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* What is energy poverty and how to measure it

* Tools to fight energy poverty

* Energy transition, global instability and energy
poverty
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What is energy poverty and how to measure it
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Energy poverty

Energy poverty is lack of access to modern
energy services. It refers to the situation of
large numbers of people in developing
countries and some people in developed
countries whose well-being is negatively
affected by very low consumption of energy,
use of dn“t) or polluting fuels, and excessive
time spent collecting fuel to meet basic needs.
Today, 759 million people lack access to
consistent electricity and 2.6 billion people
use dangerous and inefficient cooking
systems. (1] 1t is inw ersely related to access to
modern energy services, although improving
access is only one factor in efforts to reduce
energy poverty. Energy poverty is distinct
from fuel poverty, which primarily focuses
solely on the issue of affordability.

Homes without reliable access to energy such as
electricity, heating, cooling, etc.

The term “energy poverty” came into emergence through the publication of Brenda Boardman’s
book, Fuel Poverty: From Cold Homes to Affordable Warmth (1991). Naming the intersection of
energy and poverty as “energy poverty” motivated the need to develop public policy to address
energy poverty and also study its causes, symptoms, and effects in society. When energy poverty
was first introduced in Boardman's bool\ energy poverty was described as not having enough
power to heat and cool homes. Today, energy poverty is understood to be the result of complex
systemic inequalities which create barriers to access modern energy at an affordable price. Energy
poverty is challenging to measure and thus analyze because it is privately experienced within
households, specific to cultural contexts, and dynamically changes depending on the time and

space.[?.].
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What is energy poverty and how to measure it

27.10.2020 Official Journal of the European Union L 357/35

RECOMMENDATIONS

COMMISSION RECOMMENDATION (EU) 2020/1563
of 14 October 2020

on energy poverty

(1)  Energy poverty is a situation in which households are unable to access essential energy services. With nearly 34
million Europeans unable to afford to keep their homes adequately warm in 2018 (°), energy poverty is a major
challenge for the EU.

(2)  Asrecognised by the co-legislators, adequate warmth, cooling, lighting, and energy to power appliances are essential
services that underpin a decent standard of living and health. Access to energy services is essential tor social
inclusion. Tackling energy poverty thus has the potential to bring multiple benefits, including lower spending on
health, reduced air pollution (by replacing heating sources that are not fit for purpose), improved comfort and
wellbeing, and improved household budgets. Taken together, these benefits would directly boost economic growth
and prosperity in the European Union.




What is energy poverty and how to measure it

* Expenditure-based: actual or modelled energy costs are compared to
income or total expenditure, if above a defined threshold, the
household is considered energy poor.

* Consensual-based: self-reported assessments of thermal comfort
and /or ability to afford the basic energy services.

* Direct measurement: actual thermal comfort and energy services
demand compared to reference temperature and energy
consumption.

* Pros and cons, mixing and multidimensional indices
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What is energy poverty and how to measure it

L Faiella and L. Lavecchia Energy & Buildings 233 (2021) 110692
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Table 1
Measures and estimates of energy poverty across developed countries.
Country Share of EP Measure(s) Reference
households
(year)
Canada 7.9 (2013) Energy expenditure > 10% income Green et al. [23]
England 10.6% (2014) Low income, high costs approach DECC [10]
Northern Ireland 44% (2009) Energy expenditure > 10% income NIGOV [46]
Scotland 35% (2014) (modelled) energy expenditure > 10% income CAG [7]
Wales 23% (2016) Energy expenditure > 10% income Welsh Gov. [61]
EU 27 13.1% (2009) Energy expenditure share > 2 (national) average share European Commission [18]
EU25 [7.8%-18.1%] Consensual approach from EU-SILC Thomson and Snell [55]
(2007)
France 11.9% (2017) Energy expenditure > 8% income and equivalised income < 3 decile ONPE [50]
Germany [2.9%-25.1%] Collection of 7 indicators (from Energy expenditure > 10% income to LIHC). Heindl [26]
(2011)
Greece [30,7%-43,1%] 4 indicators from the Greek energy povervy observatory (households meeting less EnR [17]
(2011) than 80% energy/heating needs, or using more than 10% of income)
Ireland 28% Required energy expenditure > different thresholds EIREGOV [16]
Italy 8.7% (2017) alternative version of the Low expenditure, high costs approach Miniaci et al [42]; Faiella and
Lavecchia [20]; SEN [67]; OIPE [66]
Japan 84% (2013) Energy expenditure > 10% income Okushima [49]
New Zealand 10-14% (2006) (modelled) energy expenditure > 10% income Lloyd [38]
United States 7A4% (2012) Energy expenditure > 10% income Lesser [36]
Austria (Vienna) 32% (2012) Survey assessment Brunner et al |6]




What is energy poverty and how to measure it

COMMISSION STAFF WORKING DOCUMENT

EU GUIDANCE ON ENERGY POVERTY
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Accompanying the document
Commission Recommendation

on energy poverty

(C(2020) 9600 final}

The recast Electricity Directive 2019/944/EU requires Member States to take
appropriate measures® to address energy poverty wherever it is identified, including in
the broader context of poverty. In addition, Member States must also protect vulnerable
customers'®. In particular, they are required to take measures to protect customers in remote
areas. The 2009 Directive concerning common rules for the internal market in natural gas
contains similar provisions'!.

A significant new element in the new legislative framework is that it requires the
number of households in energy poverty to be quantified. Article 29 of the recast
Electricity Directive refers to Member States” obligation to assess the number of households
in energy poverty and provides that Member States must establish and publish the criteria
underpinning this assessment. Article 29 also suggests possible criteria: low income, high
expenditure of disposable income on energy, and poor energy efficiency of dwellings.

Where the number of households in energy poverty is significant, Member States must
include in their NECPs an indicative objective to reduce energy poverty, provide a time
frame, and outline relevant policies'*. They are then under an obligation to report on any
progress made towards the objective of reducing the number of households in energy
poverty '’



What is energy poverty and how to measure it

Eurostat: consensual based
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What is energy poverty and how to measure it

Eurostat: consensual based in households at risk of poverty
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What is energy poverty and how to measure it

Eurostat: consensual based & risk of poverty

Percentage of population unable to keep home adequately warm
and below 60% of median equivalised income

14,0
12,0
10,0
8,0
6,0
4,0
2,0

0,0
2012 2013 2014 2015 2016 2017 2018 2019 2020

a@e Greece «@mitaly «@=Poland

UNIVERSITY

OF BRESCIA

12



What is energy poverty and how to measure it

A measure a la Low Income High Cost approach for Italy (Faiella & Lavecchia, 2015)
Not official but used in 2020 National Energy and Climate Plan

_________________________________________________________________________________________________________________________

' The i-th household is energy poor if
. al. high energy costs (share > 2 x the average);

| OR

b. Hidden energy poverty (zero heating expenditure AND total eq. expenditure < median value)

_________________________________________________________________________________________________________________________
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. A experyditure - 1§ Heating expenditure= 0
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https://www.rivisteweb.it/doi/10.1429/80536

What is energy poverty and how to measure it

A measure a la Low Income High Cost approach for Italy: percentage of households
OIPE, Energy poverty in 2020
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What is energy poverty and how to measure it
LIHC + modelled consumption + fine-scale for Italy (Camboni et al., 2021)

Energy
Performance / Census data / / Houseshold Budget
Certificate register urvey
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Stage 2:

Expenditure imputatio
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* Fuel poverty maps

* Probabilityto live in

fuel poverty

High cost
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https://www.sciencedirect.com/science/article/pii/S0301421521001932

Causes and contrasting policies

* Household income

* Housing conditions
* Home energy efficiency
* Energy sources

* Apparels energy efficiency
* Energy tariffs

* Behaviours and special needs
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Contrasting policies - Italy

* Household income:
* Case specific municipality in-kind support

* Housing conditions
* Home energy efficiency (since 2006)

* tax rebate for energy retrofitting

* total cost: EUR 984 min in 2016 (1,8 miIn recipients)

* recently redesigned to improve accessibility for low income HHs
* upgraded to “superbonus” (110%)

UNIVERSITY

OF BRESCIA

17



Contrasting policies - Italy

Average ‘ecobonus’ tax rebate by gross income class of the households’ recipient

Grafico 5. — Fruizione del Bonus ristrutturazioni (50%) per classi di reddito dei contribuenti — percentuali di
fruizione (barre) e importo della detrazione annua (etichette). Anno d’imposta 2019

fino a 10.000 EHEES

da 10,000 a 20.000 431 €

da 20.000 a 30.000 Loob €

da 30.000 a 40.000 J05 €

da 40.000 a 60.000 033 €

da 60,000 a 80.000 1.218 €

da 80.000 a 150.000 1.617 €

oltre 150.000 2.524 £

0% 10% 20% 30% 40% 50% B0% 70% 80%

RN Fonte: eloborazioni CRESME su dati Dipartimento delle Finanze — MEF — Dichiarazioni redditi anno d'imposta 2019




Contrasting policies - Italy
* Energy tariffs

Discount on energy bills: “Bonus gas” & “Bonus elettrico” (since 2009):
o on average 1 or 2 months of electricity and gas bills (central heating included)
o eligibility: equivalised household income and wealth (ISEE) < EUR 8.265
o total cost: circa EUR 200 min in 2020 (1,4 miIn recipients in 2016)

General subsidies

o exemption on the tax levy for the first 150 kWh /per month of electricity (since
1993) - total cost: circa EUR 634 min in 2016

o discount on the price of heating fuels in mountainous areas, Sardinia and small
isles (since 1998) - total cost: circa EUR 219 miIn in 2016

UNIVERSITY 19
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Contrasting policies — Italy
Do the bonuses go to the energy poors? Miniaci et al. 2014, Faiella and Lavecchia 2015

In 2012:
... receive the energy bonus? Total
.. is energy poor (n,)? No Yes
No 21.791.058 1.374.173 23.165.231
Yes 1784200 | < 280.863> 2.065.063
Total 21.791.058 1.374.173 23.165.231

Faiella and Lavecchia (2015)

In 2020, only 16% of energy-poor households received the bonus elettrico

20



https://www.bancaditalia.it/pubblicazioni/qef/2014-0240/QEF_240.pdf
https://www.rivisteweb.it/doi/10.1429/80536

Energy transition and energy poverty — ltaly
Introducing carbon tax (Faiella and Lavecchia, 20213a)

HHs energy demand under € 50 and € 100 CT: by exp. quintile

Change compared with the case of no CT

Electricity demand Heating demand

f= L=
E:ll— 1
':?_‘ 1 qir_
il W
m_ 1
1 I:F'_.

1 2 3 4 ] g9 o

1 2 a3 4 5] a9

B csocT B :1c0CT

Transport fuels demand Total energy demand

[ [
o o
=+ = 4
oo Do
1 2 3 4 3 1 2 3 4 3 98

1= poorer households; S=richer households; 99= all households

99

UNIVERSITY
OF BRESCIA



https://www.bancaditalia.it/pubblicazioni/qef/2021-0614/QEF_614_21.pdf?language_id=1.

Global instability and energy poverty — Italy
Market structure & about €10 bn interventions in 2021 (Faiella and Lavecchia 2022)
Final retail prices for Italian households

Electricity (€ per kWh) Natural gas (€ per Gj)
o T T ' | | | 199|5m1 200I{}m1 200'|5m1 201 bm1 201:5m1 202|0m1
1995m1 2000m1 2005m1 2010m1 2015m1 2020m1 data

data ‘

Monthly prices gas in €/Gj Monthly prices gas in €/Gj (2015 pric}es)

Monthly prices electr. in € kWh— Monthly prices electr. in €kWh {2015‘ pris

Jan-22 (y-o-y) Regulated mkt Free market

Electricity +103,4% +32,0%

Natural gas +84,4% +10,7% m-0-m
S energy +93,5% +23,1%



https://www.rivistaenergia.it/2022/03/interventi-governativi-domanda-energetica-e-spesa-delle-famiglie/

Global instability and energy poverty — Italy
Market structure & about €10 bn interventions in 2021 (Faiella and Lavecchia 2022)

first second third fourth fifth total

with mitigation

without mitigation

Prices (w.r. to 2018)

0
» electricity 12,0 18,3
6 heating (gas) 9,7 13,6
3 Demand (w.r. to 201 8)
10 electricity -5,2 -6,5
m nat gas with Gov W nat gas without Gov heating (gas) -7,1 -8,1
first second third fourth fifth total energy -6,8 a4
0 Expenditure (w.r. to 2018)
) I II II I I electricity 8,4 12,7
“ heating (gas) 4,8 6,6
:Z energy 6,2 9,0
10 total expenditure 0,3 0,4
23

B elec with Gov M elec without Gov
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Conclusions

* Rethink energy poverty definition and measurement

* Transportation & Cooling
* Agree on measurement and data collection

* Rethink contrasting policies
* Better targeting and focus on redistributive effects

* More attention to behaviours
* More policy integration (energy transition / housing <> energy poverty)

* Fiscal sustainability
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Thank youl!
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