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Premises

* The goal of this presentation is to show what the MICATool can do; NOT to

perform a comprehensive critical assessment of the measures.

* Ex-ante assessments; not ex-post evaluations.
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Selection of energy efficiency measures for Italy:
1) FS Group 2025-2029 Strategic Plan (Ferrovie dello Stato) - Mobility
2) Transition 5.0 Plan - Industry

Reasons: relevance at a national geographical scale, alignment with the EE1st principle,
prominence in the national context, possibility of estimating both investments and energy
savings per commodity.

Preparation of input data:
- avoided final energy consumptions by commodity
- cost of investments
- adjustments to monetisation parameters (CO, price)
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By mobilizing 100 billion euros of investment over 5 years,
the FS Group aims to promote the modal shift of: PIANO STRATEGICO

7~
* passengers from private cars to rail (+100 million per 2@2552@2@ T

yea r by 2029)) 12 dicembre 2024

e passengers from private cars to buses (+95 million per
year by 2029),

* freight from road to rail (+5% Mtons per year by 2029).
In addition, more than 1 GW of PV will be installed by 2029.

V
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Hypotheses to estimate the corresponding energy savings:

* linear interpolation between 2024 and 2029, starting from the latest FS group's statistical data
* occupancy rate of passenger cars (1.15 passengers/vehicle)

 specific consumption for cars and buses (g fuel/km) and train traction (kJ/pkm; klJ/tkm)



FS Group 2025-2029 Strategic Plan - input data

sMICAI

Support Energy Efficiency Deployment with the
Multiple Impacts CAlculation Tool

Action UM 2025 2026 2027 2028 2029

1 Passenger transport: from private cars to rail
Final Energy savings (net total annual) ktoe 79 158 238 317 396
Avoided diesel (cars) ktoe 63 126 189 251 314
Avoided gasoline (cars) ktoe 34 68 102 137 171
Increase in electricity (rail) ktoe 18 36 53 71 89

2 Passenger transport: from private cars to bus
Final Energy savings (net total annual) ktoe 5 11 16 21 27
Avoided diesel (cars) ktoe 7 13 20 27 34
Avoided gasoline (cars) ktoe 4 7 11 15 18
Increase in diesel (bus) ktoe 5 10 15 20 26

3 Freight transport: from HDVs to rail

Final Energy savings (net total annual) ktoe 8 16 24 32 41
Avoided diesel (HDVs) ktoe 9 17 26 35 43
Increase in electricity (rail) ktoe 1 1 2 2 3
TOTAL Final energy savings (NET from actions 1-3) ktoe Q3 185 278 370 Z@

These savings are
extended up to 2050
considering different
lifespan of the
railway infrastructure
and buses.

- In total ~ 11 Mtoe
of cumulative savings
from 2025 to 2050.
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The plan establishes a tax credit scheme on investments in: Piano Transizione 5.0

- material and immaterial capital goods (e.g. production machines,
motors, RE plants for self-consumption, storage systems, electrification
of process heat, softwares, digital monitoring systems, etc.)

Sostegno alla trasformazione digitale ed energetica delle imprese

- R&D activities P
; TRANSIZIONE

- technological and digital training. ; "\ 5.0

Tax credits can be combined with further incentives at national level (e.g.
white certificates) and are subject to specific energy efficiency targets:

Primary energy saving
3-6% on prod. plant, or 6-10% on prod. plant, or > 10% on prod. plant, or

Size of the

. 5-10% on prod. process 10-15% on prod. Process > 15% on prod. Process
Investment

Up to 10 million € 35% 40% 45%

Over 10 million € 5% 10% 15%

The allocated public budget was 6.3 billion € from 2024 to 2030 (mainly in 2024-2025) financed by
the Next Generation EU-Italia (PNRR)
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Transition 5.0 Plan - input data

Companies can belong to the industry, tertiary, agriculture or transport sectors. However, to analyze the
measure with the MICATool, we consider only investments made by industry.

Hypotheses to estimate the corresponding FINAL energy savings:

 for the purposes of Article 8 of the EED, the Italian Ministry of the Environment and Energy Security
estimated that Transition 5.0 would generate 70 ktoe of new final energy saving in 2024 and 160 ktoe in
2025 - we assumed that industry is responsible for 50% of expected savings (and 50% of investments)

* the distribution between natural gas and electricity is estimated by comparing consumption by commodity
in the Reference and Policy scenario underlying the Italy’s NECP (excluding measures other than EE)

e annual savings are extended until 2039 considering an average 15-years lifespan of industrial technologies
- In total ~ 1.7 Mtoe of cumulative savings from 2025 to 2039

ESTIMATES FOR INDUSTRY ONLY \ UM 2024 2025 2026 2027 2028
Industry investments (public + private) (*) M€ 2205 6237 831.6 831.6 831.6 8316 831.6
Industry Final energy savings ktoe 35 115 115 115 115 115 115
of which electricity % 8% 8% 13% 15% 17% 16% 16%
of which natural gas % 92% 92% 87% 85% 83% 84% 84%

(*) Hypotheses: average share of investment supported by tax deductions = 25%; half of the public budget as in D. Lgs. 2 March 2024, n. 19.
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Application of the MICATool



Relevant multiple impacts for the two measures
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SOCIAL

QUANTIFICATION (#)

Health effects linked to
reduced air pollution

MONETISATION (€)

Avoided lost working
days due to air pollution

Health effects linked to

CBA(€)

- Health effects linked to

reduced air pollution

ECONOMIC

Impact on energy
intensity

Impact on import
dependence

Avoided lost working

reduced air pellution

.| Avoided lostworking

days due to air pollution

n.a. (no direct benefit)

ENVIRON-
MENTAL

days due to air pollution

Impact on gross
e

I
1
Impact on gross i - Impact on gross
domestic product 1 “| domestic product
]
i
Additional I n.a. (not monetisable, unless a
employments : mean wage by country is associated)
Reduction of additional .I n.a. (it would overlap with
generation capacity (*) i "Reduction of energy costs")
]
Primary savings by .\L, - Reduction of energy
energy carrier “| costs
Reduction in air
pollution
Reduction in GHG Reduction of GHG

emissions

- domestic product ?

Reduction of energy

W

Impact on RES targets

= .
emissions

costs

N Reduction of GHG

W

Impact on RES targets

emissions

Impacton RES targets

N

(*) Only for electricity savings
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Results: QUANTIFICATION
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Reduction in casualties

EXAMPLE: Health effects linked to reduced air pollution - Transition 5.0 Plan

Health effects linked to reduced air pollution

This indicator assesses the number of avoided premature death cases
and hospitalisations thanks to energy efficiency measures and the
resulting decline in air pollution levels. It is based on [IASA's GAINS

, 2 2 2 2 2 2 2 2 2 2 2
2 model, taking air pollution reductions, national health data, and other
factors into account.
2 The equations can be found here, the fact sheet can be downloaded as
PDF.
1.5
1 Results can be
0.640408933 exported to Excel
08 and summed
across the entire
time horizon...
0

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
I Vortality [l Hospital admissions

25 2




... in this way different measures can be compared
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. FS plan Transition 5.0 (Ind)
Social indicators UM
2025-2050 2024-2039
Avoided health effects Mortality Reduction in casualties (#) 520 24
linked to reduced air
pollution Hospital admissions  Reduction in casualties (#) 231 11
Avoided lost working Avoided absences . '
. . (days) 99'738 4'865
days due to air pollution
Economic indicators UM FS plan Transition 5.0 Environmental indicators UM FS plan Transition 5.0
2025-2050 (Ind) 2024-2039 2025-2050 (Ind) 2024-2039
Impact on gross Added value in Primary SaVingS (total) ktoe 10'956 1'855
domestic product Bill. € 618 8.4 Reduction in SO, emissions kt 2.2 0.2
Reduction of Reduction in Reduction in NOx emissions kt 34.7 20
additionally needed MW 0 153.6 Reduction in PM2.5 emissions  kt 11 0.01
wind + PV capacity c -
Reduction in GHG emissions ktCO, 10'956 4'086



Results: QUANTIFICATION
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kgSO2/ktoe
kgPM?2.5/ktoe

3167

FS
2025-2050

Specific impacts per unit of final energy saving:

8

Transition 5.0
2024-2039

)
e
< mSO2
o
Z EPM25
Qo
=z
B NOx

47

21

#/Mtoe

FS
2025-2050

Specific impact on GDP per euro invested:

€/€ invested

0,62

FS
2025-2050

0,67

Transition 5.0
2024-2039

B Impact on GDP

H Avoided
Mortality
(#/Mtoe)

14 Avoided

6 Hospital
admissions

Transition 5.0 (#/Mtoe)

2024-2039
(considering the effect of PM2.5 only)
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Results: MONETISATION
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Bill. €

FS Group Strategic Plan Transition 5.0

120 14
100
100 12
10,1 M all other
10
80 Bl CO2 costs
M all other
8 m impact on GDP
B CO2 costs W
60 = M energy costs
® impact on GDP )
6 #. private CAPEX
M energy costs
40 B public CAPEX
B Total CAPEX 4
+ Total CAPEX
& Total benefit
20 oralbenetits 2 ¢ Total benefits
0 0
Total CAPEX Total benefits Total CAPEX Total benefits

Not discounted values



Methodology

MICAT =

Multiple Impacts Calouation Tool

Indicators
Health effects
linked to
reduced air
pollution

Methodological issues:

e The impact pathways are

formulated as linear functions
(PM2.5 emissions -->
concentrations --> health effects)
Monetisation through VSL (value
of statistical life)

Strengths of the methodology:

 All calculations (e.g. emissions,
concentrations, mortality) are
country-specific

* The user can see and eventually
modify the VSL parameter in the
input section.

Impact on GDP

Calculations based on 10-Analysis

* Coefficients are specific per
country and measure

Impact on RES
targets

Monetisation via statistical
transfer costs (an EU MS
purchases a quantity of RE from
another MS that has
overachieved its target)

* |tisvalued that by reducing

energy consumption, EE
facilitates the achievement of
RES targets

Socialimpacts N
Human Health due to Reduced Air @
Pollution: Air Pollution-Related
Mortality and Morbidity

-

[ 4

Fabian Wagner & Gregor Kiesewetter
International Institute for Applied Systems Analysis
|' MICAT .-_r.-‘

P ——
mess
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CONCLUSIONS
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Once the inputs have been estimated, results can be obtained in just a few seconds.

Several organizations in Italy have extensive professional expertise in one or more indicators, but it's difficult
to be specialised in all of them, or it can take weeks or months to perform comprehensive assessments with
more advanced tools.

Eventually, the possibility of exporting the results to Excel allows the user to use the tool only for some
indicators (e.g. economic ones) and do his own analyses on others (e.g. air quality). In any case, the tool is
flexible and allows the user to adjust various calculation parameters, both for quantification and monetization.

Some public administrations could be interested in a CBA for public spending. At the moment, it is not
possible, but: i) a specific indicator is under development, and ii) the analysis of the monetization results
already allows the user to make some considerations, distinguishing between private and public investments.

The MICATool is useful for comparing the effects of different measures: e.g., if an administration has to decide
whether to extend one measure or another, it could decide also considering the social impacts that are
generally neglected.
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Thank you for your attention!

laura.tagliabue@rse-web.it
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