ENSMOV...

WELCOME TO BUDAPEST

20t March 2024

Péter Istvan Vedres

Hungarian Energy and Public Utility Regulatory Authority

Head of department
Sustainable Development Department



S

ENSMOV..

Who are we?

& 2

Electricity Natural gas District Heating Water utility

energy efficiency K\\ M E KH price regulation

Hungarian Energy and Public
Utility Regulatory Authority

consumers protection energy-statistics

independent regulatory

authority since 2013

sustainable development licensing and supervision




Department of Sustainable Development

KEHOP OPERATIVE REGISTER OF VERIFIED
PROGRAMME

ENERGY SAVINGS

REGISTER OF THE

ENERGY COUNSELLORS

AUDITORS —
AUDIT CHECKS \/ NATIONAL NETWORK OF Z

LIFE-IP PROJECT | "

N
RES
S

ENSMOV..




ENSMOV...

Thank you for your attention!

Hungarian Energy and Public Utility Regulatory Authority

Clean energy, sustainable environment



ENSMOV...

The Hungarian EEOS

Dr.Johanna Hohmann
20th March 2024

Hungarian Energy and Public Utility Regulatory Authority

Clean energy, sustainable environment



Hungary’s energy efficiency targets and legal

framework

Overal goal

Yearly new final
energy reduction

Energy efficiency targets of the EU and Hungary
o 2014 -2020 2021-2030

20%

32,5%

(compared to the 2007 forecast)

1,5%

0,8%

(Base years: average of 2010-12)

]
]
Cummulated final

energy reduction

Yearly new final
energy reduction

167,5PJ 337,3PJ
6,48 (5-7,56) PJ 7 PJ
Total final energy consumption target for 2030 < 785 PJ

(Base years: average of 2016-18)

In 2020 Hungary’s final energy consumption was 754 PJ
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The EU Energy Efficiency Directive
(2012/27/EU)

°* sets the energy efficiency targets
Regulation (EU) 2018/1999 on the

Governance of the Energy Union and

Climate Action

° sets the criteria for the National Energy
and Climate Plans (NECP) and for the
progress report

The National Energy Strategy and the Hungarian

NECP are setting the energy efficiency targets and
the pathway for Hungary
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Implementation of the Hungarian energy efficiency targets ENS M‘O.Vms

Cummulated final energy reduction target (PJ

2014-2020 2021-2030
1675 3365 122/2015 Government Decree
(+169) defines the policy measures
Energy savings obligation and policy measures For the period 2021-2030
400 * There are 31 alternative policy
350 measures

* Hungary has decided to introduce
EEOS, a new policy measure to
reach the energy efficiency targets

300
250
a 200
150

100

Share of the EEOS in reaching
the 2030 targets

50

2014-2020 2021-2030

W alternative policy measures ® EEOS 26%

* According to the Government Decree 122/2015



L
EEOS IN HUNAGARY FROM 2021 ENSMOV..

Under the "polluter pays principle”, companies
h involved in energy supply are required to
achieve the energy savings targets set for them

RANGE OF MEASURES




MANAGING AUTHORITY

3 I 3 3
\\ M E KH Imposition of the obligation*
X

Hungarian Energy and Public

Utility Regulatory Authority
0,35% 0,15% 0,05%

I Notification of
—X— validated measures

1

é Risk-based
inspection

Unit responsible
for EEOS
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OBLIGED PARTIES

Licensed electricity

traders

Licensed universal
electricity providers

Licensed universal
natural gas providers

;
4
O iz
0

Companies selling
transport fuel to final
consumers

FULFILLMENT OF OBLIGATION

Energy audit organization

: Verification
\{
o Energy efficiency measures

Final energy savings for any

List of measures end user
or individual
assessment

* Direct implementation

o
»

* Third party involvement

4 1

1 |
iTradel
1 |

1 4

Bilateral agreements




EEOS results ENSMOV...

Obligation 291 Tl/a 396 Tl/a 1778 T)/a
Submitted energy
savings by 961 T)/a @ 1482 T)/a 3486 Tl/a
obligated parties
sl

/
Nr. of 873 1100 % 2269

implemented
projects

Overperformed by Overperformed by Overperformed by
330% 361% 196%

Stock exchange on https://ceegex.hu/en/ekr/about-the-ekr-market @
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STRUCTURAL REFORM
I SUPPORT SERVICE I
(SRSS)
Iﬂom 2020 DG REFORM) |

=W\
QMEK

Hungarian Energy and Public
Utity Reguiatory Authority |
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I KEOP ENERGY EFFICIENCY POTENTIAL
I ASSESSMENT IN SME SECTOR (2016) I

I REPRESENTATIVE SAMPLE
| (~720.000 SMEs were examined)

—

& MEDIUM ENTERPIRISE




STRUCTURAL REFORM
I SUPPORT SERVICE
(SRSS)

(FROM 2020 DG REFORM) g

KEOP ENERGY EFFICIENCY POTENTIAL
ASSESSMENT IN SME SECTOR (2016)

<= ) REPRESENTATIVE SAMPLE
W4(~120.000 SMEs were examined)

v

ENSMOV..

SOURCES

| "ENERGY MANAGER"




STRUCTURAL REFORM
I SUPPORT SERVICE
(SRSS)

(FROM 2020 DG REFORM) g

r I | I | 1
I "ENERGY MANAGER""

POLICY MEASURE

KEOP ENERGY EFFICIENCY POTENTIAL
ASSESSMENT IN SME SECTOR (2016)
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SOURCES

STATISTICAL DATA
&
ESTIMATIONS
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I "ENERGY MANAGER"™

STRUCTURAL REFORM
I SUPPORT SERVICE I

-I (SRSS)

POLICY MEASURE

=W
EMEKH

(FROM 2020 DG REFORM)

STATISTICALDATA |
& i

I KEOP ENERGY EFFICIENCY POTENTIAL

ASSESSMENT IN SME SECTOR (2016)

REPRESENTATIVE SAMPLE
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STRUCTURAL REFORM
I SUPPORT SERVICE I

BUILDING ENERGY PERFORMANCE | (0w 2020 6 rerosan

Lifeti . . ~25.4 EUR/GJ
ifetime investment unit cost
(thousand HUF / G)J) INSULATION + DOOR & WINDOW (D&W) REPLACEMENT \
10 ) 10
9 -
Family houses
8 1 R . (PISE; brick - before 1944 and after 1980)
Small condominiums 7 B c 19451989
7 A (1945-1989) Large panel . = _1 945.1989
- Large A Family houses condominiums 1 6 - : 1045 -1 959
condominiums (1945-1979) wan (1989 \ -
—— I f_1960-1979
5
I c_castconcrete
4 I c_-1979 panel
________________________________ 423 M c_1980-1989 panel
E I f_PISE_without foundation

I 1 1980-1989

M 11944

I t PISE_with foundation
I 1 1980-1989

25% 50% 75% 100% Ml c_-1945
~5.1 EUR/GJ ~7,6 EUR/GJ Energy savings potential (GJ) [ £ 1960-1979
e - I c_-1944
- - Average Lt:ienql h I c_1990-2005
el energy 210 PJ sl eSt“T‘ated 79 PJ investment cost 3,24 million HUF L N - I 7.1990-2005
consumption potential per residence (~8 243 EUR) | S0 ConIOmImiam [ c_1990-2005

I t 1990-2005
S
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Source of building pictures representing the typologies: LIFE-IP North-HU-Trans project
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UILDING ENERGY PERFORMANC (FROM 2030 90 REFORM

_
Monika Bene — Antal Ert! — Aron Horvdth — Gergely Monus — Judit S2ékely /
s - udt st /
i
- GE9EY L Figure 1
a mnrmﬂ““ ” o Errors of the OLS i ining energy ion per square metre
pErt AviE) el categery difference
_ Amtel . i g ot
pstnika B2 gles, &5 “'“ g™ a:d gt ¥ Parcantage of tha data usad for the astimation
. e s " 5
sl as® B3
raph? the an 08 e s
(S of Ee;f’ A € ;n‘,_@‘\an“- “f e & ““'f\:“ spend 0 /
W gt g o e o5 W00 o aiff =
st et gics ¥ o s e e an avel /
regio™® ond (‘;p i “":a‘a expla® 0
e
sed . regio™® 2 st afies m““‘ﬂ 15
o Sren ™ the © qire # 10 Buskt pg,
od 2 oa Jrechno?
o] e o 5 - Sunyp,,
\3 i er SUPP Lo a0 0o 8o 02 05 o N =
adorniid & o 35 O o Bugy s,
ﬁs\an't“e s et “U“m‘e\-'\r 8 -7 6 -5 -4 -3 -2 -4 0 1 2 3 4 5 -
gt ar;:;‘mpad of ?\t ey Diffarerce in esimated caingeey Pt 1agy,
enstE ) 7
ﬂ.‘e“er. refle™E o of 8 ] ard ©] Nto: Fasitive numbers: tha enangy cansumption por square metra predicted by tha Bute . =3
W . The 9"’"“\Mrz\\‘m€ s 4102 gl & worse cafegory than the actual certificote (A, A4+, 44 ond B categaries ane - 91 200
\\EE,\: =3 jons 2 Sounce: CoicHiated Bazed on tha merged dotabase Bt
e e
e ggeﬁ\‘—‘ar“ﬁ o Beyond the general fitting characteristics, it is worth highlighting
T'ven 10 anned . mode 1o 3 a\-_cufa?d of some estimated coefficients. In the building typology used in
& g ando™ ‘k.\amea“}"‘a e (KE"S:‘Y{‘ Renovation Strategy, the period of construction of buildings plays a
23, PR . qur “'ﬂng\'\?_d“‘“";gmac\—\\r\e \ﬁ“ The coefficients for the periods defined in the Microcensus we
gmiemp‘ ‘“‘a“dbaaed\'f‘m‘ Feld Dre\aﬁﬂﬂg\\'\v&t‘“e in our estimation (see Figure 2). The energy consumption per
enerel 9% g 002 o \b\e\ mmoﬁ“’-s modern bulldings can be up to 200 kWh/m?a lower than that o A e I e S0 .
- - oy
gsed @ n captar® ‘L: T\.gf“”de differences are slightly larger for detached houses than for IR o - il ~yy, "
i ‘_c“s o O anie Renovated dwelling units show a 50-100 kwh/m'a lower g - "Im‘:',wg“‘ “ovagay =
'\nt?—'f‘ n22 . __\H'\‘“ a\-\e cosits compared to non-rencvated units. This estimated impact is By Batygy T ‘"”'w;,’,’:’ﬂv&uumw
gectid , e 1000 m,“-nget--‘ T\—\e‘”\’\ is older and more outdated, and statistically almost negligi b 920, klw’u’mr;‘k’ P07 Sauare
1\\33‘9’“ . .\«\u\'ﬂ_de";“dwsxse‘?'ﬁe@ne& the bullding |s pest-2000. For condominiums bullt after 200 3
\\\'n\LO““ n tai‘—“mit\mat\ﬂ“ of o significant due to the low number of units.
o '3 ey
125‘2?! 3 pased @ c::“:a{ e B
FGW® ~ g et
f B
qerond
136 | Study
= study
1

ENSMOV."



Lifetime investment unit cost
(thousand HUF / GJ)

SAW\Y
Wi

(92}

5,
5,0

5 - ~1.3 EUR/GJ

~2.6 EUR/GJ

~66.7 EUR/GJ

4,3

Total estimated

potential

S

I
25%

13 PJ

ENSMOV..

1
50%
Energy savings potential (GJ)

I KEOP ENERGY EFFICIENCY POTENTIAL

ASSESSMENT IN SME SECTOR (2016)

S REPRESENTATIVE SAMPLE
= w4 (~120.000 SMEs were examined)

Processing industry - Lighting
Processing industry - Insulation
Other services - Lighting

Commerce - Lighting

Other industry - Insulation

Processing industry - D&W replacement
Other services - Insulation

Processing ind. - Heating sys. modern.
Commerce - Insulation

Processing ind. - DHW sys. modernization
Other industry - Lighting

Other services - DHW sys. modernization
Other services - Utilization of RES

Other services - D&W replacement
Other industry - Heating sys. modern.
Processing industry - Utilization of RES
Other industry - D&W replacement
Commerce - D&W replacement
Commerce - Heating sys. Modern.

Other industry - Heating sys. modern.
Other industry - DHW sys. Modern.
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"ENERGY MANAGER""

POLICY MEASURE

Median investment cost over lifetime
(thousand HUF / GJ)

M Industrial Processes - Gas

66 7 R 5. W Industrial Processes - Compressed air
1 "_’ ~2.6 EUR/GJ — M Building Services - Heating Sys.& DHW
Il Electrical systems - Building Surv. & Lighting
R2 M Industrial Processes - Production
10 A

I Building Services - Ventilation

I Building Structures - Renovation

I Building Services - Cooling

Il Other

I Renewable Energies - Solar

B Transportation - Freight Transport

I Transportation - Passenger Transport

25% 50% 75% 100%

Reported energy savings (GJ)

ENSMOV..



"ENERGY MANAGER""

POLICY MEASURE

5 - 8,5

8 8,0

7 ~11.2 EUR/GJ

6 | ~4.1EUR/GJ \ 5.8
5,0 5,1

51 4,3 4,4 4,5

Median investment cost over lifetime
(thousand HUF / GJ)

0% 25% 50% 75% 100%
Reported energy savings (GJ)

I Coke ovens and oil refineries B Wood and wood products (except furniture manufacture)

I Paper, pulp & printing Bl Electricity and heat production, other - energy sector

I Non-metallic minerals I Others - industry

I Non-ferrous metal raw materials, basic iron and steel Trade and public services

[ | Transport equipment M Fisheries, agriculture and forestry

I Machinery I Pipeline transport, road, rail, domestic water transport, international air transport
I Food, beverages & tobacco Mining and quarrying, extraction of petroleum and natural gas

Il Chemical and petrochemicals I Construction

e
E N S M o VPLUS I Textile and leather industry

L

~21.6
EUR/GJ



T R A N s Po RT STATISTI:(AL DATA

ESTIMATIONS

Average age of the passenger car stock in Hungary
(year, 2002-2023)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

18

16

1

N

1

N

1

Age [year]
I (o)} (o] o

N

o

v

ENSMOV..



STATISTICAL DATA
&
ESTIMATIONS

~1836.1 EUR/GJ
~673.9 EUR/GJ

Investment unit cost
(thousand HUF / GJ)

800 5
600
400
200
D "
Euro & (B) - Euro 5 (D) - Euro & (B) - Eurc 3 (D) - Euro 3 (B) - Euro & (D) - Euro 3-8 (D) Euro 3-8 (B) Euro 5-6 (D) Euro5-6 (B)
to electric to electric to electric to electric to electric to electric
Legend:
D: diesel
B: gasoline
>
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STATISTICALDATA | @t .
& i
ESTIMATIONS

~798.5 EUR/GJ

Investment unit cost
(thousand HUF / GJ)
~556.9 EUR/GJ
314

350 -
300 -
250
200
150
100 -

——— 4 3267

50 A
0

Articulated bus - electric Solo bus - electric

@e
"t

v

E N S M O VPLUS GREEN BUS F.’RUGRAMME
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