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01 | Background: What does « Energy Efficiency First » mean? =MP =

Energy Modelling

At its core, the EEF principle is about solving the trade-off between demand and supply side resources in society’s best [EEREEES

Interest.

= prioritizing demand-side resources
whenever these are more cost-

.I ENERGY EFFICIENCY FIRST (EEF) I‘

efficient or valuable from a societal
perspective in meeting decision
objectives than alternative supply-

' side resources '

ENEFIRST (2020): Review and guidance for quantitative assessments of demand and supply side resources in the context
of the Efficiency First principle. Deliverable D3.1 of the ENEFIRST project. Brussels: ENEFIRST Project.
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With a particular focus on the building sector, the ENEFIRST project investigates the societal value of end-use energy  |EEiGEES
efficiency and demand response at two levels of analysis

Level 1: Energy system analysis for EU-27

= Research question: What level of end-use energy efficiency should be pursued for the
EU building sector to provide the greatest societal value in transitioning to net-zero
GHG emissions?

= Spatial scope: Member States

= Timeframe: 2020 — 2050




03 | Methodology

The energy system analysis for the EU-27 investigates three scenarios: each of them is geared to reach net-zero
emissions by 2050, however with different emphases on end-use energy efficiency in buildings

=MP =

Energy Modelling
Platform for Europe

SCENARIOS

Low efficiency in buildings (LOWEFF) Medium efficiency in buildings (MEDIUMEFF)

High efficiency in buildings (HIGHEFF)

2030 2050
Planning = >55% reduction GHG emissions (1990)
objective = >32% share for renewable energy Climate neutral economy — net-zero GHG emissions
= >32.5% improvement in energy efficiency
Thermal . Low component requirements; Moderate component requirements; . Strict component requirements;
efficiency low renovation rate moderate renovation rate ambitious renovation rate
Appliance . Low minimum energy Medium minimum energy . Strict minimum energy
% efficiency performance standards performance standards performance standards
=
e Building H&C . Large installed capacities; Medium installed capacities; ‘ Small installed capacities;
& equipment balanced technology deployment balanced technology deployment balanced technology deployment
o Power subol . Large installed capacities; Medium installed capacities; ‘ Small installed capacities;
% PRy balanced technology deployment balanced technology deployment balanced technology deployment
pd
§ District heating . Large installed capacities; Medium installed capacities; ’ Small installed capacities;
supply balanced technology deployment balanced technology deployment balanced technology deployment
Netw<'3rk . Large installed capacities Medium installed capacities ‘ Small installed capacities
expansion
Hydrogen .
ydrogen/ . Limited deployment
e-fuel use



03 | Methodology =MP =

Energy Modelling

We use four soft-coupled energy models to calculate energy system costs and associated indicators. Platformfor urope

Building energy demand

Energy use
(heating, appliances)

Energy use

(district heating)

Renovation/
equipment cost

Power and heat generation Heat networks

@ Power/heat Energy System costs Heat network cost

generation cost

Power network cost

Power generation,
capacities, dispatch Power networks

]

Heat generation,

capacities, dispatch

(Legend)
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Energy Modelling

The difference between HIGHEFF and LOWEFF is 676.0 TWh or 24.0% by 2050. Note that all scenarios require Platform for Europe
substantial reductions in final energy demand to contribute to net-zero emissions in the long run.

M Process heat

Final energy demand by end-use in EU-27 [TWh] Final energy demand for heating and cooling by technology in EU-27 [TWh]
5000,0 4000,0 " 3.360 3.324 3.303
35000 3.071
4.420 4.384 4.360 : 2.914 3877 2789 m Solar collector
4500,0 4.106 3000,0 2511 , 3,0 2.498
T 3.947 2500,0 2099 .. MWHeat pumps
p— 3.832 3,796 ’ :
4000,0 — 2000,0 . )
— 3.496 3.488 — 15000 M Biomass boiler/stove
p— 3, . = )
3500,0 — 3 = 1000,0 m District heating
’ — 500,0 . N
3000,0 p— 2.812 0.0 m Air conditioning
i i i i B Auxiliary devices
2500,0 g 5 - & y
g 2 2 2 2 M Electric heaters
2000,0 = = = =
= = = = = M Gas boiler/stove
1500,0 2020 2030 2040 2050
1000,0
’ 1. 1. :
1200,0 060 1.060 1.057 1,035 1.033 1010 1.007 985 067 990 061 og
500,0 1000,0 Refrigerators
0,0 800,0 B Washing machines
: 3 &/ 3 & % 3 &, 3% 3 &% < 400,0
— 3 T — ) T = 5 T = 5 T 2 M Dryers
—200,0
= = = = m Dishwashers
0,0
2020 2030 2040 2050 N N N N w N N w N " " " B Lighting
. . w w w w w w w w w w w w
M Space heating B Water heating § % 5 g S 5 % % 5 % % 5 mICT
a T |- a T |~ a T |- R
> > > >

M Electrical appliances & lighting B Space cooling

Cooking B Other end-uses 2020 2030 2040 2050



04 | (Early) results & discussion =MP =

Energy Modelling

The HighEff scenario may turn out to be the least-cost scenario. Final data is pending. Plattor for Europe

Analysis of cumulative differential costs in HighEff compared to LowEff for EU-27 (2020—2050) [Bill EUR]
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Energy Modelling

The model-based assessment has a number of methodological limitations. Three particular sets of open questions are [EEREEES
highlighted here.

* Societal perspective | How to make sure that the analysis takes a consistent societal
perspective? For example, how to get rid off all transfer payments? What multiple
impacts must be considered to truly reflect society’s viewpoint?

* Scope of demand-side resources | What's the isolated effect of demand response in
the building sector on energy system cost? How to quantify and monetize energy
service sufficiency as a dedicated resource?

* Economy-wide rebound effects | How severe are indirect rebounds and
macroeconomic rebounds in counteracting energy savings? How can these effects be
represented without the use of general equilibrium modelling?



The ENEFIRST projects investigates the conceptual background to EEF, models its effects for the EU energy system,
and develops policy guidelines for its implementation in different policy areas.

B Horizon 2020
B Duration: 10/2019 — 06/2022
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