MICAT

Support Energy Efficiency Deployment with the
Multiple Impacts CAlculation Tool

Multiple Impact Calculation Tool

Short introduction

SEED MICAT’s national case studies in action: Measuring the social, economic and
environmental benefits of energy efficiency workshop

15t July 2026, online

Co-funded by the European Union under project ID 101120599. Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.




=
Objective of SEED and the MICATool: make sMICAI
multiple impacts usable for policy assessment

SEED MICAT supports EU, national, regional and local level stakeholders with assessments to include

multiple impacts in the operationalisation of the Energy Efficiency First principle

MICATool to quantify &

Operationalise EE1st monetise Mis Support reporting & CBA

c | q a Provide relevant indicators on the
f?.m.pare energy supply atr; . » N | C A I » wider benefits of energy efficiency
efficiency measures on a broader g beyond energy and climate to

eVIdence base 9 The EE1St Support Energy Efficiency Deployment with the |nclude Soc|a| economic and
pl’lnCIple (Art 3 EED) Multiple Impacts CAlculation Tool . ’ .
environmental for policy-related

Translate effects such as health, : : :
. : , reporting and cost-benefit analysis
emissions, jobs and energy security

into indicators and monetary values

Designed for low data requirements » Support EU, national, regional and local level assessments
- « Country-, sector- and technology-specific defaults keep the tool accessible

« Tool is filled with default values and linked to the Odyssee-MURE
database for examples of programmes

» Custom inputs improve realism when data are available

SEED MICAT - Multiple Impact Calculation Tool



Quantification framework of MICAT
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» Renewable energy
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Work flow:

Inputs: Required input data
and optional parameters

Outputs: Quantification of
physical impacts

Outputs: Monetisation of
impacts

Outputs: Combination of

non-overlapping aggregated
impacts (CBA)
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Validation:

» Modelling

> Literature
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Inputs: start simple, refine where it matters gl ; | C/\ l
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MICATool runs with mandatory activity data, then precision can be improved as users adjust global and measure-specific parameters

Mandatory Highest priority Further adjustable

minimum to calculate improves result quality quickly customises context and sensitivity

v" Annual energy savings per sector v Investment costs per improvement v' Lifetime, subsidy rate and fuel
and improvement action (EE) action switch parameters

v Installed capacity for renewable v' Affected fuels and fuel split v Sectoral energy mix, energy prices,
energy measures (RES) assumptions generation mix

v" Monetisation factors and
residential parameters

SEED MICAT - Multiple Impact Calculation Tool



MICATool is a practical first step — not a

replacement for full modelling

:MICAI
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» It enables rapid, comparable assessment of multiple
impacts, while keeping assumptions visible and
adjustable

» Online step-by-step guidance and support documents,
training materials and videos

Use cases Ex-ante and ex-post evaluation of policies, programmes

and actions

Strength Low data burden through defaults, with custom inputs for

more realistic scenarios

Limitations  Results depend on data quality and simplifying

assumptions; feedback loops are not fully modelled; not a

replacement for a full modelling assessment

https://micatool.eu/seed-micat-project-en/index.php
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The project supports the EU and its Member States at all
governance levels in including Multiple Impacts in their
implementation of the Energy Efficiency First principle, it thus

:MICAI
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“sows the seeds" for a broad application of the principle. g F e

extends the scope of and improves the MICATool to
allow the analysis of complementary paths and
options to climate neutrality!

Click here & explore the MICATool! )

n under project ID 101120599, Views and
the authar(s) at

WHAT IS THE SEED MICAT PROJECT?

SEED MICAT - Support Energy Efficiency Deployment with the Muitiple
impacts CAiculation Tool. aims to heip EU and member states at
national, regional and local governance levels In Including Multiple
Impacts (M) in their implementation of the Energy Efficiency First (EET)
prnciple. Basing this on strong and rellable analytical tools, SEED
MICAT Is thus "sowing the seeds” for a broad application of the
prnciple.

Considering MI In target setting argues for a fast phase-out of fossll
fuels but also for a careful analysis of Mi related to different pathways
to cimate neutrality, with varying contributions from energy demand
and energy supply options.

Therefore, the project extends its MI framewerk to Include renewable
energy sources, advocates Integrating policy modules, and showcases
how It applies at different lovels. SEED MICAT also Includes repication
analysts, capacity buliding. and a strong dissemination approach to

¥ you click on the video, a request with your IP address will be sent to Youtuibe or Google



Objective of show cases presented today | J/ [
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* To show what the MICATool can do, and NOT to provide a comprehensive critical
assessment of the measures undertaken

* To show which approaches were taken to find and input necessary data into the
tool:

* Preparing the data for entry (final energy savings and investment costs)

* Adjusting the global parameters, where available/necessary (default values
available)

* Adjusting the measure-specific (advanced) input data, where
available/necessary (default values available)
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Case Studies

Selection and application of MICATool to 3 German energy efficiency programmes
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Household sector:

Transport sector: The

1. Broad R e Directive to promote
sectoral ST o ARy /T \. | thesale gf elﬁ_ctlnc-
coverage efficient buildings pOWEred venicles

(BEG) (Environmental

bonus)

2. Data = : N
availability:
rigorous ex-post o
evaluation e .
reports L = =

3. Policy relevance: high visibility for major national policy instruments
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Case Studies

Description
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Household sector:
A Federal funding

program for energy

efficient buildings
(BEG)

What? to support the energy-efficient
refurbishment of residential and non-residential
buildings and the use of renewable energies to
generate heat.

How? Investment grants and soft loans

Data? Evaluation report, focussing on the analysis
for residential buildings (2021-2023).

Case study focuses on building envelope and
heating measures in residential buildings (~95% of
all funded projects)

A

I

Transport sector: The
Directive to promote
the sale of electric-
powered vehicles
(Environmental
bonus)

What? Incentive programme for EV

adoption

How? Government subsidies (€10.2 bn)
and manufacturer rebates (€5.3 bn).

Data? Evaluation report (2016-2023).

Case study focuses on the uptake and
impact of BEV (1.4 mil new registrations =

64% of total)

What? to support industrial and commercial
companies to increase energy and resource efficiency
and save GHG emissions across 6 modules targeting
cross-cutting technologies, fuel switching and
process-specific savings

How? Grants and loan mechanisms

Data? Evaluation report (2019-2023).

Case study focuses mainly on total programme but
in part only Module 4 of the EEW (improvement
action 3a = process-specific savings = 72%
investments, 76% energy savings)
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Methodology — specific to DE case

3. Generate results in tool and calculate additional

2. Optional adjustment of default values in tool, for

1. Extract input data from

Subsidy quota (%) 0410 07 0345
Estimated share of households experiencing energy
affected (%)

ooo

evaluation reports example... results: social, economic, environmental indicators

SOCIAL

. s g * Share of expected households affected by energy ®, %

X s R —— : :

> e 1 poverty §Qg N

o) Tral end-use entrgy savings IMWN) 626,000 2,283,000 3,569,000 Health Reduced Improved

S Subsidy quota () ) [E2] 0300 0345 Energy Poverty Quality of Life

2 oy I g oo son * Share of affected fuels (e.g.: fuels that were saved

Q e 0 e T —— or consumed through the replacement of heating BCONOMIC

m Total investments (Mio. £} s 5,!-25 45,217 52,204 ¢ @ +

U Total end-use energy savings [MWhH) 1,426,000 9,262,000 12,527,000 Syste m S ) @

Innovation & Energy Security

Micro Macro o rpatitiveness & Delivery
N, e ek el R e e e ENVIRONMENTAL
_é‘ g ::;::::::huﬂfwm 4217 1B303 27425 43936 | 134330 37300 467084 37753 o share Of fuel removed (9 O” 100%) z@ ‘:&’:‘
S (@) ::;;]'"““"“’“""m 47699 265635 595655 1162185 267L714 63000 1199573 16634567 CO, é
O e * Share of fuel installed (= electricity 100%) Global & Local Eneroy & Resource
Q > Subsidy quota (3%} 008 | 0.08 on‘u 0.07 020 020 018 012 Pollutants Management
) < Share amang fuel removed (%)
8 LI-I oil 1 1 1 1 1 1 1 1 50 o
o * Merging 6 programme modules into 3 overarching
= categories = cross-cutting technologies, fuel
g switching and process-specific savings e
[¢) . . 10
n * Share of fuel removed (for fuel switching)
U 0 I

Investment costs, energy

savings, technical lifetimes,

subsidy quota

* Share of fuel affected (for cross-cutting technologies
and efficiency)

B Moriaity [ Hospital admissions

@z - £




Results ;N |C/\|

Socia I i m pa CtS Support Energy Efficiency Deployment with the

Multiple Impacts CAlculation Tool

@f@ah

Environmental
bonus

2021 - 2023 2016-2023 2019-2023

Avoided health effects linked to reduced air pollution

Mortality Reduction in
Hospital admissions casualties (#)

Health impacts — Avoided lost working days due to air pollution

Avoided absences days \' \' \'
Reduction in disability adjusted life years
>_Av0|ded asthma cases years \J X X
Estimated number of people lifted out of energy poverty
M/2 (half median energy expenditure) people v X X
@ Improvement of living _ _ _
standards 2M (twice median energy expenditure) people \' X X

Reduction in excess cold weather mortality

. . Reduction in
Reduction in casualties . Vv X X
casualties (#)




Results tw

v
Social impacts

?{m

Environmental

BEG bonus
2021 - 2023 2016-2023 2019-2023
" |Avoided health effects linked to reduced air pollution
Mortality Reduction in 78 99
Hospital admissions casualties (#) 58 74
‘ Health |mpacts — Avoided lost working days due to air pollution
Avoided absences days 27,010 _ 35,048
Reduction in disability adjusted life years
>Avoided asthma cases years 118 X X
Estimated number of people lifted out of energy poverty
M/2 (half median energy expenditure) people 214,737 X X
@ Improvement of I|V|gg< . _ _
standards 2M (twice median energy expenditure) people 297,790 X X
Reduction in excess cold weather mortality
Reduction in casualties Reduct{on " 184 X X
casualties (#)
Programme duration (years) 3 8 5




Results

Specific social impacts = health indicators
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> Calculate specificimpact 2 per € invested or per unit of energy saved

Specific avoided health impacts per unit of energy saved

35
30
25

#/M
=
u

o un

2021 -2023 2016-2023

BEG Environmental bonus

0 2N

B Mortality M Hospital admissions

*  BEG and the Environmental Bonus

» strongest avoided health impacts per unit
of energy saved = reduced mortality and

hospital admissions

()
o 20
S » Due to greatest reductions in air pollutants
(less oil, less gas)
10
* The Environmental Bonus reduces CO, and NOx
by shifting from oil to electricity

2019-2023

» under current power mix leads to increased
SOx emissions

> ...but SOx emissions will decrease as
electricity supply becomes more
decarbonised
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Support Energy Efficiency Deployment with the
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* Energy impacts
» Energy intensity
» Import dependency
» Reduction of additional generation capacity
*  Onshore wind
* Offshore wind
* Solar
* Economics and employment
> Gross Domestic Product

» Additional employment
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» Specific impact on employment per EUR invested

12
}.j, 10
g 3
£
¥ 6
I
@
o 4
Ll
= 2
0
2021 - 2023 2016-2023 2019-2023
BEG Environmental EEW
bonus & h

B Additional full-time employment years

» BEG and EEW show strongest economic stimulus per Euro spent (construction, industrial output)



Results

Environmental impact indicators
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Energy impacts

» Primary energy savings

Oil

Coal

Gas

Biomass and renewable waste
Renewables

Other

» Change in RES targets

Emission impacts

» Reduction in air pollution

SO,
NOx
PM,.s

» Reduction in GHG emissions (CO)



Results

* Environmental impacts = specific impact on...
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-

\

...CO, emissions per unit of primary \/

energy saved
5

4.5
3.5

2.5

kt CO2/ktoe
kg/ktoe

1.5

0.5

2021 -2023 2016-2023 2019-2023

Environmental

bonus &>

BEG EEW |

AN

20000

15000

10000

5000

-5000

...air pollution per unit of primary\/
energy saved

- - - []
2021 -2023 2016-2023 2019-2023
BEG Environmental EEW §

t
bonus ‘s

mSO2 mNOX ®mPM_ 2.5

ktoe/Mio. EUR

...primary energy saved per million EUR \

0.50
[
0.40
0.30
0.20
0.10
— —
(0.10)
(0.20)
2021 -2023 2016-2023 2019-2023
BEG Environmental EEW j

bonus &=

/\l Oil ®m Coal m Gas = Biomass and renewable waste B Renewables B Oty

» Environmental bonus saves the most CO, and NOx in the Transport sector (oil = electricity) — but increase SOx emissions and primary energy

(elec supply)

» BEG reduces heat demand (mainly gas and oil — higher emission factor!)
» EEW unlocks greatest efficiency measures in primary energy = high savings at comparatively low cost
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Environmental impacts — corroboration with evaluation reports and statistics
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Reduction in greenhouse gas emissions (CO2-

Primary energy savings

eq.)

Environmental

[4

Environmental

bonus (QOil

bonus (Oil

BEG EEW IA3a

only)

EEW IA3a

Reports
MICATool

Reports

less

MICATool

Rports

MICATool
Reports
MICATool

Reports

MICATool

Rports

f

MICATool

| . .

I _ _ — = —=~— - 7~ BEG and the Environmental Bonus align

Lem—=—=———"" - relatively well with reported values,
especially for primary energy savings

0 200 400 600 800 1000 1200 1400 1600 1800
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Environmental impacts — corroboration with evaluation reports and statistics Ao okt o il
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Reduction in greenhouse gas emissions (CO2-

Primary energy savings

eq.)

Reports

BEG

|
[
[
|
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|
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I
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[
I
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I
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[
1
[
[
I
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J

MICATool

Reports
z &
o

MICATool

Environmental
bonus (QOil

Rports

MICATool
Reports

MICATool

/

Environmenta'
|

Reports

MICATool

only)

I
|
1
I
1
|
1
|
I
|
|
1
I
1
|
1
|
1
I
I
1
|
1
{
/
Y

bonus (Oil

BEG differences in CO, results are largely
due to limited information on the affected
fuels and the reliance on default
assumptions in MICATool

Rports

f

MICATool

EEW IA3a

o
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Results

Monetisation of impacts
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BEG (2021-2023) @

80,000
67,331
70,000
60,000
& 50,000
)
= 40,000
(]
E]
< 30,000
20,000
10,000
’ 1,255
690 2,766
Social and Economic  Environ- Macro-
health (Energy mental economic
benefits  cost benefits benefits
savings) (GDP)

» Monetisation of key benefits

Value (Mio. €)

Environmental bonus (2016-2023) ?Fo'l—\‘oa

80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

212

Social and Economic

health
benefits

3,191

(Energy
cost
savings)

2,002

Environ-
mental
benefits

27,475

Macro-
economic
benefits
(GDP)

Value (Mio. €)

80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

EEW (2019-2023)

8,145
04 2,612 681
Social and Economic  Environ- Macro-
health (Energy mental economic
benefits  cost benefits benefits
savings) (GDP)

» Impact on GDP main driver — but GDP is once-off, whereas other measures accrue annually and continually (e.g. energy cost savings)



Cost-benefit Analysis
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>

>

Weighted Annuity (Mio. €)

BEG & ")
Env. bonus & o)
EEW3a ¢ ®
Env. Bonus — RE & — — - : ————e
-800 -600 -400 -200 0
Energy cost . . . - .
. Increasing financial viability ----------------- Including Mls

savings only

Weighted annuity = annual balance of costs and benefits over the lifetime

Including multiple benefits increases financial viability of the programme: BEG & EEW 3a

200

» Environmental bonus performs better when the electricity supply sector is decarbonised with renewables



Comparative assessment of RE vs. EE ;N |C/\ ]
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» MICATool offers means to compare RE and EE under EE1st principle
> Investment in building renovations (EE) or in rooftop PV (RE)

> Monetisation and comparison of costs and benefits for investing in EE in buildings or RE with rooftop PV
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Quantifying multiple impacts with the SEED MICATool support EE1st principle e Tl Sy BRCLARITRICHE

Multiple Impacts CAlculation Tool

D
5t
eneroy | I

Social and health benefits Mio. € 46 38
Addltlgnal social and health benefits (avoided asthma & excess cold Mio. € -89 N/A
mortality)

Reduction of GHG emissions Mio. € 260 177
Impact on RES targets Mio. € 13 31
Impact on gross domestic product Mio. € 33,529 1,393
Total multiple benefits generated Mio. € 34,743 1,639
Multiple benefits generated per EUR invested €/€ 0.7 0.4

» Both deliver benefits, but differ in impacts

» Rooftop PV contributes to significantly to RES targets and to a lesser extent GHG emissions

» BEG generates broader social and macroeconomic benefits
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0 The MICATool showed:
5", ' v" how energy efficiency delivers more than just energy savings

and wider benefits strengthen the economic case

Support Energy Efficiency Deployment with the
Multiple Impacts CAlculation Tool

v" How a harmonised multi-impacts framework makes impacts
comparable across sectors or programmes

v" How simple a fast, flexible and low-data assessment can be
undertaken

v" How it can be used for a broader evaluation of EE policies
and stronger reporting under Article 3 of the revised EED
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