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Pump Hydro Storage
175 €/kWh

AT

(Source: Electricity Energy Storage
Technology Options: A White Paper

Energy Storage

Thermal Storage
1-4 €/kWh
(Source: Danish Technology
Catalogue, 2012)

Primer on Applications, Costs, and
Benefits. Electric Power Research
Institute, 2010)
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0.02 €/kWh
(Source: Dahl KH, Oil tanking

Electricity Themal Gas Liguied Fuel

Copenhagen A/S, 2013: Oil

Natural Gas Underground Storage
0.05 €/kWh
(Source: Current State Of and Issues
Concerning Underground Natural Gas
Storage. Federal Energy Regulatory
Commission, 2004)

Storage Tank. 2013)
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Novel EE Modelling

Energy
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Quantification and operationalization of the potentials
” for energy efficiency in buildings, transport, and

% Overview of project setup and model approach

End-savings
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Figure 2. Make EE more
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countries (EU27+UK)
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by using sEEnergies” improved EE-modelling approach

The project combines sectorial bottom-up
knowledge with hour-by-hour modeling
of the energy systems and spatial analysis
in the EU.

The project includes analysis of non-
energy benefits of the energy efficiency
first principle in the different demand
sectors
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Energy system analysis for each country

+» The EnergyPLAN tool was used to analyse the energy system

performance of each country hour-by-hour over one year

+» Energy system performance was assessed based on

+*Socio-economic cost of the energy system

**Renewable electricity capacity

+»Level of electricity exchange with surrounding countries

+*»*Balancing district heat production and demand

+*Biomass consumption

©® One common point of reference:

= Analysing the EEFP in the entire supply chain in a future situation requires a
consistent approach to future developments. In sEEnergies selected scenarios
from “A Clean Planet for all” are used as a common reference across countries

in Europe and across sectors in the energy sector.

~N
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Novelty of sEEnergies

*» Investigated energy efficiency in each
sector independently in each country

¢ Investigated energy grid costs

+» Combined the energy sector scenarios and
grid costs within an energy system analysis
for each EU27+UK country

+» Afinal energy system configuration for
each country was selected based on a
performance assessment

*» An EU27+UK energy system was created
from each of the selected countries

PWh
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A Clean Planet For All
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Primary and final energy comparison

PWh 18 - Primary energy - Final energy
% Similar final energy as 1.5TECH in 2050 18 1
16 / \
«* 1.5TECH h i i
e 1. as a higher primary energy 14 -
-18%
12 4 -
+» Compared to today there is a smaller 10 4 10
difference between primary energy and .
final energy
6 4
4 4
2 4
O !
2015 SEE 2030 SEE 1.5 KBaseline 2050 1.5TECH /
A Clean Planet For All
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A Clean Planet For All
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— Bioenergy demand and potential in each country
7
TWh
700 -
M see1s 642
600 1 @ Potential
500 -
400 -
300 A
200 -
100 -
5 52 47 45
0 .
AT BE BG CR CY CZ DK EE FI FR DE EL HU IE IT vV LT W MT NL PL PT RO SK SI ES SE UK
«» sEE1.5 is within limit of the reference biomass potential from the JRC ENSPRESO (2019) project
= 3200 TWh biomass feedstock
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—  Annualised costs
- Investment
I Variable
% se @ I Fixed
*»sEE1.5 is more cost effective 2.200 2,146 I l. -8% l
compared to 1.5TECH 2000 4 2025
1.800
** In the heating sector sEE1.5 has 1.600 A
less energy savings and better 1.400 1
synergies due to district heat and 1200 4
use of excess heat ’
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Electricity production

+* No nuclear therefore larger share of
PV and onshore wind

*» Less offshore due to the potentials
shown in each country

+*» Cheaper energy system due to more
onshore wind and PV

T . e e

PWh
_ 7.7 / 7.8 \

4.1
3.0
| —

2015 sEE 2030 SEE 1.5 Qseline 2050 1.5TECH /

M Power Plants/cHP [l Offshore wind
Nuclear I Photovoltaics A Clean Planet For All

Hydro - Other renewable electricity
I onshore wind

13
% 14
—  Energy storage
7
TWh - Pumped hydro
20 - M individual batteries
I EV batteries
/ \ Ml H2 storage
15 4 I Thermal storage
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6
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2015 sEE 2030 SEE 2050 Qseline 2050 1.5TEcy7
A Clean Planet For All
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% Example of additional non energy impacts: )
Aggregated Health Cost per Pollutant and Sector
7
Million€
300.000 + 299'109"”% 777777 gZS.SSO
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200.000 A
150.000 - 154'12?""”'10'45, ,,,,,, 117.613
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52.782 . %5245
50000 1 ER T _. 77777777 26.302 .""""710.171
0 2015 PM2.5 NOx S02 Baseline PM2.5 NOx S02 sEEL.5 PM2.5 NOx SO02
2050
- Power Plants, CHP & Boilers - Households -Transport - Industry
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A Clean Planet For All
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= Heating supply in buildings based on scenario
y Country X
7
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W Annualised costs = DH production
System bioenergy demand System costs
Selected scenario: 60% district
heat and 40% individual heat
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Z 18
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E_  Heating supply
7 Total heat demand by source of heat
4
PWh
o . . e T 3'5 ]
“*Heat demand in existing buildings should 31
be reduced by approximately 40% 3,0 57
2,5 2.4
%+ If 50% of heat is supplied with district
heating significant amount of excess heat 2,0 4 1.9
can be integrated
1,5 1.4
<+ Total excess + low temp heat utilised: 630 1,0 A
TWh or about 1/2 of the total production
0,5
0,0 - | —
2015 sEE 2030 SEE 1.5 Baseline 1.5 TECH
\__ 2050 /
A Clean Planet For All
District heating [l Biomass boilers [l Coal boilers Hydrogen boilers
M Heat pumps [ ] Ngas boilers I oil boilers M Electric heating
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L sEEnergies @2@
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—  Heating supply
Twh
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E  Heat supply in different countries
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— Industry final energy demand - IndustryPLAN
% TWh
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= Transport final energy demand — TransportPLAN ®
Z
TWh
4.500 M Electricity (Train-bus-trucks-ships-aircraft)
M Electricity (BEV + Plug-in-hybrid)
4.000 - CO; e-jetfuel
3.500 3, 360 CO; e-fuel
4 7 Bio e-jetfuel
3.000 - Ml Biogas
2.500 2,334 Ammonia
2,137 ¥ Diesel
2.000 . Jet-fuel fossil N
1.500 - Petrol At o] |
Biodiesel
1.000 - Bioethanol
I Bio e-fuel
500
- - - - I Hydrogen
I Natural gas

2015 SEE 2030

SEE 1.5

\1 .5 TECH Baseline 20&

A Clean Planet For All

22

11



1/9/2025

23
Z 24
/ Ll L] . .o
— Policy analysis: Backcasting to 2030
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52 transition curves in total
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= Primary and final energy consumption EU27
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Energy Efficiency and Renewables

Cverall, EU policies have an explicit focus on energy demands and not enough
emphasis on energy system re-design and conversion. In addition to the
specific recommendations listed above, a systemic approach to sector
integration is suggested in order to avoid suboptimal system design.

The overall energy efficiency targets set by the EU’s REPowerEU Plan for 2030
are in line with the sEEnergies sEE2030 scenario and subsequently the
transition to the sEEnergies sEE1.5 2050 climate neutral system target.

SEE 2030 achieves a 58% cut in CO, emissions from 1990 levels, which is in line
with the heightened ambitions set out by the European Green Deal.

sEEnergies achieves a more efficient system using less biomass and hydrogen
compared to the REPowerEU ambitions and achieves a slightly higher RE share
of 47% in the EU’s gross final consumption, recommending greater levels of
fluctuating renewables for 2030 and 2050.
« 2030 targets: 640 GW of solar PV, 490 GW of onshore wind, and 95 GW
of offshore wind energy.
* 2050 targets: 1170 GW of solar PV, 920 GW of onshore wind, and 250
GW of offshore wind energy.

sEEnergies recommends geothermal and solar targets for 2050 of 0.04
PWh/year geothermal and 0.03 PWh/year solar thermal energy.

sEEnergies @09

Hydrogen

A target of 5 Mt of hydrogen in 2030 is considered sufficient, as set
by Fit for 55.

A target of 50 GW of electrolyser capacity is considered sufficient
for 2030.

Strongly suggest energy efficiency improvements and extensive
electrification over the replacement of one gaseous fuel with
another.

Avoid additional hydrogen production and all new direct and
indirect gas consumption.

Sustainable Bioenergy

Current target on sustainable biomethane production of 35 bcm
by 2030, as set by the REPowerEU plan, is considered appropriate.
Measures should limit the use of biomass to the extent possible,
given long-term concerns related to resource scarcity and land use,
with sEE2030 capping biomass use at 1790 TWh.

Measures should emphasise the development and roll-out of
Power-to-X technologies and electrification, as well as the
replacement of coal in industry with biomass.

27
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| Visualisation: Peta 5
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Atlas (Peta), version 5.2 goa

* Key features: o

= Mapping of localised energy -
system data for the EU27+UK .

= Highly detailed information
down to the 1-hectare level

= |ntegration of building, industry
and transport sectors

= Spatial analytics

https://www.seenergies.eu/peta5/

Energy Efficiency First Summit May 31%, Brussels

sEEnergies @ﬁé

« The Pan-European Thermal i— T
o

]
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. Exploitable results — ®2®
:
“» Highly disaggregated data for e i =

77 the European heat sector

= Physical and economic potentials
of district heating

= |nvestment costs in heat
distribution grids

= Determination of potentials for
each local area

= Available renewable and excess
heat potentials.

Energy Efficiency First Summit May 31%, Brussels

29

Exploitable results SEEnergies @%

Story maps for Learn more about the identi
dissemination '

= Easy to understand,
contextual and appealing
maps that tell the story of
energy efficiency

= Story maps for the sectors
buildings, transport and
industry.

A

fied Energy Efficiency Potentials in our Story Maps

https://s-eenergies-open-data-euf.hub.arcgis.com/
Or through the sEEnergies Website

30

Energy Efficiency First Summit May 31%, Brussels

30
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. New Heat Planning Directive
Energy Performance of * Focus on heating as a part of the energy system and zoning mechanisms for different types of heat
Buildings Directive supply.
* Support the systematic identification of spatial potentials for district heating in the Member
* Better balance between end savings and States to prioritise between district heating and individual heating solutions.
supply is recommended, with more realistic * A heightened ambition for individual heat pumps, from the current Fit-for-55 package of 30
and ambitious targets for end consumption. million units, is recommended to 45 million newly installed individual heat pumps by 2030.
* A reduction in heat demand of 40% for * Support framework for district heating with mandatory demand to have local ownership and
existing residential and service buildings governance models and to use of state-of-the-art technology for EE and DH.
is needed from 2020 to 2050, which is \ Y,
equivalent to 1.3-1.4% absolute heat
reduction per year. s N
* A heightened ambition is suggested for District Heating and Individual Heat Pumps
the RES share in buildings in 2030 of at
least 60%. * A higher ambition to decarbonize the building stock by 2030 is recommended by increasing district
« Rather than having a higher target, the heating from 13% (2019) to 20% and increasing heat pumps share from 5% (2019) to 26%, instead of a
directive should focus on implementation of sole focus on end demand reductions in existing buildings and individual heat pumps.
existing targets and measures. « A financial infrastructure support mechanism for establishment of new district heating systems is
« Stronger ing and k ledge-sharing recommended as well as ensuring that access to low interest rate public loans if ownership is local and
between Member States on best practices. that no profit is taken out of the system.
+ A move away from the focus on NZEB and on- * Mandatory planning procedures and private economic conditions are recommended that favour long-
site renewable energy production toward term investments in EE and DH.
stronger targets on the building envelope is * Demand assessments should be based on socio-economic cost and a subsidy (national or EU) should be
suggested, as the NZEB concept dilutes the based on local valuation (a kind of CBA system).
demands linked to building envelope * The establishment of a democratic infrastructure is also suggested that demands full disclosure of
improvements. financial elements in tariff structure.
J | A

sEEnergies @,
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Transport — Policy Recommendations

sEEnergies

-
Alternative Fuels

Eliminate targets that allow for biofuels, biogas and LNG in transport.

Electrification and Emissions

Measures promoting the acceleration of electrification.
sEEnergies model finding at least 93 million electric
vehicles necessary on the roads by 2030, an increase by
more than 150% than the European Green Deal target of
30 million zero-emission cars.

Only allow the registration of zero-emission vehicles
(cars, vans, motorbikes, mopeds, etc.) by 2030.

Separate targeted policies for all modes of transport are
recommended, including light-duty vehicles and heavy-
duty transport.

* For example, the Sustainable and Smart Mobility
Strategy target on the number of zero-emission
vehicles should cover other forms of transport, in
addition to cars.

Fi ial support for the electrification of
trucks, navigation, and aviation by battery-electric
propulsion systems, e-road systems, and charging
stations.

A heightened ambition is suggested for the RES share in
transport in 2030 of at least 24%.

J

Clear targets to support alternative fuel infrastructure developments, e.g., methanol for trucks
and ammonia and methanol for navigation. sEE 2030 gives the possibility to have blend-in
demands for aviation and navigation of 10% (measured in terms of the energy content), which
is not directly comparable to EU volumetric blend-in demands, nevertheless, sEEnergies targets
are higher than EU targets.

Electrofuels should be prioritized for aviation and navigation.

The focus on CO, emissions of heavy-duty vehicles should be reduced, since this promotes the
use of biofuels and biogas.

Urban Spatial and Infrastructure Development

Targeted policies to promote urban densification and efficient demand growth, whereby
Member States are encouraged to develop local planning mechanisms for limiting continued
urban sprawl and sharing platforms for energy efficiency urban development knowledge and
best practices are established.

A Sustainable Transport Infrastructure Directive is recommended that frames long-term
structural changes in transport, primarily energy efficient infrastructures across Europe,
supporting rail and e-road system developments (not only charging points).

Refocus TEN-E to stop the support of road infrastructure (motorways), and instead support the
development of local public transport infrastructure (e.g., metro, tram) as well as trans-
European high-speed rail.

32
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Industry — Policy Recommendations sEEnergies €%
= %
=

s
~ ( )\
/ N Electrification and Renewables
New directive targeting improved EE in industry « A heightened ambition is suggested for the RES share in industry in
« Shift focus from measures that promote the use of hydrogen, 2030 of at least 50%.
toward measures that support t‘;e electrification of iynduftri(-;s by ° S::tr:;;:ti;if;?;:’:nzfg;d;;t:z t;orsg’gts are also recommended of at
use of large-scale heat pumps and direct electricity use. ; °. ) 2% o o
* Hydrogen and bioenergy should be reserved for hard to abate . E;Jir\:iilﬂsetw::r::gsz[t)ijlrzizglaen:er?tzor; large-scale electrification
. i:;::si:e use of excess heat for district heatin * Electrification of low-temperature processes can be further
) ) e & prioritised as a short-term means of reducing natural gas
¢ Push industrial symbiosis. consumption.
* Phase out low efficiency combustion technologies (Eco-design).
* Promote onsite use of concentrated solar and PV on large roofs, \. J
geothermal heating.
* Measures for flexible demand, operation, and consumption. e )
« Flexible consumption can be incentivised through adjusted Align socio-economic potentials with
fuel and electricity cost structures based on peak load and business economic payback times
connected capacity in addition to a volumetric measure of
energy. « Set targets that ensure high costs on greenhouse gas emissions.
* Set lower boundary targets for levies on combustion (a levy to
~ s promote electricity and halt increased bioenergy use).
33
33
—— 34
= :
— Conclusions about sEE1.5 2050
7 % We developed bottom-up country level analysis with high level resolution on each energy
sector
* The impact of energy efficiency measures at sector and system level show similar results but
deeper understanding of the supply-side is gained through system analysis
%+ Compared with 1.5TECH, the sEE 2050 energy system has better energy and cost efficiency
with similar biomass demands
% We must focus on making the transport sector more energy efficient by urban densification,
investing in better tra nsport infrastructure
+* In transport its most beneficial to implement the highest level of electrification including e-
roads
* In industry its most beneficial to implement highest level of BAT and innovative energy
efficiency measures and electrification
+» Moderate heat demand savings are required in existing buildings reduced by approximately
40% by 2050
+» Large share of district heating is required with waste heat integration and heat pumps
34
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Thank you

Please sign up for our newsletters

Brian Vad Mathiesen, Aalborg University

sEEnergies

Quantification of synergies between
Energy Efficiency First Principle
and renewable energy systems

for 2050 decarbonisation

|

M

What is the challenge?

sEEnergies @2&

According to the European Climate Foundation the Energy Union EEFP can be explained as:

“Efficiency First is the fundamental principle around
which EU’s Energy System should be designed be
designed. It means considering the potential value of
investing in efficiency (including energy savings and
demand response) in all decisions about energy system
development - be that in homes, offices, industry or
mobility. Where efficiency improvements are shown to
be most cost-effective or valuable, taking full account of
their co-benefits, they should be prioritized over any
investment in new power generation, grids or pipelines,
and fuel supplies. In practice, Efficiency First means
giving EE a fair chance in the models and impact
assessments that policy-makers use to make decisions,
strengthening those laws that already target efficiency,
and integrating it into all other Energy Union policies.
That includes funding decisions and infrastructure
planning. Applying this principle will help to correct the
persistent bias towards increasing supply over managing
demand, a bias towards increasing SU%P//_-Y over
managing demand, a bias which has impeded Europe’s
ability to create a least-cost, jobs-rich, low-carbon
energy system.”

sEEnergies

State-of-
the-art

Figure 3. Overall concept of sEEnergies’ novel EE modelling approach

Key questions:

eHow do we prioritise energy efficiency measures today that also have
an effect in the future?

*What are the supply chain effects of energy savings in future energy
systems?

*What does the future look like?

36

36
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—  Modelling platform
% Sector System
Energy
Buildings —_— System
Energy refurbishment & heat modelling Results: 28 countries
SUpply i (EU27+UK)
Transport —
Transport
modes/electrification/fuel mix
Industry —
Efficient
processes/electrification/fuel mix
Spatial
Energy Grids — Anpalysis
Assessing grid costs d TEP em..,..,,.ﬁ, ;‘ucvxgbamu;m..m
m NriTGJU e aFraunhofeI;
37
- . . ° EL]
= Sector scenarios and grid costs considered for
=
each country
7
Example of energy system scenario
Country X Energy supply
out of 28 technologies
|
Electrification+
. Energy system
Industry4scenar|o design incl. grid
costs
Building scenarios
1-24
38
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sEEnergies @g@

i

Energy efficiency in the supply chain

Resources Convarsion

=7
abmnd

In sEEnergies the EEFP is (WP1-WP3):

®,

% end savings

®,

«» conversion efficiency at the end consumer

®,

% in products an d electric vehicles

and further than that (WP4-WP6):
% supply chain effects of end use savings
% efficient energy system designs

N

%+ country based results

-
\ One common point of reference:

Analysing the EEFP in the entire supply chain in a future situation
\ requires a consistent approach to future developments. In

sEEnergies selected scenarios from “A Clean Planet for all” are used
as a common reference across countries in Europe and across
sectors in the energy sector.

sEEnergies

39
[ sEEnergies @®€>
= Why sEEnergi bjecti ¢
= Why sEEnergies - objectives
7 = Clear need not only to define but also to operationalise the ENERGY EFFICIENCY PRINCIPLE both in qualitative
7 and in quantitative terms — sEEnergies pledges to combine and complement existing sector-dedicated
models with temporal and spatial analyses to develop a very analytical decision support tool.
= The bottom-up approach used in the sEEnergies project will have as starting point detailed analyses of EE
matters in each sector. Consequently, besides providing a general overview of the EE potentials from an
energy systems perspective, sEEnergies will also provide advances on the state-of-the-art of the understanding
of EEFP consequences for each sector. This will enable policy makers and other target groups to easily find the
results concerning the sector they are more interested on.
Objective 1 Objective 2 Objective 3 Objective 4
Develop a holistic temporal Assess the energy-related Assess the additional impact of
and spatial assessment of impact of Energy Efficiency First energy efficiency measures in Develop an online GIS
energy efficiency potentials Principle at the sector and different sectors, as well as their visualization platform to make
by utilising energy systems energy system levels to quantify impact on markets, in order to Energy Efficiency First Principle
synergies and in this way energy efficiency and make it support policies, aiming at more concrete in relation to
make the Energy Efficiency comparable with investments on promoting and implementing the energy demand and supply.
First Principle more operational. the supply side. Energy Efficiency First Principle.
sEEnergies 40
40
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— Energy efficiency first principle and sEEnergies
7 EEFP: Systematically consider energy efficiency and other demand-side resources
among the possible options when comparing, planning or deciding investments
In sEEnergies this meant:
1. Detailed assessment of energy efficiency measures at sector level
2. Assessing the impact of the energy efficiency measures on the energy system
(positive and negative)
Sectors ———— > System
41

o L] o
Buildings — Conclusions SEEnergies
? Refurbishment Measures and their Costs and Impact on Future Energy Demand in Buildings
r
»The most cost-efficient measures for building refurbishment considered are simple measures such as CLICK HERE for
improving roof and basement insulation. =
Policy Brief
#With an energy-efficient retrofit of the building envelope, up to 25% of heating energy demand can be
saved in addition to the baseline scenario. Higher savings can be achieved if some moderate add-on costs
are accepted. Such measures might become cost-effective with higher energy prices.
CLICK HERE for
= | » Country specific policies are needed to increase the refurbishment depth for different building categories Reports on Buildings (WP1)
as well as different age classes.
* Deep refurbishment needs to be implemented in the first step to avoid additional costs due to double
work. Buildings which are foreseen for refurbishment need to be refurbished at deeper levels so as to avoid CLICK HERE for
that these buildings need to refurbished in short time afterwards to achieve lower energy demand levels. " gy
Webinar on Buildings
» Momentum for refurbishment can be used to mobilise additional savings which are otherwise
untapped.
»Majority of the extra savings are achieved by implementing more ambitious renovation measures — linked
to specific building age classes.
»The introduction of low investment cost solutions, high-efficiency materials, and/or the promotion of
standardized refurbishment procedures help to reduce architectural, technical, financial, and regulatory
barriers.
»Around 50% of heating is supplied by district heating and around 60% of district heat can be supplied with
excess heat from other processes (e.g. industry) and low temperature heat (e.g. sewage)and individual heat
is supplied mostly with heat pumps.
\ J
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Transport — Conclusions

Comprehensive Energy Efficiency Potentials in Transport and Mobility

sEEnergies @,
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Energy efficiency both in urban development and technology is crucial for decarbonisation of the
European transport sector.

Energy-efficient urban development will reduce the passenger kilometres driven by a car by 16 %
compared to traditional urban development. In order to achieve this, new investments need to be made
predominantly in more efficient modes of transport and that higher transport demands are not induced
in in-efficient modes of transport.

Energy-efficient urban development combined with extensive electrification will reduce the primary
energy demand for the transport sector in Europe by around 50% compared to the baseline in 2050.

Extensive electrification key for efficiency gains and avoiding additional costs. In 2020, 2.7 million
passenger EVs were on the streets of Europe, in 2030 it will be 95 million and finally in 2050: 254 million
EVs.

Well to wheel efficiency: BEV 73% vs ICE 13%.

Electrification of the parts of heavy-duty trucks, short-distance navigation and aviation possible

» Electric Road Systems (ERS) provide good alternative for heavy duty trucks where battery
electrification is limited.

» Electrofuels should be prioriotised for navigation and aviation.

The proposed development does not only reduce the primary energy use, but there is also a number of
non-energy benefits — for instance health benefits by replacing car driving with bicycle riding.

The transport related health costs in Europe will be reduced from 205.5 billion € in 2015 to 54 billion € in
2050.

CLICK HERE for
Policy Brief

CLICK HERE for
Reports on Transport (WP2)

CLICK HERE for
Webinar on Transport

CLICK HERE for

sEEnergies Publication on
Electrification Scenarios

CLICK HERE for
sEEnergies Publication on EE
Urban Spatial Development
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Industry — Conclusions

In-depth Quantification of Industrial Energy Efficiency Potentials
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» Four different pathways to 100% renewable energy in industry presented.
» Extensive scope covering all EU countries and all industry sub-sectors in a bottom-up approach.

» IndustryPLAN enables the identification of synergies between industry and renewable smart
energy systems and facilitates the implementation of the Energy Efficiency First Principle for
industry.

%> Increased energy efficiency uptake and recycling can reduce the industrial energy demand intensity in

the EU by 16% in 2030 and by 36% in 2050.

» By 2050, fully decarbonised scenarios are possible for the European industry sector.

» Most energy and CO, saving measures can be implemented at a negative cost — from a socio-economic
perspective.

» A lacking emphasis on EE improvements and electrification results in extensive biomass consumption if
pursuing 100% renewable energy.

» Hydrogen produced from renewable sources can decarbonise fossil-fuel intensive industries, such as
chemicals and iron and steel. However, the wide adoption of hydrogen-based technologies, combined
with a limited uptake of energy efficiency and electrification, will make the transition costlier and will
induce energy losses.

» EE improvements and the RE transition is pivotal in increasing security of supply and reducing natural
gas dependency.

» Future integrated energy system modelling needs to consider the industry sector in greater detail —
opening the “black box” of the industry sector.

CLICK HERE for
Policy Brief

CLICK HERE for

Reports on Industry (WP3

CLICK HERE for
Webinar on Industry

CLICK HERE for
sEEnergies Publication on

EE Potentials in Industry

CLICK HERE for

sEEnergies Publication on
Industrial Excess Heat for DH

44

44

22



1/9/2025

|

M

Energy Grids — Conclusions

Assessment of the Role and Costs of Energy Grids

sEEnergies &,

Energy efficiency matters, and grid-related results strongly depend on the chosen energy efficiency
scenarios in the European Union.

Regarding the electricity grid, low-voltage distribution networks have to be reinforced to integrate
residential low-carbon technologies such as heat pumps (HP) and photovoltaic systems (PV).
» The increase of HP integration rates always tends to increase the grid reinforcement cost,
whereas this is not the case with PV.
» The grid reinforcement cost due to the low carbon technologies integration tends to decrease
with the improvements of dwelling insulation levels.
» The grid reinforcement cost per dwelling ranges from 60 to 450 € for the EU grids.

When it comes to thermal grids, the development of district heating, a technology that incorporates
energy efficiency and resource synergy principles, can trigger important greenhouse gas emissions
reduction.

» The total marginal capital cost levels, thus representing investments both in distribution and
service pipes, increase from a test reference case resembling the current year (2015) by
approximately 40% by 2030 (from some 11.1 to 15.5 €/GJ) and by roughly 73% by 2050 (from
11.1to0 19.2 €/GJ).

The well-developed natural gas grid infrastructure can be used to distribute renewable gas (e.g. biogas,
biomethane and hydrogen) and offer storage capacity.

» The natural gas infrastructure is well developed and interconnected and provides Europe with
around 1,500 TWh of cross-seasonal flexibility.

The relevant cost maps for different types of grids in the EU can be accessed through the web map.

CLICK HERE for
Policy Brief

CLICK HERE for Reports on
Energy Grids (WP4)

CLICK HERE for
Webinar on Energy Grids

CLICK HERE for the
sEENergies Web Map

CLICK HERE for

sEEnergies Publication on
LV Grid Reinforcements
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| Spatial Analysis — Conclusions

Spatial Analyses of Energy Efficiency Potentials and Development of GIS Visualisation Platform

o
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» A coherent geospatial representation of energy efficiency potentials on the local level for building,

industry, and transport sectors has been developed for the present and future.

» For about 150,000 Urban Areas, key characteristics of energy efficiency have been mapped.

» High-resolution grids on the 1-hectare level, 150,000 urban areas, and national aggregates
may be used to quantify and locate energy efficiency across sectors.

» EU-27 plus UK-wide map layers and output datasets of energy efficiency potentials by scenarios for

buildings, transport, and industry sectors.

» Spatially explicit datasets of physical and economic suitability of heat supply solutions for different

end-use efficiency scenarios in urban and rural areas, to be used in smart energy systems analysis.

» A geographical allocation of renewable and waste heat sources to local settlements and their

potential district heating systems.

» The sEEnergies Index: a simple way to assess, combine, and compare the potential to implement

energy efficiency in buildings, transport, industry, and infrastructure for all urban areas.

» An online web-map interface and an Open Data Hub facilitate visualisation and data sharing.
» Energy efficiency potentials determined on the local level are made available for national studies.

» Story Maps improve the dissemination of a magnitude of results.

CLICK HERE for
Policy Brief

CLICK HERE for Reports on
Spatial Analysis (WP5)

CLICK HERE for Webinar
on Spatial Potentials

CLICK HERE for
Peta Version 5.2

CLICK HERE for
Open Data Hub

CLICK HERE for

sEEnergies Publication on
Effective Width for DH systems
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