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The critical role of customer acceptance
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Increasing Customer Acceptance of Smart Grid Products & Services
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Overview of my Ph.D. thesis

Framework Paper: Development of a generic framework for increasing customer acceptance of smart
grid products and services
- Review and research agenda on how to increase customer acceptance of smart grid products and services
- Based on Kollmann‘s Acceptance Model (which relies on innovation research and attitude research + a new
component of usage)
..
Incentives & :
: : Psychological :
Incentives psychological : Customer value and market segmentation
. g Intervention
intervention
Paper 5
Paper 1 Paper 3 Paper 2 Paper 4 . P
. Generic customer
Reward vs. Endowment effect Hypocrisy & Customer Value of .
. ) segments and businesse
Punishments & reward type construal level Smart Metering .
models for smart grid
K.Kuenzel, M. Loock, K.Kuenzel K.Kuenzel, M. Loock, S.Kaufmann, H. Curtius, K.Kuenzel, M.
C. Cometta M. Delmas ? K.Kuenzel, M. Loock Loock
- 1%tlaboratory - Pretest planned for
experiment currently March 2014
. . - Pretest for
running - Study with customers manipulation check Dec
- 2" experiment with of an energy P 2013 ' Published Published
customers of Swiss efficiency portal _ First study earlv 2014
utility planned in planned for May y Y
early 2014 2014
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» Different contexts of acceptance, e.g.:

Ubiquitous use of the word acceptance

— In society: social acceptance: general

opinion of society

— In economic environment: market

environment, organizational

environment, consumer environment

* Different dimensions, such as
— Cognitive
— Affective
— Normative-evaluative
— Conative
e Different models
— Technology Acceptance Model
— Innovation Diffusion

Karoline Kiinzel

Community acceptance

* Procedural justice
« Distributional justice

Socio-political acceptance

» Of technologies and policies
« By the public

« By key stakeholders

* By policy makers

* Trust

Market acceptance

« Consumers
« Investors
* Intra-firm

Fig. 1. The triangle of social acceptance of renewable energy innovation.
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Acceptance of smart grid products and services

1. Positive Attitude

2. Purchase/Adoption

3. Usage

3a. active usage

3b. passive usage
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A Model for Increasing Customer Acceptance of
Smart Grid Products & Services

Awarness Acceptance Model Determinants Interventions
Time General determinants for Informational & antecedent
> all acceptance levels strategies
Attitude Adoption ||Acceptance Socio-economic variables information & education,
Awareness | | Assessment Action Use phase (e.g. Age, Income) prompting, modelling,
Knowledge phase phase (implemen- Psychographic variables commitment, goal setting,
phase (prior to (purchase / tation / (e.g. lifestyle, preference) social norms, etc.
(prior to purchase) adoption) innuse) Environmental conditions }
acceptance) |'| Assessment Action Use (e.g. macro-level, political)||| Consequence strategies
Acceptance || Acceptance |'| Acceptance JY——— | feedback, rewards &
+ + ¥ determinants (e.g. relative| punishment, etc.
actual actual actual actual Knowledge || ;4yantage, compatibility, |

value value ,  value , value level complexity, perceived risk Structural strategies

New products and services of

expected actual actual actual Assessment ACt'on.III.eveI det?rm'na;'is customer value, legislation,
(eg. willingness to pay / to pricing policies, etc.

value . value v value v value level ﬁexpend o, £ e o

purchase Q

Use level determinants || Theory based intervention
(e.g. willingness to use, mapping

. . _ usage frequency, usage
expected expected expected actual Use satisfaction / effort / How, when, where, what, who,

value value value value level efficacy / importance which interactions, etc.

NV AN ¢

expected expected actual actual Action
value | value 7 value ' value level
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Importance of Demand Response Programs

Before

Fouoiioiin 2

In the
future

Flow of erX|b|I|ty

Source: Hancher et. al. 2013
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Application Field

Self-
generation
Non-storable load | Storable load

Non-shiftable load | Shiftable load
 Nonaaieioad

E.g. laundry, dish E.g. electric vehicle,
washer, tumble heating, cooling,
dryer, vacuum battery, etc.
cleaner, stove, etc.

E.g. solar-PV,

solar-boiler,
micro-chp,
small E.g. burglary alarm,
biomass, automation, TV,
small wind lighting, etc.
power, etc.

Base load

Source: Hancher et. al. 2013
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Kind of contract

Table 1: Range of contract types: technical features and high-level terms imposed on customers

Contract Signal Signal Pricerisk Volumerisk Complexity Autonomy/ Financial

type form volatility Privacy loss compensation
TimeofUse  Price Static Low None Low None Limited

pricing based

Dynamic Price Dynamic High None High None High potential
pricing based

Fixed load Volume Static None Low High Limited Limited
capping based

Dynamic Volume Dynamic None High High Limited High potential

Control Predefined None None None High Limited/ High

based potential

Source: Hancher et. al. 2013
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Increasing Customer Participation in Demand Response Programs
A
%
A Q,,.
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<y, %
- &
Loyal but no/small willingness to Loyal and high willingness to
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program (or actual participation) program (or actual participation
>
et

A
§ 2%,
THE DENIER THE OPPORTUNIST O&(//):S//
no/small willingness to participate | High tendency to switch the i
in demand response program and | provider but also high willingness
high tendency to switch the to participate in demand response
program
>

provider

Participation in Demand Response Programs
12. November 2013
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Research Questions Paper |

THE CARROT OR THE STICK OR NOTHING AT ALL? - UNDER WHICH
CONDITIONS CAN PUNISHMENT AND/OR REWARDS INCREASE
CUSTOMER ACCEPTANCE OF DEMAND RESPONSE PROGRAMS

* (1) Are rewards and/or punishments an effective market instrument
to increase customer acceptance of demand response programs?

* (2) Are rewards or punishments better for increasing customer
acceptance of demand response programs?

* (3) How does one have to design and frame punishments in order to
mitigate their potential negative side effects?

Karoline Kiinzel 12. November 2013 17
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The role of rewards and punishments

4 )
Moderators
\ J
4 ) 4 ] )
Attitude (assessment level)
Reward vs. R _
. Participation (adoption level)
punishment
9 ) Loyalty (other variable)
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Description of Demand Response Program - Dishwasher

1. Sie starten den Geschirrspiler der ein Signal iibber den Smart Meter an den Energieversorger sendet

2. Der Energieversorger sendet ein Signal Giiber den Smart Meter an den Geschirrspller um diesen zu starten

- in Abhangigkeit, ob geniligend Strom aus erneuerbaren Energien vorhanden ist.

a) Mehr Strom verfligbar als gebraucht b) weniger Strom verfligbar als gebraucht

Sie kdnnen die automatische Steuerung des
Starts des Waschgangs verhindern und durch
eine mobile App, einen Schalter am
Geschirrspuler oder ein Onlineportal den
Spulvorgang sofort starten.

Karoline Kiinzel 12. November 2013 19
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Manipulation — Independent Variable

Reward: If you join the FLEX-Program and let your devices
automatically be controlled by your energy provider, you will be
rewarded with a discount of 50 CHF per month on your electricity bill.
This will only happen if you do not prevent the automatic steering
through the mobile app, the online portal or the button on your device
more than twice a month.

Punishment: If you join the FLEX-Program and let your devices
automatically be controlled by the signal of your energy provider, you
will not be charged with an additional fee of 50 CHF per month on
your electricity bill. This will only happen if you do not prevent the
automatic steering through the mobile app, the online portal or the
button on your device more than twice a month.

Karoline Kiinzel 12. November 2013 20
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Manipulation Moderator

No Reason vs. Reasons

* Reward: participation in FLEX-Program —> efficient use of electricity
from renewable sources in the region = less investement (and/or
postponement) for grid enforcement + no need for additional and
expensive power plants =2 distribute the resulting savings fairly
among customers: customers who participate will receive a
discount and those who do not will not receive a discount

* Punishment: no participation in FLEX-Program - no effcient use of
electricity from renewable sources in the region = high
investement (immediat/soon) for grid enforcement necessary +
need for additional and expensive power plants = distribute the
resulting costs fairly among customers: customers who do not
participate will have to pay an additional fee, customers who
participate will not have to pay an additional fee

Karoline Kiinzel 12. November 2013 21
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Generic Business Models for Smart Grid

3 *é 5
A P
c Supporters g
o [
= “Smart +” “Trader” ET
2 il _ i 2
S s
, ° S
. Ambiguous “Saver’ 2 g
o )
) = X

2 i ' 58,

o “Smart Camouflage” S8

% [V}

v 248

e g oy

(&)} 8 E g

= S EY

. - 55

Differentiation TRV

s3t

low < : > high el

involvement TS

g3 %

5238

O © E

Fig. 3 Generic clusters and generic business models for smart grids
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Customer Value of Smart Metering
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Fig. 4. Customer segments for smart metering.
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Kaufmann, S.; Kiinzel, K. & Loock, M. (2013). Customer value of smart
metering: Explorative evidence from a choice-based conjoint study in

Switzerland. Energy Policy, Volume 53, Pages 229-239
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