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Consumption

As in 2012

Consumption 12631 GWh Production 198120 GWh
Production 14544 GWh Installed Capacity 53780 MW
i kWh/capita 3316 kWh
st}id i(tI:paCIty631?53kl\V/\ll\:‘V Consumption 53930 GWh
P Production 59042 GWh
Installed Capacity 21900 MW
kWh/capita 2838,4 KWh
. Ny
Consumption 35000 GWh ]
Production 34509 GWh .
Installed Capacity 7142 MW
kWh/capita 4915 kWh
\ A
. ™
Consumption 8488 GWh
Production 5925 GWh
Installed Capacity 1940 MW
kWh/capita 4112 kWh
Consumption 307219 GWh \, v
Production . 263353 GWh g ~ N E
Installed _Capaaty 134634 MW Consumption 50588 GWh |
kWh/capita 5168 kWh Production 50997 GWh | m——
Installed Capacity 17875 MW
kWh/capita 4677,5 kWh
\ A
Consumption 16600 GWh
Production 8600 GWh Consumption 11853 GWh Consumption 3942 GWh
Installed Capacity 4401 MW Production 12235 GWh Production 2713 GWh
kWh/capita 3875 kWh Installed Capacity 3800 MW Installed Capacity 867 MW
kWh/capita 3087 kWh kWh/capita 6358 kWh
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'.'4/‘" HUNGARY ROMANIA SERBIA UKRAINE
.“"‘l‘ CIm Consumption  27.378 GWh Consumption  53.400 GWh  Consumption  34.530 GWh  Consumption  78.000 GWh MONTENEGRO
§ 49

Production 49.000 GWh  Production 56.600 GWh  Production 36.670 GWh  Production 104.818 GWh Consumption  2.690 GWh
SEERC Installed Capacity 12,4 GW Installed Capacity 18,51 GW Installed Capacity 8,02 GW alled Capacity 58,2 GW Production ] 4.050 GWh
SLOVAKIA kWh/capita -kWh kWh/capita 2.720 kWh kWh/capita 5.210 kW J capita -kWh Installed Capacity 1,07 GW

Consumption 26.519 GWh kWh/capita 4.250 kWh

Production 26.519 GW [ ]

Installed Capacity 8 GW I
kWh/capita 4.400 kWh

KOSOVO
Consumption  6.690 GWh

e Production 5.860 GWh
Installed Capacity 1,21 GW

kWh/capita 4.180 kWh

CZECH REPUBLIC
Consumption  58.884 GWh
Production 77.246 GWh
Installed Capacity 22,5 GW
kWh/capita 6.450 kWh

NORTH MACEDONIA
Consumption 6.740 GWh
Production 6.550 GWh
Installed Capacity 2,63 GW

AUSTRIA 3.700 kWh

Consumption  66.000 GWh

Production 70.823 GWh

Installed Capacity 28 GW

kWh/capita 7.560 kWh

SLOVENIA

Consumption 12.690 GWh

Production 14.190 GWh _ + g

Installed Capacity 4,62 GW + r

kWh/capita 6.550 kWh

GEORGIA

Consumption 13.700 GWh
Production 14.250 GWh

ITALY
Consumption 305.600 GWh I I
Production 264.700 GWh
Installed Capacity 130,14 GW
kWh/capita 5.320 kWh

CROATIA T \

. 4 ISRAEL
Consumption 16.500 GWh & b‘_. Consumption 76.586 GWh C-*

Production 14.260 GWh

Installed Capacity 4,59 GW
kWh/capita 3.700 kWh

. u Production 77.400 GWh TURKEY
st}zdpii:paaty:g%iah m u E Installed Capacity 23,9 GW Consumption 289.370 GWh
’ BOSNIA AND HERZEGOVINA SREECE kWh/capita -kwh Production 331.150 GWh
. I Installed Capacity 110,91 GW
Consumption  11.630 GWh Consumption  49.500 GWh AEL KWh/capita 3.390 kWh
. Production 15.820 GWh Production 46.790 GWh ﬁ \ :
As in 2023 Installed Capacity 4,77 GW Installed Capacity 22,34 GW I—
kWh/capita 3.230 kWh kWh/capita 4.720 kWh




Climate change and energy transition

The Earth planet's temperature is continuously
growing up (global warming), causing an increase
in extreme weather events such as hurricanes,
floods and fires. To stop this process, in November
2021 at COP26 in Glasgow, an international
agreement confirmed the target of limiting this
global warming to achieve carbon neutrality by
2050, including the intermediate target of an at
least 55% net reduction in greenhouse gas
emissions by 2030. Furthermore, it has been
established thresholds of at least 32% of renewable Climate neutral.
energy and 32,5% for improvement in energy ! ;
efficiency.
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Reiceived 2024 Questionnaire Results

NC Status
1. Austria ]
2. Bosnia and Herzegovina X
3. Croatia X
4. Czech R. /Slovakia n
5. Georgia X
6. Greece X
7. Hungary ]
8. Israel X
9. Italy
10. Kosovo 4
11. North Macedonia X
12. Montenegro X
13. Romania X
14. Serbia X
15. Slovenia X
16. Turkey
17. Ukraine ]
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SEERC with Numbers @}2} cigre

Population (280 Million)

Tiirkiye
(Population Including Israel)

North
Macedonia Czech Republic Slovakia
. 1% a% 2%
3%
Kosovo
1% Italy
Hungary 229
4%
Ukraine Montenegro
15% 0,23%
Slovenia
1%
Romania
7%

Croatia Georgia Turkey
2% 19 29%
Bosnia and

Herzegovina
1%
(P cigre
SEERC http://cigre-seerc.org/about-seerc/whatisseerc
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Climate change and energy transition

2030 climate and energy framework - existing ambition
Key targets for 2030:
* At least 40% cuts in greenhouse gas emissions (from 1990 levels)

* At least 32% share for renewable enerqgy

* At least 32.5% improvement in energy efficiency

* The 40% greenhouse gas target is implemented by the EU Emissions Trading System

the Effort Sharing Regulation with Member States' emissions reduction targets and the Land use, land use change

and forestry Requlation

In this way, all sectors will contribute to the achievement of the 40% target by both reducing emissions and
increasing removals.
All three pieces of climate legislation will now be updated with a view to implement the proposed at least 55% net

greenhouse gas emissions reduction target.
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https://ec.europa.eu/energy/topics/energy-efficiency_en
https://ec.europa.eu/energy/topics/energy-efficiency_en
https://ec.europa.eu/clima/eu-action/eu-emissions-trading-system-eu-ets_en
https://ec.europa.eu/clima/eu-action/eu-emissions-trading-system-eu-ets_en
https://ec.europa.eu/clima/eu-action/eu-emissions-trading-system-eu-ets_en
https://ec.europa.eu/clima/eu-action/effort-sharing-member-states-emission-targets_en
https://ec.europa.eu/clima/eu-action/effort-sharing-member-states-emission-targets_en
https://ec.europa.eu/clima/eu-action/effort-sharing-member-states-emission-targets_en
https://ec.europa.eu/clima/eu-action/forests-and-agriculture/land-use-and-forestry-regulation-2021-2030_en
https://ec.europa.eu/clima/eu-action/forests-and-agriculture/land-use-and-forestry-regulation-2021-2030_en
https://ec.europa.eu/clima/eu-action/forests-and-agriculture/land-use-and-forestry-regulation-2021-2030_en
https://ec.europa.eu/clima/eu-action/forests-and-agriculture/land-use-and-forestry-regulation-2021-2030_en
https://ec.europa.eu/clima/eu-action/forests-and-agriculture/land-use-and-forestry-regulation-2021-2030_en
https://ec.europa.eu/clima/eu-action/forests-and-agriculture/land-use-and-forestry-regulation-2021-2030_en
https://ec.europa.eu/clima/eu-action/forests-and-agriculture/land-use-and-forestry-regulation-2021-2030_en

General Outlook — Population 1950 to 2026
(WB data)

Population, 1950 to 2026
Future projections are based on the UN's medium scenario”.
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Data source: UN, World Population Prospects (2024) OurWorldinData.org/population-growth | CC BY
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Population in 2026

Population., 2026 Sivord

Future projections are based on the UN's medium scenario’.

Projected data

Turkey YAAASAASSLSATSLASSSSSASLL LSS SA LA LSS SIS LS SLASSASSASAASSSSAIIL, 87 .93 rillion
taly YAAAASLASSL IS SIS SIS SIS S SAA SIS SSASASSAIIA, 5553 illion
Ukraine i rrrrraads 39.54 million
Romania YA AAAAAHE 18.80 million
Czechia JHFF##E 10.53 million
Greece WHIAIAHH, 9.897 million
Israe| PHAPAID 9648 million
Hungary i 9.586 million
Austria PFFFFHE 9.107 million
Serbia JHFAE 6.642 million
Slovakia J### 5.451 million
Croatia J@# 3.822 million
Georgia J#@#@ 3.805 million
Bosnia and Herz. J# 3.114 million
Slovenia #§ 2.115 million
North Macedonia # 1.804 million
Kosovo # 1.667 million
Montenegro § 626,200

Data source: UN, World Population Prospects (2024) OurWorldinData.org/population-growth | CC BY
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Electricity generation Our World

Total electricity generated in each country or region, measured in terawatt-hours®.

350 TWh — Turkey
300 TWh
Italy
250 TWh
Ukraine
200 TWh Israel
Czechia
Austria
150 TWh — Greece
Romania
Hungary
100 TWh serbia
— Slovakia
Slovenia
Croatia
50 TWh ~~ Bosnia and Herz.
| Georgia
North Macedonia
0 TWh, : : [ : . . . ;—| Kosovo
1985 1990 1995 2000 2005 2010 2015 2020 2025 - Montenegro
Data source: Ember (2026); Energy Institute - Statistical Review of World Energy (2025) OurWorldinData.org/energy | CC BY

2025 QUESTIONNAIRE RESULTS




Electricity generation, 2025 R

Total electricity generated in each country or region, measured in terawatt-hours’.

0 TWh 200 TWh 1,000 TWh 5,000 TWh
No data 100 TWh 500 TWh 2,000 TWh |

Data source: Ember (2026); Energy Institute - Statistical Review of World Energy (2025) OurWorldinData.org/energy | CC BY
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Per capita electricity generation O Daa

Annual average electricity generation per person, measured in kilowatt-hours®.

10,000 kWh

— |srael
8,000 kWh Austria
Czechia
Slovenia
Greece
Serbia
6,000 kWh Slovakia
Bosnia and Herz.
I Italy
 Hungary
I Turkey
| Montenegro
| Croatia
- North Macedonia
Georgia
Kosovo
Ukraine

Romania

4,000 kWh

2,000 kWh

0 kWh |

I I I I I I | I
1985 1990 1995 2000 2005 2010 2015 2020 2025

Data source: Ember (2026); Energy Institute - Statistical Review of World Energy (2025); Population based on various sources (2024)
OurWorldinData.org/energy | CC BY
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Electricity demand, 1990 to 2025

Electricity demand is measured in terawatt-hours?, as total electricity generation, adjusted for electricity imports
and exports.

350 TWh — Turkey
Italy
300 TWh
250 TWh
Ukraine
200 TWh Austria
/ Israel
Czechia
150 TWh Greece
Romania
Hungary
"I Serbia
100 TWh Slovakia
g Croatia
— —_— ""--.___'______ .
- / _. Georgia
50 TWh = |- Bosnia and Herz.
——— — — -~ Slovenia
—— _————————=—— North Macedonia
0TWh; 1 —_——— ————— > . | Kosovo
1990 1995 2000 2005 2010 2015 2020 2025 - Montenegro
Data source: Ember (2026) OurWorldinData.org/energy | CC BY
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Lifecycle carbon intensity of electricity, 1990 to 2025 CnData

Measured in grams of carbon dioxide-equivalents® emitted per kilowatt-hour? of electricity generated. Emissions
are estimated on a lifecycle basis, including upstream, supply chain and manufacturing stages, and cover all
greenhouse gases.

1,000 g
Kosovo
800¢g _

Serbia

Bosnia and Herz.
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600 g

400 g

" Ukraine
r Slovenia
Hungary

|- Croatia
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Og: . : : : : : . Austria
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200 g

Data source: Ember (2026) OurWorldinData.org/energy | CC BY
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Electricity generation from renewables

Measured in terawatt-hours®. Renewable sources include solar, wind, hydropower, bioenergy, geothermal, wave,

and tidal.
160 TWh
Turkey
140 TWh
— ltaly
120 TWh
100 TWh Austria
Greece
Romania
80 TWh Ukraine
Hungary
40 Twh Israel
Czechia
Croatia
Georgia
40 TWh
Serbia
Bosnia and Herz.
20 TWh 1 Slovenia
A | Slovakia
— ' < ~ =~ | North Macedonia
_ B e —— —t—
0TWHh = : = = — —_— —_— Montenegro
1965 1970 1980 1990 2000 2010 2020 2025 Kosovo
Data source: Ember (2026); Energy Institute - Statistical Review of World Energy (2025) OurWorldinData.org/energy | CC BY
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Per capita electricity generation, 2025

Annual average electricity generation per person, measured in kilowatt-hours”.

8,627 kWh
8,034 kWh

Israel

Austria
Czechia 7,116 kWh
Slovenia 7,010 kWh
Greece 5,863 kWh
Serbia 5,475 kWh
Slovakia 5,315 kWh
Bosnia and Herz. 4,599 kWh
Italy 4,475 kWh
Hungary 4,178 kWh
Turkey 4,036 kWh
Montenegro 3,888 kWh
Croatia 3,820 kWh
North Macedonia 3,760 kWh
Georgia 3,546 kWh
Kosovo 3,196 kWh
Romania 2,634 kWh

Data source: Ember (2026); Energy Institute - Statistical Review of World Energy (2025); Population based on various sources (2024)

OurWorldinData.org/energy | CC BY
I ____________________________________________________________________________________________________________ I

2025 QUESTIONNAIRE RESULTS




Total Energy Consumption of the last three years
(TWh)

350,00
300,00
250,00
200,00
150,00

100,00

50,00 II
[ ] | ] ] [ ] | II == —_— == [ ] | II

> Ne \s ey < < ©) O g \e N\gl X 5\<</
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® &
v N
N
2
N2

m Total Consumption of 2023 [TWh] m Total Consumption of 2022 [TWh]
Total Consumption of 2021 [TWh]
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SEERC

Energy Outlook - Seasonal Peak load in 2023 (MW)

Reference year 2023

Seasonal Peak load in 2023 (MW)

70.000,00
B Seasonal Peak load in Summer 2023 (MW) BESeasonal Peak load in Winter 2023 (MW)
60.000,00
50.000,00
40.000,00
30.000,00

20.000,00

10.000,00

% \s ¥ ® S < o o g \s \a &
» N N S <& S K\ &8 N\ N\ N\ N K\
& O S © & & L R
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SEERC

Annual Electricity import and export (TWh)

Reference year 2023
60,00
50,00
40,00
30,00
20,00
10,00
" o o ¥ > " o o \a g s v &
¥ oQ‘O\ o‘;\\ o\e ng{(/ ng"o O%OA Q,OQ‘ ooé\ A‘Oe\ @‘?@ @Qg} <2~"‘§
& & ng/o N S & é&e o ?gjo SRS PN
&4 FoR
&
N &
\y <
é\‘?
O%
£
3.2.1 Annual Electricity Import [TWh] 3.2.1 Annual electricity export [TWh]
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Percentage of electricity production by state-
owned and by private companies

10%

Reference year 2023
100%
94%  94%
90%
90% 86% 87%
82%
m ITALY 80% 75%
m GEORGIA
70% 0
m CROATIA ° 66% 64% Il o0,
= BOSNIA AND HERZEGOVINA
60%
m ISRAEL
= GREECE 0%,
m KOSOVO
m MONTENEGRO 40% . 36% 37%
= NORTH MACEDONIA 34%
0,
m SLOVENIA 30% —
m ROMANIA
m SERBIA 20% 18% .
13% 14%
= TURKIYE 10%
6% 6%
0% [ 0% M 0% 0% [ 0% [ 0% I

0%

Percentage of electricity production by state-owned companies

[%]

Percentage of electricity production by prlvate companies [%]
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Thermal generation (MW)

Reference year 2023

60.000,00

50.000,00

40.000,00

30.000,00

20.000,00

10.000,00

m |[TALY
m GREECE
= ROMANIA

—
Nuclear generation[MW]
m GEORGIA
m KOSOVO
m SERBIA

Thermal Generation

Fossil generation[MW]
m CROATIA

® MONTENEGRO
m TURKIYE

other generation [MW]

® BOSNIA AND HERZEGOVINA ® ISRAEL

® NORTH MACEDONIA

m SLOVENIA
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Hydro generation (MW)

Reference year 2023
Hydro Generation
25.000,00
20.000,00
15.000,00
10.000,00
5.000,00
Hydro (dam) MW Hydro (pump storage) MW Hydro (run of river) MW Other MW
ITALY GEORGIA CROATIA BOSNIA AND HERZEGOVINA = |SRAEL
® GREECE ® KOSOVO ® MONTENEGRO ® NORTH MACEDONIA m SLOVENIA
= ROMANIA m SERBIA m TURKIYE
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Renewables

Reference year 2023
Renewables
35.000,00
30.000,00
25.000,00
20.000,00
15.000,00
10.000,00
5.000,00
._I_ I- _I_ I- — -II I - _I I —
Wind Production [MW] of which on-shore MW Solar Production [MW] Geothermal [MW] Biomass MW Other RES [MW]

m [TALY ® GEORGIA m CROATIA ® BOSNIA AND HERZEGOVINA  m |SRAEL

m GREECE m KOSOVO ® MONTENEGRO ® NORTH MACEDONIA m SLOVENIA

= ROMANIA m SERBIA ® TURKIYE
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SEERC

Storage

Reference year 2023

Storage
700,00

600,00

500,00

400,00

300,00

200,00

100,00

0,00
Hydro (as above) [MW] Electro-chemical [MW] Hydrogen [MW] Others: Stand-Alone Storage [MW]

®m ITALY = CROATIA = BOSNIA AND HERZEGOVINA = GREECE = KOSOVO = NORTH MACEDONIA SLOVENIA ROMANIA SERBIA
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Transmission Network (30-750 kV)

Overhead lines lenght for all AC transmission voltage levels [km]

Overhead lines lenght for all AC transmission voltage levels [km]

80.000
70.000
60.000

50.000

(km)

40.000
30.000
20.000
10.000

= BOSNIA AND HERZEGOVINA

® GEORGIA m CROATIA
= KOSOVO = MONTENEGRO
SERBIA

m |TALY
= ISRAEL = GREECE
= NORTH MACEDONIA u SLOVENIA = ROMANIA



Transmission Network (30-750 kV) o

Overhead lines lenght for all DC transmission voltage levels [km]

120
100
80
g 60
40
20
0
= ITALY = = CROATIA
= BOSNIA AND HERZEGOVINA = ISRAEL = GREECE
= KOSOVO = MONTENEGRO TH MACEDONIA
SLOVENIA = ROMANIA SERBIA
TURKIYE = ITALY = GEORGIA
= CROATIA = BOSNIA AND HERZEGOVINA = ISRAEL
= GREECE = KOSOVO = MONTENEGRO
= NORTH MACEDONIA = SLOVENIA = ROMANIA
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PXTA
x/,}) cigre
SEERC

Distribution Network (0.4 - 30 kV)

Estimated circuit lenght in km for all distribution voltage levels (0.4 - 30kV)

1.400.000
1.200.000
1.000.000
800.000
600.000
g 400.000
200.000
0
m |TALY m CROATIA = BOSNIA AND HERZEGOVINA
= [SRAEL = GREECE OSOVO = MONTENEGRO
= NORTH MACEDONIA SLOVENIA ROMANI SERBIA
TURKIYE m |TALY m GEORGIA
m BOSNIA AND HERZEGOVINA = |ISRAEL m GREECE m KOSOVO
® MONTENEGRO m NORTH MACEDONIA m SLOVENIA = ROMANIA
m SERBIA = TURKIYE m SLOVAKIA = AUSTRIA
® HUNGARY m CZECH REPUBLIC UKRAINE
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Questionnaire

What technical field of electric power engineering do you prefer for a regional CIGR
cooberation?

Bosnia and North

i Ital Georgia Croatia . Israel Greece Kosovo Montenegro . Slovenia Romania Serbia  Turk
Que5tlons Y i Herzegovina € Macedonia ey
Elements of electric power system (Generators/motors, no no no no no no os no es no s no no
Transformers, HV-MV-LV equipment, Materials) Y y Y
Sub-systems (cables, OHLs, Substations,
Protection/automation, HVDC and power electronics, HVAC, os es s no os no no no no os os no os
Power plant performances, DC distribution, DTR systems, ¥ 4 ve y v ¥ 4
SEnsors)
Systems and Interconnection (Development, Operation,
Control, Planning approaches, Tools, Dynamics, Regional os os no os no os os os os no no os os
Trainings, Regional Market design, Regulation of system, ¥ y ¥ 4 4 Y Y y y
Regional Power Exchange, Cooperation)
Security of electricity supply, System adequacy, Stability issues, yes yes no yes no no yes no no no yes yes yes
Power system resilience (Cyber Security, Damage preventing,
T yes yes yes yes no no yes no yes yes yes no yes
System Recovery, Survivability)
Environment, decarbonization and transition of power system yes no no yes yes yes no no yes yes yes no yes
Power system economics and social implications yes no no yes no no no no no no no no yes
Renewables, Smart Grids (strategic views, observability/TSO-
DSO interoperability, ancillary services/flexibility/aggregation, s os . os no < os no os os s os os
Electrical Vehicles issue, power-2-gas, DSM, DR, energy 4 M ve Y ve Y y Y Y M M
efficiency etc.)
Institutional arrangements, legal issues, standardization
no no yes no no no no no no yes no no no
supports
Information and telecommunication technologies in Power
L L no no yes yes no yes no no no no no no no
sector, smart utilities, digitalization of system
Distribution system challenges, Smart Houses, Micro Grids,
L no no no yes no yes no no yes no no yes no
Smart local communities
Technological innovation in power sector no no no yes no no no no no yes yes no no
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Questionnaire

What are the technical areas which you would like to contribute to,

ganara Hv?
. . ] Bosnia and North ) ) .
Questlnns Italy Georgia Croatia . Israel Greece Kosovo Montenegro . Slovenia Romania Serbia Turkey
Herzegovina Macedonia
Al - Power generation and electromechanical
) yes no no no no no no no no no no no no
energy conversion
A2 - Power transformers and reactors no no no no no no yes no yes no no no no
A3- Transmission and distribution equipment no no no no no no no no no no no no no
B1 - Insulated cables yes no na no yes yes no no yes no no no no
B2 - Overhead lines yes no yes no yes no no no yes yes yes no no
B3 - Substations and electrical installations no no no no no no no no no yes yes no no
B4 - DC Systems and power electronics yes no no no no no no no no no no no yes
BS - Protection and Automation no no no no no no no no no no yes no no
C1- Power system development and economics yes yes yes yes no yes yes no yes yes no no yes
C2 - Power system Operation and Control no yes no yes no yes yes no yes no no yes yes
C3 - Power system sustainability and
. yes no yes yes yes no no no no no yes no no
environmental performance
C4 - Power system technical performance yes yes yes no no no no no yes no no no no
C5 - Electricity markets and regulation yes no no no no yes no yes yes no no yes yes
C6 - Active distribution systems and distributed
yes no no no no yes yes no yes no no no no
energy resources
D1 - Materials and emerging test techniques no no no no no no no no no no no no no
D2 - Information systems and telecommunication
no no no no no no no no no no no no no

and cybersecurity
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SAPIENZA

UNIVERSITA DI ROMA

For power system expertise

Thanks for your attention!
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