacco industry 243,3 41 14,6 | 37,8 29
Industrija papira i grafike Paper and printing industry 86,0 | 14,5 2,6
Strojogradnja i metalna industrija Engineering & other metal industry 78,5 0,3 0,3 | 10,1 3,6
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Tablica | Table 11.2.2. Energetska bilanca za 2010. godinu 2| = . . § E £ -
(Eurostat) | Energy Balance Table 2010 (Eurostat) == 5 - Eg | £_ E% 58| zE&|=
=35s8 253 |cE 2|88 |¢8

Wz mpons | 6606 198 235 35080 831 | 12803 153
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PotroSnja energetike Consumption of the energy branch - - 186,5

Cowordsriueie oo | o
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| s

|

Neposredna energetska potroSnja Final energy consumption - 113,4 19,3 19,3 0,0 - 0,0 182,2
Industrija obojenih metala Non-ferrous metal industry 11,3 | 47 815
Industrija stakla i grad. materijala Glass, pottery & building mat. ind. 3921 112,0 12,2 0,4 | 97,5 3,8
Industrija hrane, piéa i cigareta Food, drink & tobacco industry 253,0 0,4 45 11,7 | 35,1 1,5
Industrija papira i grafike Paper and printing industry 92,9 | 12,0 2,7
Strojogradnja i metalna industrija Engineering & other metal industry 78,1 0,1 | 9,0 3,2




f61ua earnaor | K53 ez T3253s2z2@2 i
N~ — < L w0 — N o Xe] N N~
elifiaua eugupaly [’ s
o © o < D o D
1eay pantiag ) S|l=]=|=|® )
elifiaua eysuldoy =
A613ua 01pAH
abeus aupop
ABagua puipm
eljala efibiau3
ssewoig Y = s = o= = & [ o = =
a o ~ o [ee) o - o) o o N — o
o o o << N
esewoig = &
CENRCINIETNGET]
"13U3 BU[RWIIB}03Y)
N
Jeay Jejos &
eli613ua enagung

S34 [ejolL
310 oudmyn
seb pannag
uild iyspesy

sef |einjeN
uild jupoind

=
o)
s

™ =
~ o~

55,2
595,2

sjanpoud "1ad 1ayig
lleALIap ljejsQ

110 any [enpisay
alin onizo7

ER
—

10,0
4.2

110 |asalp / sey
alin oysulld

0,4
14
12

0,1
0,1
17,6
10,2

1416
2041

7834

26,4

381,0

0,7
o
s

1,0

5,0

eyjyden
uIzuaq Iulewtid

8,1

s|any Jal ‘suasoiay
*106 “zejw 1 [3jo1194

28

=2
=)

12,9
108,5

6

uads 1030
uizuaq 100

2453
678,0
0

8,7

08 ,
2,3 ) .
/ 13,1 ,
Cems wes w1 | oa
29,1
11221
35,5

R
5,4






Xl

PRILOZ| B ANNEXES






ENERGY MMXH
X111l ANNEXES

12.1. Ogrjevne vrijednosti i pretvorbeni 12.1 Net Calorific Values and Conversion
faktori Factors

Tablica | Table 12.1.1. Ogrjevne vrijednosti | Net calorific values

ky 58007000 24282931  0580-0700  0.829-1,000
kg 7000 2931 0700 1,000
ky 40004600 16751926  0400-0460  0,571-0,657
kg 23003000 9631256  0230-0300  0,329-0,429
kg 63007000 26382931 06300700  000-1,000
dme 2150 9,00 0,215 0,307
kg 8 837 36,90 0,884 1262
kg 6370 26,67 0,637 0,910
me 4,060 17,00 0,406 0,580
m 42994777 1820 04300478  0,614-0,682
m 8120-8570 343588 0,812-0857  1,160-1224
kg 10127 42,40 1,013 1,447
kg 11200 46,89 1,120 1,600
kg 10650 4459 1,065 1521
kg 10650 4459 1,065 1521
kg 10500 43.96 1,050 1500
kg 10500 43,96 1,050 1,500

Ekstralako loZivo ulje Light Heating Oil kg 10 200 42,71 1,020 1,457
kg 10200 271 1,020 1457
kg 9600 4019 0,960 1371
kg 80009600 33494019  0,800-0060  1,143-1371
kg 11600 1857 1160 1657
ENE T - 11300 4731 1130 1614
me 4278 1791 0428 0,611
m 6 630 27,76 0,663 0,947
KWh 860 3,60 0,086 0,123
lzvor | Source: EIHP

LGE1I 1 000 kalorija 1 000 Calories
/'] 1000 000 Joula 1 000 000 Joules
LOELNUOL I 1 kg ekvivalentne nafte 1 kg of oil equivalent

TR CO I1 kg ekvivalentnog ugljena 1 kg of coal equivalent
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Tablica | Table 12.1.2. Pretvorbeni faktori | Conversion factors

4,1868 1,163x103 1x10 1,4286 <10

0,2388 1 2,7778x10* 2,3885x10° 3,4121x10°

859,845 3600 1 85,9845x103 0,1228
10000 41868 11,63 1 1,4286
7000 29307,6 8,141 0,7 1

Predmetci Prefixes

kilo 108
mega 106
giga 10°
tera 10"
peta 10
eksa 1078
12.2.Skracenice i akronimi 12.2. Abbreviations and Acronyms
BDP Bruto domaci proizvod HSUP Hrvatska stru¢na udruga za plin
GDP Gross Domestic Products CGA Croatian Gas Association
BDV Bruto dodana vrijednost A Medunarodna energetska agencija
GDV Gross Added Value International Energy Agency
Konvencija o dalekoseznom prekograni¢nom Med d iia rad
CLRTAP  oneciScenju zraka | Convention on Long- ILO ¢ ungro naagencija ra _a ,
Range Transboundary Air Pollution International Labour Organisation
Drzavni hidrometeorolo$ki zavod MMF Medunarodni monetarni fond
DHMZ . . . ,
Meteorological and Hydrological Service IMF International Monetary Fund
DZS Drzavni zavod za statistiku NMVOC Ne metanski hlapivi organski spojevi
CBS Croatian Bureau of Statistics Non methane volatile organic compounds
i Energetski institut Hrvoje Pozar Organ@zagija za ekonomsku suradnju i. razvoj
Energy Institute Hrvoje Pozar OECD Organisation for Economic Co-operation and
Development
FINA Financijska agencija PKM Paritet kupovne moci
Croatian Financial Agency PPP Purchasing power parity
HERA Hrvatska energetska regulatorna agencija Okvina konvencija ujedinjenih naroda o

UNFCCC  promijeni klime | United Nations Framework

CERA Croatian Energy Regulatory Agency Convention on Climate Change

HNB Hrvatska narodna banka usD Americki dolar
CNB Croatian National Bank Us$ US dollar

kn Hrvatska kuna

HRK Croatian kuna
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12.3. Skraéenice naziva zemalja

Skracenice zemalja prema ISO 3166-1-alpha-2 code ele-
ments i odgovarajuca imena na hrvatskom i engleskom jeziku
(ISO 3166-1) koje su koriStene u publikaciji:

AL Albanija | Albania

AT Austrija | Austria

BA  Bosna i Hercegovina | Bosnia and Herzegovina
BE  Belgija | Belgium

BG  Bugarska | Bulgaria

BY  Bjelarus | Belarus

CH  Svicarska | Switzerland

DE  Njemacka | Germany

DK Danska | Denmark

CZ  Ceska Republika | Czech Republic

EE  Estonija | Estonia

ES  Spanjolska | Spain

Fl Finska | Finland

FR  Francuska | France

GR  Grcka | Greece

GB  Ujedinjeno Kraljevstvo | United Kingdom
HR  Hrvatska | Croatia

HU  Madarska | Hungary

IE Irska | Ireland

IS Island | Iceland

X111l ANNEXES

12.3 Official short country names

Below are showed official short country names in Croatian
and English (ISO 3166-1) and the corresponding ISO 3166-
1-alpha-2 code elements used in the publication:

T ltalija | ltaly

JP Japan | Japan

LT Litva | Lithuania

LU Luksemburg | Luxembourg

LV Latvija | Latvia

MD  Moldavija | Moldova, Republic of
MK Makedonija | FYR Macedonia

NL  Nizozemska | The Netherlands
NO  Norveska | Norway

PL  Poljska | Poland

PT  Portugal | Portugal

RO Rumunjska | Romania

RU  Ruska Federacija | Russian Federation
Sl Slovenija | Slovenia

RS  Srbija | Serbia

SE  Svedska | Sweden

SK Slovacka | Slovakia

TR Turska | Turkey

UA Ukrajina | Ukraine

US  Sjedinjene Americke DrZzave | United States
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