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Overview

Personal
values

Drivers of preferences over
security?

What is the meaning of

Value of short term security ‘energy security'?

Value of long term

?
Security Convergence?
Dimensions of ES
Broad range of data about Perceptions
energy use and attitudes /Concerns

European
Commission




Value of Lost Load: why surveys?

« Top down methodologies
« for business: How much Value Added is lost?
« for households: How much is the loss in leisure time activities depending from electricity?

« Study of real cases (rare)
« Damage costs of real events

« Survey
« Bottom-up (NL, EE, PT)
« Max Willingness-to-pay to avoid blackouts
« Min Willingness-to-accept to compensate for it

* Averting behaviours (GR)

« expenditures in risk reduction as proxy of the value of the damage (e.g. buying storage,
backups units, ...)

European
Commission




Top down approach for households:
Leisure time lost as proxy of the damage from black outs

Equation 1:

=

Leizure valusys I hours spent on leisure activitissy: ¥ hourly wagey«

substitutability factorys X|(number of employe opley+
nonempiloyved coef ficientys ¥ number of nonemployved peopleys)

Equation 3:
Average net hourly wageys
. . - e arningsys 1
Disaggregation Responses Average substitutability factor x
e average working hours per working dayys
Orverall 609 £9.4% .
iy — perconal care hours per day) x e wark::t:g daysys
Morthern Europe 145 63.1% total days in a year
Easterm Europe 176 L3.9%
Region
Southern Europe o1 L8.0%
Waestern Eurcpe 157 57.9%
Relatively High £l L9.6%
Income
Relatively Low 241 £9.1%
Egquation 4:

Average emploved leisure value per dayys

= Average hours spent on leizsure per dayys x Average net hourly wageys European
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A bottom up approach can help in...

Focusing the monetization on consumers 'perspective

« They can know better consequences of disruption on their own comfort
« Are preference stable across consumers?

« Existing / additional security appreciated in the same way?

What are the main drivers of the perception of damage beyond duration and
frequency? Is their effect shared among consumers?

« Hourly wage / Gender / Age / Previous black-out experience / Rural vs urban
dwelling / Household size / Amount of the electricity bill / Consumption flexibility
/ Education
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Value of Lost Load — DCE implementation

Random Utility Theory: consumer are partially driven by rationality, some
observable drivers can explain the outcomes of choice processes

Participants
» residential energy users (including vulnerable consumers)
« Ca. 1000 respondents per country (sample by age and geneder)

Method

« DCE, Choice among three option for the blackouts occurring in the next five years
both (WTP to secure gains / WTA to accept losses of security)

« 5 repeated choices for each WTP/WTA

« Assessment of alternative future options (2) + status quo
Econometric estimation:

« Multinomial Logit and Random Parameter Logit
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Scenario A Scenario B Current

Number of planned

power outages in the 6 4 4
Discrete choice next 5 years
Duration of planned
model power outages in the 18 hours 10 hours 10 hours
= = next 5 years
MNL via maximum Number of unplanned
likelihood power outages in the 10 10 10
next 5 years
Duration of unplanned
power outages in the 15 hours 18 hours 10 hours
Random Parameter et 5 years
Logrt Electricity bill €1 discount on electricity €3 discount on electricity No change

bill per year bill per year

Which option would you M - -
choose? - - -

« DOE techniques (D-efficiency tests)
« Random Utility Theory: via likelihood maximisation, parameters for utility functions
« Marginal rate of substitutions between two attribute - marginal WTP / WTA

« Probability explained as function of attributes of choice and of characteristics of
respondent
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Value of short term SoS: results

Evaluating perceived damage — - EE NL PT
; : nplanned power
one hOL!I" of dlsruptlon outage (€) WTP 0.29  0.47 0.40
(over a five years timespan) Unplanned power
outage (€) WTA 7.92 11.18 5.20
sensitive to assumptions about electricity
consumption. Is advisable tailoring time specific
estimates.

| EE_ | NL_ | PT |

WTP 0.66 1.03 1.17

-

WTA 17.91 24.51 15.22
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Review previous study (Euro 2017)

Qur study, Portugal

Qur study, The Nethlerlands

Qur study, Estonia

London Economics (2013), UK

Praktiknjo A. 1. (2014), Germany

Piaszeck, Wenzel & Wolf (2013), Germany

Growitsch, Malischek, Nick, & Wetzel (2013), Germany
Kifeoglu & Lehtonen (2015), Finland

Hoch & James (2011), Australia

Reichl et al, 2013, Austria, winter, morning

Reichl et al. (2007), Austria

Bliem (2007), Austria

Fickert (2004), Austria

Abrate, Bruno, Erbetta, Fraquelli & Lorite-Espejo (2016), Italy 25.37
Bertazzi et al. (2005), Italy 4.61

Bertazzi et al. (2005), Italy 20.96

Sanghvi, (1983), USA, summer, midday | 0.2

Doane et al. (1988), USA, winter, evening 222

0 20 30 40 50 60 70

2451

65.88
34.74

o=
=
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Living in countryside
Living in town
Gender (female)

Household size

Income

Emphasis on a secure supply of ail,

gas, coal and uranium
Emphasis on safe clean water
Emphasis on adaptation

Emphasis on mitigation
Experienced insecurity
Energy savings

Regret EU strategy

M (+) WTA
M (+) WTP

M (-) WTA / & (-) WTP
M (-) WTA / & (-) WTP
(+) WTA / & (-) WTP
(+) WTP

(+) WTA
M (-) WTA / & (-) WTP

(-) WTP
(-) WTA

M (+) WTA / 1 (+) WTP

(-) WTP

(-) WTA / & (-) WTP
(+) WTA / | (-) WTP

(+) WTA / B (-) WTP
(+) WTP

(-) WTP
(+) WTA / & (-) WTP
(+) WTA

M (+) WTA
(-) WTA

M (-) WTA / & (+) WTP
M (-) WTA / & (-) WTP
(-) WTA / & (-) WTP

(+) WTA
(+) WTA / & (-) WTP

M (-) WTP

(-) WTA / & (+) WTP
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Value of long term SoS strategy

« Respondents assessed a scenario for a generic roadmap for a EU Energy Security
Strategy.

« “In particular, the strategy aims to reduce imports of oil by 3%, gas by 14% and
coal by 12% compared to the business as usual scenario by 2030.

« These goals will be achieved by:

saving energy,

producing more local renewable energy

making it easier to transport gas and electricity around Europe,
finding different ways and routes to import energy,

building good relationships with suppliers and distributers,

and having common goals when negotiating with other countries."
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Value of long term SoS strategy: Results

« Mean individual willingness to pay to support such strategy (Euro/year)

_ All countries m the Netherlands m
Mean WTP 43.77 39.04 50.97 42.14

Error 1.63 2.22 3.68 2.76
B - 820 804 757

N

Proxy to long term benefits from SoS
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Lessons learnt and input to policy

- Systematic approaches matter

« Importance of comparisons among countries
« WTA 1hr blackout 11€ NL 8€ EE 5€ PT
« WTP security 51€ NL 39€ EE 42€ PT

« No perfect method, but importance of continuous measurement
« Focus on consumers, perceived impact on wellbeing

« Perception: high dispersion of values
 Awareness campaigns?

« Perception of energy security
« Households would accept to pay extra price to secure their future energy supply

« Perception of energy technologies
 Great differences between social actors
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Datasets

Public perceptions on measures for energy security (ranking and rating
exercise)

Individual values
« egoistic/hedonic/altruistic/biospheric psychological-behavioural self perceptions,
wrt
« Household energy consumption profile (expenditures for energy bills, fuel
mix for energy services)
« Experienced interruptions of energy supply (frequency and durations,
inconveniences caused by black outs, activities disturbed by absence of
electricity)

Attitudes and intentions to invest in energy technologies
Preferences (wta/wtp) for securing improvements/accepting reductions of
SoS
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—Qperators appreciation = —Expected appreciation Public appreciation

154

to assure equitable access to energy services to
all its citizens

eluo

¢ to reduce the greenhouse gas emissions (i.e. 100% - to conduct research and development an new
mitigation) \ 90% - _ and innovative energy technologies
80% - : to ensure transparency and participation in
to provide available and clean water o ansparency particip :
70% _ energy permitting, siting and decision making
60%

50% _ _ _
to have a low energy intensity (unit of energy

required for unit of economic output)

to promote trade in energy products,
technologies and exports

to minimize the impact of climate change (i.e.
adaptation)

~U - to have a secure supply of oil, gas, coal and

a L/, - |
AN _ uranium
\ |

~ to have affordably priced energy services

to minimize the destruction of forests and the
degradation of land and soil

to minimize depletion of domestically available = ' to have small scale, decentralized energy
energy fuels B \ systems

to have stable, predictable, and clear price
- signals
to inform consumers and promote social and

community education about energy issues

to minimize air pollution




—OQperators appreciation = —Expected appreciation Public appreciation

a3

to assure equitable access to energy services to all its

citizens
to reduce the greenhouse gas emissions (i.e. 80% to conduct research and development an new and
mitigation) innovative energy technologies
70%

to ensure transparency and participation in energy

to provide available and clean water o o .. .
permitting, siting and decision making

spue)dayiaN

to promote trade in energy products, technologies and
exports

to have a low energy intensity (unit of energy required
for unit of economic output)

to minimize the impact of climate change (i.e.
adaptation)

to have a secure supply of oil, gas, coal and uranium

to minimize the destruction of forests and the

degradation of land and soil to have affordably priced energy services

to minimize depletion of domestically available energy

fuels to have small scale, decentralized energy systems

to minimize air pollution to have stable, predictable, and clear price signals

to inform consumers and promote social and
community education about energy issues



—Qperators appreciation = —Expected appreciation

to assure equitable access to energy services to all its

Public appreciation

1ebniliogd

citizens
to reduce the greenhouse gas emissions (i.e. 90%
mitigation) 80%
70% -

to provide available and clean water

to promote trade in energy products, technologies and
exports

to minimize the impact of climate change (i.e.

to conduct research and development an new and
innovative energy technologies

to ensure transparency and participation in energy
permitting, siting and decision making

to have a low energy intensity (unit of energy required
for unit of economic output)

adaptation)

to minimize the destruction of forests and the
degradation of land and soil

to minimize depletion of domestically available energy /

fuels \ B

to minimize air pollution

' to have a secure supply of oil, gas, coal and uranium

to have affordably priced energy services

to have small scale, decentralized energy systems

to have stable, predictable, and clear price signals

to inform consumers and promote social and
community education about energy issues



Ranking of social concerns for Energy Security

Ranking Operators Ranking households Expectations of operators
to ensure transparency and m
1 to have affordably priced to have affordably priced participation in energy :ﬁ_
energy services energy services permitting, siting and decision o
making =3
5 to have stable, predictable, to have stable, predictable, to assure equitable access to P
and clear price signals and clear price signals energy services to all its citizens m
to conduct research and . to conduct research and
to assure equitable access to
3 development an new and development an new and

: . . energy services to all its citizens . . .
innovative energy technologies oy innovative energy technologies

to ensure transparency and
participation in energy
permitting, siting and decision
making

to have a low energy intensity
(unit of energy required for unit
of economic output)
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Ranking of social concerns for Energy Security

Ranking Operators Ranking households Expectations of operators
to ensure transparency and 5
| to have affordably priced participation in energy o)
energy services permitting, siting and decision
making z
to assure equitable access (*]
2 to energy services to all its (s
Citizens :‘
to have stable, to assure equitable access 2
3 predictable, and clear to energy services to all its -
price signals citizens o 1)
=)
4 to have affordably (= B
priced energy services 7))
to conduct research and
5 development an new
and innovative energy
technologies
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Ranking of social concerns for Energy Security

Ranking Operators Ranking households Expectations of operators
to ensure transparency and
to have affordably priced to have affordably priced participation in energy
energy services energy services permitting, siting and decision
making

to have stable, predictable,
and clear price signals

to assure equitable access to
energy services to all its citizens

to ensure transparency and

participation in energy to have stable, predictable,
permitting, siting and decision and clear price signals

making

to inform consumers and
promote social and community
education about energy issues

to have small scale,
decentralized energy systems

jebniiod
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