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— About us

* Energy Institute Hrvoje Pozar (EIHP) is an institution
owned by the Republic of Croatia, self-financed by
providing services to the public and business sectors.

« Qur activities include:

* Implementing scientific research in the energy field;
» Providing professional support to public authorities;

* Providing advisory services in the domestic and

international markets.
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— Highlights

Projects

Countries

Employees
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— Areas of Activity

Energy
balance and
statistics

Energy and
climate
planning

Energy
production and
markets

Power grid
planning and
development

Renewable energy,
climate and
environ-mental
protection

Energy
regulations and
economics

E-mobility

Energy

efficiency



Mission

EIHP contributes to
Croatian, European, and
global energy transition by
multidisciplinary research,
business consulting and
knowledge transfer.

iIlEIHP

P ]

Vision
EIHP intends to become a
globally recognizable
generator of changes of
the energy sector toward

climate neutrality and a
low-carbon society

Values

EIHP is a reliable partner
with top experts. We
encourage multidisciplinarity,
take care of the environment,
and are committed to gender
equality.
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Contact
Energy Institute Hrvoje Pozar
Savska cesta 163
10000 Zagreb
Croatia
A www.eihp.hr
X4 eihp@eihp.hr
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Introduction

* energy efficiency

« definiton: the use of less energy to perform the same task or produce
the same result

e energy savings

 energy efficiency targets

* how to measure savings and see the results

e results — help in making a decision in energy sector
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Odyssee Mure ODYSSEE-

* Odyssee-Mure project

« European project coordinated by ADEME with the technical support of
Enerdata and Fraunhofer

« fwo complementary internet databases: Odyssee and Mure

* project objective:
« a comprehensive monitoring of energy consumption and efficiency

trends as well as an evaluation of energy efficiency policy measures by
sector for EU countries, Switzerland and Energy Community countries

* provide results in an interactive and attractive way to decision makers
and actors involved in energy efficiency
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éMacrnecnnnmic data and energy balance

[}

1

I

Socioeconomic Data Gross inland consumption | Final energy consumption [{) !

1

Selection of main :

Data control A s Eurostat data $ !

; :

Series : voun |
code : Title ry : Unit 2013 2014 2015 2016 2017 2018 2019 2020

{1. Data

1.1. Socioeconomic data

1
1
Gross domestic product :
1
1
1
1

55.571 50.189
51.516 47.342

pib \GDP in current national currency cro | MEUR 44,329 43.019 45.186 47.2456 49.889 52.689
I

1
pibooc IGDP at constant prices, national currency cro JEURZ201) 44.226 44,073 45,186 46.782 48.380 49,783
1

Exchange rate

1
1
1
I
i
1 +
twchgeuro |Exchange rate: national currency / € (1 for EU euro area after 1999) cro | I/EUR 7,58 7,63 781 7,53 7,46 74z 7,42 7,54
txchgppp 1Exchange rate in ppp: national currency / € cro | Ig/EUR 4,96 4,95 4,89 4,87 4,84 4,88 | 4,88 4,86
! 1 -
: | I
Value added and private consumption : :
: | I
! 1 !
vadagr WA at current prices of agriculture, fishing and forestry cro | MEUR 1.536 1.298 1.344 1.450 1.445 1.558 | 1.594 1.614
! 1 -
vadind WA at current prices of industry (Section B+ C+ D+ E + F) cro | MEUR 0.002 B.089 0.129 0.537 0.852 10.212 | 10.921 10.430
vadter VA at current prices of tertiary sector cro | MEUR 26.444 26.322 27.029 28.250 30.023 31.639 : 33.220 29.959
l : :
! 1 I
vadagrox VA at constant market prices of agriculture, fishing and forestry cro JEUR201| 1.525 1.313 1.344 1.430 1.398 1.484 | 1.511 1.566
! 1 -
vadindxx | VA at constant market prices of industry cro JEUR201  8.809 8.928 9,129 9.648 Q.84 10.006 | 10.579 10.402
vadtersy ;‘..-’A at constant market prices of tertiary sector Ccro _ﬁEUFL2Dl 26.341 26.318 27.029 27.798 28.762 29.583 : 30.411 27.950
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Decomposition

Decomposition graphics

of final consumption for| Decomposition of final consumption Decomposition of final
industry for transport consumption for

Decomposition

of final consumption for| Decomposition of final consumption

SErvVICES for agriculture Primary decomposition

From P 2019

Croatia

I

Decomposition of industry energy demand variation in Croatia between
2000 and 2019 (Mtoe)

Consumption variation -0,2

Activity effect 0.3

Structure effect -0,1

Other effects 0.2

Mtoe

I
1
1
fa
I
I
I
1
I
]
:
1
Technical savings : -0,6
I
1
T
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Decomposition of industry energy demand wvariation in
Croatia between 2000 and 2019 (Mtoe)

—
L

B Consumption vanation m Activity effect m Structure effect

m Technical savings m Other effects
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Energy in Croatia 2021

e energy review

* relations and trends in the Croatian energy
system

« essential economic and financial indicators, air
pollutant emissions, primary energy efficiency
Indicators, ODEX (monitors the long-term
development of energy efficiency in the industry,
transport, and household sectors)

* energy balance

« the most complete statistical accounting of energy
products and their flow in the economy

REPUBLIKA HRVATSKA o REPUBLIC OF CROATIA
ISTARSTVO GOSPODARSTVA .. MINISTRY OF ECONOMY
1 ODRZIVOG RAZVOIJA .” AND SUSTAINABLE DEVELOPMENT

ENERGIUJA
U HRVATSKOJ

ENERGY IN CROATIA

GODISNJI ENERGETSKI PREGLED
ANNUAL ENERGY REPORT

ﬂﬁqﬂ
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Ugljen i koks - Solid fuels
Nafta i naftni derivati- Ol and petroleum products

Uvoz - Imports Saldo
8 079 ktoe skladitta Prirodni plin - Natural gas
Stock

Obnovljivi izvorienergije - Renewabie energles

change

32 ktoe Neobnovljivi otpad - Non-renewable waste

@ ®O00

H
© o =
2 8 Toplinska energija - Heat
= x
§ 9 Elektritna energlja -Electriaty
- Neposredna
potroinja
Final consumption

7 391 ktoe

2841ktoe

Proizvodnja energije
: ) - Transformation output
Primarna proizvodnja 4179 kioe =
Primary production 312 ktoe ~2
3958 ktoe § §
gdd
Energija za transformacije g g v%
Transformation input 2N
4799 ktoe 23
3-. T
:
|
’ Bunker brodova . _
2 =M Marine bunkers Potrosn!a energetike
Gubitci transformacija ' g | O 24 ktoe Cmsump:rogr:hho energy
K zvoz -Exports 3 5 i
Transfcéw’r: ::: fommes 3 3495;203 e | @ Gubitci distribucije 448 ktoe
1 Distribution losses

241 ktoe
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Industrija
Industry
1186 ktoe

Neposredna potroinja Neposredna energetska potroinja
Final consumption Final energy consumption
7 391 ktoe 6 980 ktoe

2 694 ktoe =
1163 ktoe
1419k toe

Industrija

Industry
; 273 ktoe
Neposredna neenergetska potro¥nja Ost;i sektori
Final non-energy consumption Other sectors
412ktoe 139 ktoe

Ugljen| koks - Solld fueis

Opta potrodnja
Other sectors
3 547 ktoe

Nafta i naftni derivati - Oif and petroleum product s
Prirodni plin - Natural gas

Obnovijiviizvori energije - Renewable energles
Neobnovl|ivi otpad - Non-renewable waste
Toplinska energija-Heat

@ 0000

Elektritna energija- Electricity

Ind.2eljea i elika - Fonondsted industry

28 ktoe

,'/' Kemisks industeja. Chemical industly

382 ktoe
Ind. stakla i grad. mat
Glass pottery andbuiding mat. ind.

Ruderstvo - Ore-extr action industry

- © Tktes
N i teketia, kode | odjede - Textie, leatherand ciothing ind.
\\ - 22 kwoe
pita | cigarets . Food, diink and baccoind.
68 ktoe

_ind. papina i grafike . Paper and prirting

81kton

gradnjametalna ind.. Enginearing andot her metd ind

T4 koe
Ostala ind. - Ot ber nd.
ktoe

Zetiszmitki. Rl
36 ktoe

2054 ktoe T T
Domaéizratni. Domesticaviat ion
8 ktoe
Pomorskl | jenl- Dome s¥c navigation
- 48 ktee
Cjevovodni transport- A pelne transport
3 ktoe

Uslni sektor . Sevvices
848 ktoe

s e Kutarstve: Howsehdds

—— 2441k0e

Poljoprivreda i lumarstvo  Agricult wre andfarestry

235 ktoe

Ribastvo. Fishing
'+ 24 ktoe
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Energy Efficiency Indicators

 used to assess the progress in energy efficiency and to
measure energy savings

e specific consumption
e energy intensities

 calculated in total, and for sectors:
e Industry
° transport
* households
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ODEX

* the energy efficiency improvement index

* represents the weighted average of a specific energy
consumption index for selected groups of energy consumers

* consists of two parts: the aggregate index and the technical
iIndex

* the index year — 2000

» determined for individual sectors — industry, transport,
households, as well as for the total economy

« also calculated in the Odyssee base




nnnnnnnnnn
uuuuuuuuuu
llllllllll

Indicators — Energy In Croatia 2021

 GDP — Real growth rates (%), 2010 — 2021
« Main development indicators

 Total primary energy supply

 Electricity consumption

 GDP per capita — PPP

 Total primary energy supply intensity — PPP
« Gross consumption electricity intensity — PPP
 Total primary energy supply per capita

* Primary energy self-supply in Croatia
 Electricity consumption by sector

« Gross electricity consumption per capita



ADEME

AGENCE DE LA
TRANSITION
ECOLOGIOUE

GDP — Real growth rates (%), 2010 — 2021

15,0
10,0

5,0

0,0

-5,0

BDP-Realne stope rasta (%) | GDP-Real growth rate (%)

-10,0
2010. 2011. 2012. 2013. 2014. 2015. 2016. 2017. 2018. 2019. 2020. 2021.
godina | year
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1,05
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0,85

Main development indicators
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N
Ui . %
2016. 2017.
@y GDP e=@==TPES @i TFC == GEC

2018.
=4 NEC

2019.
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2020.
e=iw= GEC/GDP
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: A
—
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Total primary energy supply

PJ
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Electricity consumption

GWh

25000
20000
15000
10000

5000

’A~A

1988. 1990. 1995. 2000. 2005. 2010. 2015. 2021.

e Bruto potrosnja - Gross consumption e N\eto potrosnja (bez gubitaka) - Net consumption == GUbici prijenosa i distribucije - Transmission and Distribution Losses
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GDP per capita — PPP
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350,0
300,0

Total primary energy supply intensity — PPP
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Primary energy self-supply In

%

80

70

60

50

40

30

20

10

Croatia

1988.

1990.

1995.

2000.

2005.

2010.

2015.

50,6

2021.



ADEME

AGENCE DE LA
TRANSITION
ECOLOGIOUE

Electricity consumption by sector

GWh
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@ G Uubici - Losses
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e Fnergetika - Energy Sector

2000.

e |ndustrija - Industry

2005.

e Promet - Transport

2010.

Kuéanstva - Households

2015.

== |Js|uge - Service sector

2018 2019 2020 2021.

e Ostalo - Others
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kWh/stanovniku - kWh/inhabitant

Gross electricity consumption per capita
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Industry

* Final energy consumption in industry by energy form

PJ
100

90
80
70
60
50
40
30
20

10

0
1988. 1990. 1995. 2000. 2005. 2010. 2015. 2021.

H Ugljen i koks - Coal and coke ® Ogrjevno drvo i biomasa - Fuel wood and biomass E Tekuca goriva - Liquid Fuels E Plinovita goriva - Gaseous Fuels L4 Elektri¢na energija - Electricity ® Paraiv. voda - Steam and H. Water
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Industry

* Final energy consumption by the industrial sector

PJ

100

1988.

1990.

H Industrija Zeljeza i Celika - Iron and Steel Industry
H Kemijska industrija - Chemical Industry

H Prehrambena industrija - Food Industry

2000. 2005.

H Industrija obojenih metala - Non-Ferrous Metals Industry
i Industrija gradevnog materijala - Construction Materials Industry

H Ostala industrija - Other Manufacturing Industries

2010.

2015.

H Industrija nemetalnih minerala - Non-Metallic Minerals Industry

H Industrija papira - Pulp and Paper Industry

2021.
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* Energy intensities of manufacturing industry branches, 2000 — 2021

210

160

-
110 : = . — T SE — M
g’. e = _‘g S e D G
'\~ JI; + l o ‘ﬂ:.h_ .

- T ~— . M = ' - "
60 = B Lﬁ
= — e
ﬂ N _
e D —
P — w
10
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
e« preradivacka industrija / manufacturing industry =@=Minning and quarrying (Nace 7-9.9) =@==industrija hrane, pi¢a i duhana/ food, beverage, tobacco
=—8—tekstilna i koZarska industrija/ textiles, clothing, leather drvna industrija/ wood industry =—®—papirna industrija/ paper and printing
=@==kemijska industrija /chemicals =@=industrija nemetalnih minerala/ non metallic minerals =@=industrija primarnih metala/ primary metals
—@-strojogradnja i ind. metal. proizvoda/ machinery & metal products == proizvodnja transportnih sredstava/ transport equipment ostala proizvodnja/ other manufacturing

====proizvodnja gume i plastike/ rubber and plastics == Construction (Nace 41-43)
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* Energy efficiency index ODEX for the industry, 2000 — 2021
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=@ kemijska industrija - chemicals ==@=— |nd. nemet. min - non metallic industrija cementa - cement =@ drvna industrija - wood
=@ prehrambena ind. - food ==@—strojogradnja - machinery & fabricated met. == |nd. transp. sredstava - transport vehicles === tekstilna ind. - textile

== preradivacka ind. - total manuf. em[@m industrija ukupno - total industry —4&— industrija papira - paper
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Transport

* Structure of energy consumption in the transport sector

120
100 //////,/ﬂ””ﬂﬂﬂﬂﬂﬂt/////////////////’/’/////\\\\\\\\\
80

60

PJ

40

20

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

m Cestovni- Road ® Zraéni- Aviation ® Pomorskiirije¢ni - Seawater and coastal ® Zeljeznicki - Rail Javni gradski - Public urban ®m  Ostali - Other
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e Structure of energy consumption in road transport in 2021

= Osobna vozila - Cars

= Mopedi i motocikli - Motorcycles and mopeds
= Autobusi - Buses

= L aka dostavna vozila - Light duty vehicles

TesSka teretna vozila - Heavy duty vehicles
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 Structure of passenger cars by type of fuel

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
m Ostali / Other 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,2% 0,2% 0,4% 0,5% 1,1%
® UNP automobili / LPG cars 3,1% 3,3% 3,5% 3,3% 3,5% 3,0% 3,0% 3,1% 3,1% 3,0% 3,1% 3,0%
m Benzinski automobili / Gasoline cars  61,8% 60,7% 58,7% 57,0% 55,6% 53,6% 51,1% 48,7% 46,0% 42,8% 41,9% 40,5%
m Dizelski automobili / Diesel cars 35,1% 36,0% 37,8% 39,7% 40,8% 43,3% 45,8% 48,1% 50,6% 53,8% 54,4% 55,4%

m Dizelski automobili / Diesel cars m Benzinski automobili / Gasoline cars ® UNP automobili / LPG cars m Ostali / Other
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* Modal structure of tonne and passenger kilometres in 2021

1,41% 2,24%
0,01%

» Cestovni prijevoz - Road transport

= Cestovni prijevoz - Road
transport
= Zeljeznicki prijevoz - Rail
transport .
m Zeljeznicki prijevoz - Rail transport
= Prijevoz na unutarnjim vodenim

putovima - Inland Waterway
transport

= Pomorski i obalni prijevoz -
Seawater and coastal transport

= Cjevovodni transport - Oil

= Zracni prijevoz - Air transport
pipeline transport

Zracni prijevoz - Air transport
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Transport

« ODEX for transport, 2000 — 2021
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Buildings

* Total useful heated area of the buildings

Ukupna plostina korisne povrsine Udio u ukupnom fondu zgrada
Vrsta zgrade / Building type grijanog dijela zgrada / Total useful heated area / Share in total building stock
(m2) (%)
Stambene zgrade [/ Residential buildings 130 482936 76,92
Obiteljske kuce / Single family buildings 84107893 4958
Visestambene zgrade / Multiapartment buildings 46 375043 27,34
Nestambene zgrade / Non-residential buildings 39140 /94 23,08
UKUPNO / TOTAL 169 623730 100
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Buildings

« Share of total consumption in buildings Iin final energy consumption in 2021

B Ukupna potrosnja energije u zgradama - Total energy consumption in
buildings

B Poljoprivreda - Agriculture

M Gradevinarstvo - Construction

M Industrija - Industry

Promet - transport

1,8%
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Unit consumption of households per dwelling with climatic corrections (toe/dw)
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« ODEX for households, 2000 — 2021
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Energy efficiency — Indices and trends — Total
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Energy efficiency index ODEX, 2000 - 2021
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Energy intensity indices, 2000 - 2021
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Energy intensity and structural
macroeconomic effect, 2000 - 2021
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Conclusion

 Importance of:
» collecting data, as well as calculating the ratios
 energy efficiency indicators
« Odyssee Mure project (databases)

* results for decision makers and actors involved in energy
efficiency, and in energy sector as a whole in a strategy making
process
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Thank you!

iEIEIHP

Energy Institute
Hrvoje Pozar

Savska cesta 163
10000 Zagreb
Croatia

Vlatka Kos Grabar Robina
Senior researcher
Department for energy and climate planning

m: +385 99 532 6277
e: vrobina@eihp.hr
w: www.eihp.hr
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