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Rif/;‘ggarch Energy and Social Vulnerability in Italy

Italy is currently among the European countries with the
highest energy price

2024: 2.2M ltalian families (8.4 % of all families) living in
extreme poverty - unchanged from 2023

Source: ISTAT - National Institute of Statistics, 2024 Annual Report

2.6 M Italian families unable to heat their home properly
1.1 M Italian families late on the bills

4.7 M Italian families with high ratio of energy expenses
to income
Source: GSE (National Energy Services Manager), 2022
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What is Energy Poverty?

IS a . In
many cases, it is mainly determined by

relative to household income
of buildings and appliances

Commission Recommendation on energy
poverty (EU) 2023/2407, October 20, 2023
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Core Task Validation

* Map the geographical * Creation and strategic
distribution of energy distribution of a survey * Proposing effective local
poverty in the to locally characterized policies for an inclusive
municipality of Parma energy vulnerability and fair energy transition
with possible future households and
scenarios qualitatively validate the
output
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Municipality of Parma Research on Energy System Rete Assist Ates
Commissioning Client Technical Consultant Operative Partner Territorial Partner
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Energy Expenditure

Simulating households' energy consumption and
expenditure through RSE simulation model
* Model validated in previous studies

Income Ranges Distribution
|dentification and distribution of income ranges
among the neighborhoods of the municipality of

Parma




RSE! .
/rseorc:h Methodology

Ricerca
Sistema
Energetico

* Analogy with the measurement of socio-economic
hardship among households at the sub-municipal
level (Carbonetti et al., ISTAT)

Measures of Socio-economic Disadvantage
for Households at the Sub-municipal Level

Giancarlo Carbonetti, Andrea Cutillo, Matteo Mazziotta, Debora Tronu
Istat - National Institute of Statistics

Energy Poverty Index

Combination of quantitative and statistical data:

* Energy Expenditure
* Economic Condition
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Energy Expenditure Layer

RSE/ e e Methodology - GIS Layers

* Information by census area - combining 2021 Italian population census with

2011 Italian buildings census

o Number of families and family members

o Building characteristics:

= Building type (single-family house, condominium, etc.)

= Building age (energy class consumption)

o

o

Economic Condition Layer

Deciles income extracts from national

statistical data (ISTAT - 2021)
Association between income decile and

income ranges for the municipality of Parma
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* Association of simulated energy costs with
census areas using defined archetypes

* Each census area contains one or more
buildings — typically between 5 and 30 units.

* The energy expenditure of a census area is
determined by the mean of the energy
expenditure of the buildings in it

Detail of georeferenced energy expenditure by census area in
Parma municipality



\I/SE/;ggOrch Methodology — Economic Condition

* Microdata dataset used to obtain economic condition in the municipality of Parma: . . IStﬂt
ISTAT (National Institute of Statistics) - i Hrionie
Survey on household expenditure 2021
e Survey conducted on: * Dataset was filtered to represent Parma municipality,
by:
28.610 households o Parmaregion: Emilia-Romagna
o N°of residents: +50.000 (excluded metropolitan cities)
542 municipalities * Resulting in a dataset of:
869 households

* This was combined with a 2022 report conducted by the municipality
Parma about the neighborhood's incomes distribution
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from the microdata

the incomes < 10k €

o Representing approximately the most vulnerable families (ISTAT)

Parma municipality income distribution

<10k € 1
e
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Methodology — Economic Condition

For the analysis, it was considered the first two deciles and

2%
=

* Parma Region: Emilia-Romagna

Income deciles for each family and archetype was extracted *  N°of residents: +50.000

Elaboration of National Statistical Data (ISTAT), filtering by:

Households by income deciles

19 19
7% 8%
=
1 2 )3 4 5 6 7 8 9

The following matrices were combined:

o Archetypes distribution in the deciles considered

10

o N° of families with income < 10k € in the neighborhoods of

Parma

Weights were obtained for each census area
o Multiplied to the associated energy expenditure

10
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> rEaarch Results and Conclusions

* Lower density of vuln. families  § o .
- More energy efficient buildings g e * Territorial mapping of energy poverty allows

the spatial distribution of vulnerabilities to be
identified at a local level

* This approach allows to highlight the areas
with the highest concentration of critical issues

* The use of composite indicators, constructed
by integrating socio-economic and building
data, makes it possible to go beyond the
average territorial reading and identify specific

Higher density of vuln. families policies for intervention
Old buildings
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Detail of georeferenced energy poverty
distribution by census area in Parma municipality
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Thank you for your
attention!
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Building Typology

300

* |STAT provides marginal distributions

250 =

for each census area. It is necessary —
to generate a joint distribution
* The methodology used in the , 1 m B l I
literature is IPF (/terative Pattern o T
Fitting, which requires a reference ® —
distribution)
Building Age
* The reference distribution used is the
aggregate distribution at the
municipal level using the minimum i |

information method -
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statistical data:

Building age:

* Built before 1980 (vl)

* Built between 1980 and 2000 (v2)
* Built after 2000 (v3)
Building type:

e Single-family house (SF)
e Condominium (CD)
 Other (OT)

N° of family members:

* Fromlto>=6

Methodology - Archetypes

=

Definition of archetypes by family to georeference

Archetypes

v1_SE_1

v2 SF 1

v3 CD 5

Elaboration of National Statistical Data (ISTAT), filtering by:
Parma Region: Emilia-Romagna
N° of residents: +50.000

Building age
W< 1980

M1980<=t< 2000
m>=2000

Building type

B Condominium

.Single-family
house

B Other

11\% aﬁ/{g%ﬂly members
~ ~ 1
m2
m3

"8
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feaarch Methodology - Energy Expenditure Calculation

Defined archetypes

* building age

* building type in
* N° of family members

Use and technical
specifications of
household appliances
and systems

in

RSE Energy

Model
IEE project TABULA

(2009-2012) for buildings

characteristics

Calculation functions for

heating and electric
consumptions

out

Heat
consumption

Energy price
scenario

Electric
consumption

Energy

Expenditure
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