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1. Need for flexibilities in the electricity system ﬂ(".

Current challenges

Increase in curtailment of electricity
generation from wind and
photovoltaics in Germany

Negative prices at wholesale
markets

High costs for storage

Limited flexibilities of supply and
demand

‘ Demand Response

ldea:
« Active involvement of users

« Shifting, reducing, increasing energy
demand according to the current
energy situation

Problem:
« Current price spreads on the

electricity markets are too small

- Are there other more effective
incentives?

3

(e.g. IEA 2015)
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(see Konrad/Scheer 2014, Schnabel 2014,
Lijesen 2007, Layer et al. 2017)
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1. Analyzed incentives for load flexibility

Time based tariff (Critical Peak Pricing)

* Pure financial incentive (time-dependent electricity price)
» Critical peak prising (CPP) from 0.27 to 0.90 €/kwh between 6 and 9 p.m.

(cf. Faruqui et al. 2010, Newsham/ Bowker 2010)

Tariff with normative feedback

« Comparison with what is “normal” and socially accepted

« “Moral compass” as motivator for providing flexibility
« ,What did you do in comparison to others during the last requested load shift"

(cf. Anderson/ Lee 2016, Schultz 1999)

Tariff with game elements

« Using play instinct to influence load pattern

« “Earning of coins to improve a virtual house and impress neighbours”

(cf. Deterding et al. 2011, Blohm/Leimeister 2013, Gamma 2016, Lossin et al., 2016a, b)
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2. Research questions

What motivates users to change their electricity demand?

( )
Is a tariff with normative feedback and a gamified tariff more

effective than a time based tariff when aiming for a flexible energy

demand?
\_ _J

( )

Which incentive scheme is most suitable under which conditions?
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3. Hypothesis model ﬂ(".
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Incentive
Schemes Nee(_j fo_r
 adjusting to
CcPP othe_r_s Intention to
* positive change
Tariff with > feeling of e
. electricity
normative self-worth Jemand
feedback Experience of
Gamified : TLOW
tariff J0y

Perception of
social belonging
to the reference

group

Gaming
experience
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4. Online survey

Online survey in Germany with 396 respondents (panel provider)

Sample representative in age, gender, and level of education (age: 20-70 years)

7

Wir mochten Sie darauf
hinweisen, dass heute
zwischen 18 und 21 Uhr
der Strompreis von
27 Cent/kWh auf
90 Cent/kWh steigt!

Far Tipps zum Stromsparen

Klicken Sie hier

06.09.2017

One-factorial between subjects design

3 scenarios, one for each incentive scheme

Time based tariff

EnergyNOW

Tariff with normative feedback

EnergyNOW

Reduzieren auch Sie heute zwischen
18 und 21Uhr Ihren Stromverbrauch,
um das Stromnetz zu entlasten!

® 8 von 10 Haushalten in lhrer
Umgebung haben bei unserer letzten
Aufforderung mehr zum Stromsparen
beigetragen als Sie!

Anzahl der Stromsparmaflnahmen
bei unserer letzten Aufforderung

I
I 2.6

M Sie W Durchschnittlicher Haushalt

Fur Tipps zum Stromsparen

Klicken Sie hier
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Gamified tariff
EnergyNOW

A Sammle Taler

Reduziere dafiir heute

zwischen 18 und 21 Uhr

deinen Stromverbrauch.

<[ Dein Haus |-
3

=

Du hast aktuell
NUR 8 Taler!

Fur Tipps zum Stromsparen
und Taler sammeln
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5. Results: Hypothesis model ﬂ(".
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MANOVA with contrast test

Incentive
Schemes

Need for
\/ « adjusting to

Time based tariff

‘/ others Intention to
- positive feeling of make the
Tariff with self-worth electricity
normative demand more
feedback flexible

Experience of
\/- flow

* joy

Gamified tariff

Perception of social

belonging to the X
reference group

Needs do not rise with the feel of
“belonging ...” for both incentives

Gaming experience

\ | Gaming experience has no effect
on the experiences of the user for

Hayes Process based both incentive schemes

moderation test
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5. Results: Hypothesis model ﬂ(".

Incentive multiple linear regression
Schemes
‘/ Need for ‘/
_ _  adjusting to
Time based tariff others Intention to

- positive feeling of X make the
Tariff with self-worth electricity
normative demand more
feedback Experience of flexible

v o flow
vy v

Gamified tariff

Perception of social

belonging to the X
reference group

Gaming experience
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6. Conclusion / Answers to research questions ﬂ(".
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RQ1: What motivates users to change their electricity demand?

7

All tariffs perform equally. Our study could not confirm the hypothesis
that tariffs with normative feedback or game elements are more
effective than CPP tariff when aiming for a flexible energy demand.

-
Are there focus groups for tariffs?

« CPP seem to be more attractive for lower income levels

« normative feedback is more effective for high-income levels

_*© women indicated a higher sensitivity for tariffs with game elements. )

Overall the willingness to reduce demand seems to be less attractive than
shifting load.

Residential customers seem to know few on electricity demand of their
appliances. = There is a need for further field studies!
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5. Results of the online survey
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® Perceived benefits of the electricity tariff depends on the incentive scheme

average

06.09.2017

50 -

4,0 -

3,5 1

4,5 - 4.4%

4.85*

practical benefit

4.4%*

3.87*

hedonic benefit
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B time based tariff

M tariff with
normative feedback

gamified tariff

* Significant difference from the time based tariff
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5. Results of the online survey
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B Effects of the incentive schemes on the needs and experiences of the user

® Normative feedback and gamification address the user at a more emotional

level than time based tariffs

average
4,5
4,0
3,5
3,0
2,5
2,0
need for need for
adjustingto  positive feeling of of flow
others self-worth
06.09.2017 Schaffer et al. “Incentivising Load shifts from residential customers”

experience experience

M time based tariff

4,1*

W tariff with

normative
feedback

gamified tariff

of joy

* Significant difference from the time based tariff
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5. Results: Hypothesis model ﬂ(".

multiple linear regression

Incentive
Schemes

Need for (b =0.221; t = 2,969; p < 0,01; VIF = 2,517)
; ; \ s
Time based tariff \/ * adjusting to \/(b =-0,200; t = -2,507; p < 0,05; VIF =2,888)
others Intention to
* positive feeling of X make_tr_\e
Tariff with self-worth electricity
normative _ demand more
feedback Experience of flexible
‘/ » flow ‘/ (b=10,274; t =2.952; p <0,01; VIF = 3,910)
- : * joy ~
Gamified tariff (b =0,248; t = 2,752; p < 0,01; VIF = 3,701)

Perception of

social belonging X
to the reference

group

Gaming
experience
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5. Results: different incentive?

® There is no significant difference between the incentives:

Intention to make 50 -
the electricity W time based tariff
demand more
: 4,77
flexible
4,52 m tariff with normative
4,48
4,5 + feedback
gamified tariff
4,0 - .
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5. Results of the online survey

B Effects of the needs and experiences of the user on his/her intention to make
the demand more flexible.

B Regression analysis does not explain any causal relation
® - More studies needed to explain the relation

Need for adjusting to
others

Need for positive
feeling of self-worth

Intention to make the
electricity demand

more flexible
Experience of flow
Experience of joy
*p <0.05; *p<0.01
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Bedirfnis sich
anderen anzupassen

Bedurfnis nach
positivem
Salbstwertgefihl

Erlebnis van Flow

Erlebnis von Freude

Anreizmechanismen

Zeithasierter |
Stromtarif .

Stromtarif mit -0,26™
normativem
Feedback
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Intention den
stromwerbrauch zu
flexibilisieren

Abbildung 11: Analyse des Mediationseffekts bei paarweisem Vergleich des zeitbasierten Stromtarifs und des

Stromiarifs mit normativem Feedback; *p </0,05; **p < 0,003.

Bedirfnis sich
anderan anzupassen

Bedurfris nach
positivem
salbstwertgefihl

Erlebnis von Flow

Erlebnis von Freude

Anreizmechanismen

Zaitbasierter
Stromtarif >
-0,15*
Gamifizierter
Stromtarif

Intention den

Stramwerbrauch zu

flexibilisieren

Abbildung 12: Analyse des Mediationseffekts bei paarweisem Vergleich des zeitbasierten Stromfarifs und des

gamifizierten Stromfarifs; *p <0,05; **p < 0,005,
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