niversitat
wien

MASTERARBEIT / MASTER’S THESIS

Titel der Masterarbeit / Title of the Master ‘s Thesis

,, Effects of Subsidies on Consumer Intention to Adopt

Battery-electric Vehicles in Austria “

verfasst von / submitted by

Camila Rauchwerger BSc

angestrebter akademischer Grad / in partial fulfilment of the requirements for the degree of

Master of Science (MSc)

Wien, 2020 / Vienna 2020

Studienkennzahl It. Studienblat / degree
programme code as it appears on
the student record sheet:

Studienrichtung It. Studienblatt /
degree programme as it appears on
the student record sheet:

Betreut von / Supervisor:

UA 066 914

Masterstudium Internationale
Betriebswirtschaft

Univ.-Prof. Mag. Dr. Bernhard Kittel






ACKNOWLEDGEMENTS

I am thankful to everyone who has supported me during the process of writing this thesis.
Primarily, I am grateful to my supervisor Univ.-Prof. Mag. Dr. Kittel, who guided me with
invaluable feedback while simultaneously allowing me to decide upon the approach of the

thesis to the topic.

In addition, I am thankful to the participants of the study for making this thesis possible, and
without whom it would not have been possible. A big thank you goes to my friend Thomas,

who was patient enough to discuss and help me solve every issue I faced.

Finally, my deepest gratitude goes to my partners in crime, Isa and Alex, who have always

encouraged and supported me in all areas of life, including the making of this thesis.

Thank you.



STATUTORY DECLARATION

I hereby declare to have written this master’s thesis entitled “Effects of Subsidies on Consumer
Intention to Adopt Battery-electric Vehicles in Austria” on my own, without having used other
references and resources than the ones quoted. Thoughts from other resources having been
integrated directly or indirectly into this thesis have been indicated as such. This thesis or parts

of it have not yet been published or used in academic assessments.









Table of Contents

List of Figures 0
List of Tables 0
List of Appendices 1
List of Abbreviations 2
Abstract 2
1. Introduction 3
2. State of the art on BEV adoption 4
2.1 Consumer’s perception 0f BEVS il AUSIFIA...............ccccocoieoiioiiiiiiiiiiiiiit ittt 4
2.2 In comparison with other EUropean NALIONS ................ccccoccueoioiioiiiiiiiiieae sttt 6
2.3 Main obstacles and motivators for the adoption Of BEVS..........c.ccccuciiiiiiiiinniiiniieeeeeetee e 7
2.4 Evaluation 0f POLICY IHCERMIIVES............cccccuiriiiiiriisieiee ettt ettt ettt et 8

3. Theories & sensitizing concepts 10
3.1 The 1role Of the GOVEITIENL................cccccoiiiiiaiieieeeeee ettt ettt 10
3.1.1 PUBIIiC SECOT tREOTY ..uiiiiiiiiiiiieicei ettt sttt ettt ettt ebe e 12

3.1.2 ThEOoTrY Of tAXAtION. ....ccueiuieieeiieieeieteete st eet et et e et estesseeseesseessesseessessseseessesseansenseensesseansesseensesnsensennnes 13

3.2 The problem Of @XtErNALILIES ...............cccuciiiiiiiiiieeee ettt ettt 14
3.3 IRCENIIVE LREOTY ...ttt bttt ettt 17
3.4 Theories on consumer adOPtion DERAVIOF ..................c.cccoueeiioiiiiiiiiiiiiiiiitee ettt 18
3.4.1 Rational ChoICE thEOTY .....cciiiiiiiriiriiiiitieeer ettt sttt ettt ettt 20

3.4.2 Theory of cONSUMPHION VAIUES.......ccueeieriieieiieiieieteecee ettt sseestesneeseeneesseennas 24

3.4.3 Theory of planned DERAVIOT...........ccuiiierieieieeeeee ettt eseeneesseennas 26

3.4.4 FUIther TelEVANE ASPECLS .....veiuieieriretieeieriieteeteetesteetesttetesetessesseessessseseessesseensesseensesseansesseensesnsessesnnes 33

4. Research model and hypotheses 36
4.1 RESEAVCIH MOAEL ...............oceeeeeeeeeee e ettt bttt ettt ettt et eae e 36
4.2 POLiCy INCENIIVES TH AUSIFIG ...ttt ettt ettt ettt 36
4.3 HYPDOIRESES ...ttt ettt ettt 38

5. Methods 38




5.1 Methods of dat@ COILECHION .............cccociioiiiiiiiiiiiiii ettt ettt ene
5.2 REIEVANE ASPECES ...ttt ettt ettt sttt b e ettt ettt ene
5.3 THE QUESTIONNAITE ...ttt ettt ettt bbbttt ettt ene s

5.4 Variable aggregation ANd SIALISTICS................c.cuciiiririiiiieieeete ettt ene

6. Results

0.1 DEIOZIADIRICS ...ttt ettt b ettt ettt
0.2 STATISTICS ...ttt ettt ettt ettt et a et a et ettt

O.3 MAITL MOUELS ... ettt et e e e e e

7. Discussion

7.1 Ineffectiveness Of SUDSIAIES ...............cccoviiiiiiiiiiiiieeee ettt

7.2 OPHMAL MOAEL ...ttt ettt ettt

8. Summary

9. Limitations and further research

10. References

45

45

47

51

52

53

56

58

60

62



List of Figures

Figure 1. A model of negative externalities (self-drafted based on Figure 1. from Biala, 2019,

Figure 2 Rational choice theory scheme (adapted from Tversky & Kahneman, 1990, p. 21) 21
Figure 3. Consumption values theory (adapted from Sheth, 1991, p. 16) ......cccvvvvvreirenenen. 25
Figure 4. Theory of planned behavior (adopted from Ajzen, 1991, FIG. 1. p. 182) ............... 27
Figure 5. Research model based on the theory of planned behavior and further commonly
highlighted aspects affecting intention to buy/use BEVS ......c.ccccoiiiiiniiniiiiniencciences 36
Figure 6. Scatter plot of group differences in intention to buy between control (m= 3.41,
SD=0.96) and test group (Mm=3.14, SD=1.14)......coiriiiiieieeieeeeeee e 47
Figure 7. Scatter plot of significant (p<0.05) group differences in environmental behavior
between control (m=4.00, SD=0.81) and test group (m=3.71, SD=0.79). .....cccvvevvrrvrreennnee. 48
Figure 8. Six best models according to R? adjusted (vertical axis) for control (left) and test

group (right), respectively. Black or withe blocks indicated the inclusion or exclusion of

predictors shown on the horizontal axis..........ccceeciiriieiiieniieiiee e 52
List of Tables

Table 1. Variables and items of qUESHIONNAITE...........cerieriieriierieeiieeieeiee et eeee e eiee e eeeens 42

Table 2. Demographic description of participants in control and test groups ............cccceeeneen. 45

Table 5. Description of aggregated variables of both control and test group...........cccceeueeneee. 47

Table 6. t-test for equality of means between control and test groups .........cccceeveevverveniennnene 48

Table 7. Pearson Correlation between main components of the theory of planned behavior. 49
Table 8. Correlation results between variables in the control group ........ccccoeevevciievienieeines 49
Table 9. Correlation results between variables in the test group ........ccocceeeeveevierciienienieeinen, 50
Table 10. Control group: Regression results between the independent variables and intention
0 DUY/USE (ITB) .ottt ettt et st e et e s eaeebeesaaeenbeennnas 50
Table 11. Test group: Regression results between the independent variables and intention to
DUY/USE (ITB) 1.ttt ettt ettt et e et e et e e b e sabeenseeenbeenseesaseenseannnas 51

Table 12. Descriptive results of single items of all variables .........c..ccccovceviiiiniinicniiencennens 86



Table 13. t-test results between groups of each item of the aggregated variables.................

List of Appendices

Appendix 1. Text for diffusion of survey on Facebook groups

Appendix 2. Results of evaluation of single items of each variables...........................



List of Abbreviations

AT
BEV
EB
EC
EMO
EU
EV
EX
GHG
ICEV
U
PBC
SDR
TPB
RCT
SMN
SNP
SPN
VAT

attitude

battery-electric vehicle
environmental behavior
environmental concern

affects and emotions towards BEVs
European Union

electric vehicle

experience with BEV's

green-house gases

internal combustion engine vehicle
intention to buy/use battery-electric vehicles
perceived behavioral control

social desirability response

theory of planned behavior

rational choice theory

subjective media norm

subjective peers' norm

subjective personal norm

value-added tax



Abstract

In an effort to decarbonize the transportation sector, governments are setting their cards on
battery-electric vehicles (BEVs). With sluggish adoption rates, several countries have resorted
to subsidies to accelerate the process. These are designed to address one of the biggest barriers
consumers face when it comes to BEVs, their high front-purchase prices. This thesis evaluates
the effectiveness of such subsidies in Austria, making use of the theory of planned behavior.
The experiment design entailed an information treatment in a survey, containing a control
group to determine the treatments’ effect.

Informing participants on the subsidies did not have the expected effect in either their intention
to buy BEVs nor in their perception of barriers for the adoption of BEVs. Various potential
reasons for these results are discussed in detail. Furthermore, this thesis adds up to the body of
literature emphasizing the predictive value of affect and emotions on intention of behavior, a

variable excluded from the theory of planned behavior.

Im Bestreben den Transportsektor von fossilen Brennstoffen zu befreien, setzen Regierungen
vermehrt auf batteriebetriebene Fahrzeuge. Um den schleppenden Konsum zu beschleunigen,
machen einige Lénder Gebrauch von Subventionen. Diese sollen eine der grofBten
Konsumbarrieren vor denen Verbraucher beim Kauf von batteriebetriebenen Fahrzeugen
stehen, ndmlich deren hohen Anschaffungspreis, tilgen. Diese Arbeit evaluiert anhand der
Theorie des iiberlegten Handelns die Effekte dieser Subventionen in Osterreich. Das
Experiment betraf ein Informationstreatment in einer Umfrage, inklusive Kontrollgruppe, um

die Effekte des Treatments zu bestimmen.

Informationen iiber die Subventionen hatten nicht den erwarteten Effekt, weder auf deren
Intention batteriebetriebene Autos zu kaufen noch auf deren Einstellungen iiber die Barrieren
sich einen solchen anzueignen. Verschiedene potentielle Griinde fiir dieses Ergebnis werden
im Detail in der Arbeit diskutiert. Dariiber hinaus wird in der Arbeit einen Uberblick iiber die
Literatur gegeben, die sich mit voraussagenden Faktoren auf Affekt und Emotionen bei der
Intention einer Handlung beziehen, bei der es sich um eine Variable handelt, die aus der

Theorie des tiberlegten Handelns exkludiert wird.



1. Introduction

Climate change is a topic that concerns us all and requires coordination among global actors in
their efforts to tackle it. In the European Union (EU), public perception of climate change as a
serious problem has never been higher (93%) (European Commission, 2019a). The current
number of protests and movements around the globe demanding action against climate change
is unprecedented and accentuates the urgency of the matter. However, the implementation of
the much-needed reforms lags behind even among EU member states (European Commission,
2019b). As the EU embraces its role as the global leader in the fight against climate change, it
has set up various plans of action to decarbonize the Union’s economy. These are all part of
the recently announced European Green Deal, which had been in discussion since the
beginning of the last decade (European Commission, 2019b). The EU strives to drastically
reduce its green-house gas (GHG) emissions and to completely decarbonize the Union’s
economy by 2050. The transportation sector is one of the key targets of the deal. They have set
the goal to reduce the sector’s GHG emissions by at least 90% by 2050 (European Commission,
2019b). In order to reach these objectives, several measures are being implemented at the EU-
level, such as the Energy Performance Buildings Directive and the Strategic Action Plan for
Batteries in Europe formed in 2018. However, as everything in the EU, the change ultimately

depends on the implementation of the necessary measures by the member states.

Today 24 of the 27 member states of the EU have taken steps to stimulate the adoption rate of
electric vehicles (EVs). Bonus payments or premiums i.e. subsidies are only offered by twelve
of them, while most limit their incentives to tax reduction or exemptions for EVs (European
Automobile Manufacturers Association, 2019; International Energy Agency, 2019). While
incentives on BEVs in general are understood to be effective, the exact details on the size and
extent of the incentives are subject of discussion. A look at the current EV-rate in the EU,
shows a rather gloomy picture. EVs, that is battery-electric vehicles (BEVs) and hybrids
together, constitute only 2% of newly registered vehicles in the EU (European Environment
Agency, 2019). However, it may be too soon to draw conclusions, as some of the measures
have only been in place for less than a year, as is the case in Austria. A look up north, provides
a good example for member states to follow. Norway, having put in place various incentive
programs for EVs since 1990, has long been one of the world’s leading e-mobility societies. It

has by far the most advanced transition rate and the biggest relative and absolute quantities of



EVs in all Europe (International Energy Agency, 2019). Its e-mobility market has been in
constant growth and today, it continues to have the largest relative amount of EVs in the world

(European Automobile Manufacturers Association, 2020).

In Austria, a nation with similar GDP to Norway, the total number of BEVs at the beginning
of 2020 was 31,016. In Norway the total of BEVs on the streets at the same point in time was
260,692. In other words, only 0.6% of vehicles in Austria are electric, in contrast to the 9.3%

share of BEVs in Norway (Statistik Austria, 2020; Statistisk sentralbyra, 2020).

Subsidies are clearly one component of the successful transition in Norway. However,
subsidies are only effective if people actually make use of them. This requires them to be ready
to make the shift towards BEVs. Hence, the literature has increasingly focused on consumer
acceptance and the factors influencing their behavior, such as the incentives themselves (Li et
al., 2017). Due to the difficulties and costs observations of people’s behavior entail, scholars,
businesses and politicians rely mostly on surveys to obtain information about consumer
intention of adoption, a critical predictor of actual adoption behavior. Considering that Austria
implemented such subsidies at the beginning 0f 2019 to incentivize the adoption of BEVs, there
is a clear need for the evaluation of these measures. Literature on consumers’ perception of
BEVs in Austria is rather lacking as the few that exist evaluate EVs in general and not BEVs
specifically. This thesis is not only the first academic work (as far as my knowledge goes) to
assess the publics’ perception of BEVs specifically, but the effectiveness of these incentives as

well.

2. State of the art on BEV adoption

2.1 Consumer’s perception of BEVs in Austria

Data on the population’s perception of EVs in Austria had until the last decade been mainly
collected as part of questionnaires on consumer opinion on the topic of renewable energy. This
section provides a short overview of the current situation on BEV adoption and the population’s
perception in Austria. In general, most surveys until now assessed consumer’s perception of
EVs in general and not of BEVs specifically. This is a gap in the literature this thesis will not
be able to fill but will hopefully motivate others to do.



As already mentioned above, only 0.6% (31,016) of registered vehicles in Austria are fully
electric (Statistik Austria, 2020). In 2019 only 2.8% (9,242) of newly registered vehicles were
electric and further 5% (16,505) were hybrids, while 92.1% were conventional internal
combustion engine vehicles (ICEVs) (Statistik Austria, 2020). However, the adoption rate has
actually been increasing over the years. The respective shares were 2% and 1.5% for BEVs and

2.7% and 2,3% for hybrids in 2018 and 2017 respectively (Statistik Austria, 2018; 2019).

The first survey to analyze consumer acceptance of electric powered vehicles, incl. BEVs, in
Austria, was made by the Social Science Studies Organization for the Magistrate of City
Development and Planning in 2009 (Bittner & Tschipan, 2009). Despite the sample being
relatively big (1,007 inhabitants of Vienna), it seems to have been selectively biased, being
composed of mostly highly educated Viennese inhabitants (59% at least high school
graduated), from which 52% stated they “could imagine themselves purchasing a [B]JEV”. This
is a clear distorted picture of the Austrian population and an overestimation of the actual share
of the population in the position to consider the possibility to buy BEVs (especially considering
that the survey ran in 2009). However, more interestingly, 21% of those willing to purchase an
EV, said they could only do so, if an economic incentive would be provided. Almost half (46%)
of participants answered that they would surely not consider the purchase of a BEV. From a
sociodemographic perspective, those intending to buy a BEV were overwhelmingly young,
male and educated. Further analysis of the results showed an increase in readiness to purchase
BEVs with higher heterogeneity of already owned means of transports (cars, motorcycles,

bikes, etc.) (Bittner & Tschipan, 2009).

Since 2015, there has been a yearly barometer on consumer attitude towards renewable energy
in general run by a conglomerate of institutions in Austria. The most recently published survey
for 2018 was run mainly by the Institute for Management of Production, Energy and
Environment of the University of Klagenfurt. According to their results 18% of Austrians want
to buy a BEV in their next car purchase (2% more than in 2017), and 44% could imagine taking
a BEV into consideration in their next car purchase (Alpen-Adria-University Klagenfurt et al,
2019). This coincides with the results of a survey by Innofact published in June 2019 run across
several European countries. The question on BEVs only inquired if consumers would take the
purchase of a BEV into consideration (“Fiir mich kommt der Kauf eines Elektroautos in
Frage”) to which 37% (42% of men and 32% of women) from 1,063 Austrian car owners

ratified that they would (Innofact, 2019). Furthermore, in the survey In Alpen-Adria-University



Klagenfurt et al, (2019) from 1,014 Austrians 42% said they would like to shift to an EV in the
next five years. They derived this increase in market potential for EV's to an increase in personal
experience with BEVs, since the proportion of participants who have driven a BEV and
informed themselves about BEVs increased from 16% in 2017 to 24% in 2018 and from 29%
in 2017 to 35% in 2018, respectively (Alpen-Adria-University Klagenfurt et al, 2019).

Early adopters of EVs in Austria have been identified by Priessner et al. (2018). Their findings
concluded that psychological factors had a more significant role in predicting EV-adoption
than socio-demographic aspects, but both aspects differed greatly between potential adopters
and non-adopters. These results were further verified by Brezovec et al. (2019) who targeted
generation Z in their study. Early adopters seem to be less individualistic and have a more
egalitarian worldview than non-adopters and are characterized by clear pro-environmental and
pro-technological attitudes. They are also more likely to live in regions where EV policy
incentives are in place (Priessner et al., 2018). Furthermore, Brezovec et al. (2019) concluded
that attitude towards EVs plays a critical role in potential EV adoption. Scepticism towards the
technology and social norms had an influence on adoption as well. They also detected a relation

between willingness to purchase EVs and energy-saving behavior in their participants.

Most recently, Priessner and Hampl (2020) conducted a choice-based conjoint experiment with
393 respondents in Austria, to see potential differences in purchase willingness, when products
are presented in bundles. The bundle presented to participants, consisted of EVs, photovoltaic
solar panels and battery storage for households. They concluded that the majority of potential
EV owners would prefer to purchase an EV in such a bundle, if possible. Another outcome of
their experiment was that policy incentives are more effective when product bundles are

presented with already discounted price tags.

2.2 In comparison with other European nations

In other parts of Europe more extensive and systematic surveys have been taking place. An
epitome is the Nordic-EV-Barometer, measuring consumer’s readiness and willingness to
adopt BEVs as well as surveying BEV owners on their experience with public infrastructure.
The survey is usually run once a year and covers consumers from Norway, Iceland, Sweden,
Finland and Denmark. This survey includes much more specific questions on consumer
acceptance of BEVs, such as what type of car engine they are most likely to choose in their

next car purchase; what type of barriers they face for the purchase of BEVs; and which elements



are important to get them to consider purchasing BEVs. From owners of BEVs they ask how
often and where they charge their vehicles, as well as about their experiences with public
charging stations. The Norwegian government has repeatedly used these data to adjust their

policy measures to the assessed needs (Lorentzen, 2019; Norsk elbilforening, n.d.).

As stated above, the adoption rate in Norway is the highest worldwide, with a total of 260,692
BEVs registered at the beginning of 2020. Their share of BEVs in relation to the total fleet
number currently on the streets is 9.3% (Statistisk sentralbyra, 2020).

In Germany the adoption rate, similar to the Austrian one, is very low in comparison with more
Northern states. There were only 83,175 BEVs registered at the beginning of 2020 (January
1%Y). With that, Germany’s BEV share of only 0.17% is even lower than Austria’s. (Kraftfahrt-
Bundesamt Deutschland, n.d.). Current German subsidy programs, introduced in July 2015,
are known as environmental bonus (German: Umweltbonus). For BEVs or fuel cell vehicles
with a purchase price of up to 40,000 EUR, the bonus amounts to 3,000 EUR and 2,500 EUR
for those above a purchase price of 40,000 EUR (Bundesministerium fiir Wirtschaft und
Ausfuhrkontrolle, 2019).

Luckily EVs low market share is not equivalent with their presence in German-related EV
adoption research. For example, in a survey with 1152 German participants, Lieven et al.
(2011) tested consumer preferences on hypothetical vehicle types and criteria. They concluded
that only 4.9% of the participants could be really considered potential EV purchasers. A
number in line with governmental expectations. Most participants saw the high purchase cost
of EVs as the biggest barrier (Lieven et al., 2011). Plotz et al. (2014) on the other hand,
identified the characteristics of EV early adopters to accelerate the adoption process. They
concluded that policy measures should target middle-age family men professionally active in

the technology sector and residing in rural or suburban areas (PI6tz et al., 2014).

2.3 Main obstacles and motivators for the adoption of BEVs

The importance of consumer acceptance for the successful adoption of any technology, is not
only widely understood in academia but shapes policy-related recommendations as well. In
2015, Green eMotion submitted to the European Commission a report on the necessary
measures for the deployment of EVs in the EU. Among the critical five points to consider was
consumer acceptance, since the adoption of EVs ultimately depends on the attitudes and

perceptions of consumers towards EVs. As for the obstacles of adoption, they identified three



main ones: (1) the high front purchase price of EVs; (2) the range anxiety of consumers; (3)
and the access to (fast) public charging infrastructure (Green eMotion, 2015). These results
coincide with further literature (Biresselioglu et al., 2018; Carley et al., 2013; Egbue & Long,
2012; Krupa et al., 2014; Li et al., 2017). Biresselioglu et al. (2018), concluded that the main
obstacles for the adoption of EVs in Europe were: (1) cost concerns; (2) lack of information;
and (3) lack of charging infrastructure. Li et al. (2017) identified not only the lack of access to
charging infrastructure as a problem, but the time it demands as well, making fast-charging
infrastructure a priority. Additionally, charging appears to be a problem that cannot be met
with public charging stations, since consumers are less willing to charge BEVs in public than
at home. Despite consumers recognition of the advantages of EVs, their interest in them is
mainly shaped by their perception of their disadvantages (Carley et al., 2013). It is important
to note, that despite providing an overview of common concerns, these may not necessarily

represent the concerns consumers in all nations face (Biresselioglu et al., 2018).

Meanwhile the motivations to buy EVs can be differentiated into environmental, economic and
technical benefits of EVs; personal and demographic factors have also been differentiated.
Those who express early interest in EVs are usually highly educated, previous owners of
conventional hybrids, environmentally conscious, and concerned about dependence on foreign
oil (Biresselioglu et al., 2018). As for the psychological factors, consumer attitude towards the
technology and personal experience with BEVs seem to be the best predictors of adoption
intent (Li et al., 2017). In general, consumers recognize the benefits of EVs and see their
enhanced fuel economy as the main argument in their favor. Nevertheless, this does not seem
to have much of an effect on purchase intention (Carley et al, 2013). Even the most inclined to
consider the purchase of an EV were unwilling to pay more than a small extra cost in relation

to ICEVs (Krupa et al., 2014).

2.4 Evaluation of policy incentives

As characterized above, there are several barriers consumers face when it comes to the adoption
of (B)EVs. High front-purchase prices and a lack of charging infrastructure have been
identified to be among the main concerns consumers face. Accordingly, subsidies as well as
the deployment of charging infrastructure are some of the most common incentive measures
worldwide (Rietmann & Lieven, 2019). As a consequence, their evaluation is very present in

the literature on EV adoption. The conclusions on the effectiveness of these measures are



mixed, as usual, but most scholars see them as effective actions in the promotion of (B)EVs

(Hardman et al., 2017; Rietmann & Lieven, 2019).

Policy incentives in general have been determined to have a positive effect on consumer’s
intention to purchase EVs (Langbroek et al., 2016) as well as on actual purchase behavior
(Rietmann & Lieven, 2019). EV promotion takes many forms, but the most common are
incentive policies for charging, driving, vehicle registering and purchase (Li et al., 2020).
According to actual purchase behavior, among the most effective ones are the introduction of
dedicated license plates, financial incentives such as subsidies and tax exemptions as well as
the abolishment of purchasing and driving restrictions (Li et al., 2019). Especially the first two
interventions showed the best results (Li et al., 2019). Purchase incentive policies, such as
value-added tax (VAT) and purchase tax exemption on EVs have been determined to be among
the most effective incentive schemes (Hardman et al., 2017; Kim & Heo, 2019; Rietmann &
Lieven, 2019). Some scholars, such as Ness-Schmidt et al. (2008) argued fixed-amount

subsidies to be a better alternative than a VAT reduction, due to efficiency reasons (p. 43-44).

Analogously, the deployment of charging infrastructure seems to stimulate BEV adoption at a
similar level (Mersky et al., 2016; Rietmann & Lieven, 2019). However, some argue financial
incentives alone, despite effectively encouraging consumers to adopt EVs, are not enough to
actually facilitate the transition from ICEVs to EVs (Kim & Heo, 2019). There are also scholars
such as Li et al. (2020) with contrasting results, in which purchasing incentive policies were
the least preferred scheme from a bundle of incentives already in place in China. Financial
subsidies for cars are especially important to support consumers in their consumption decisions.
This is in part due to the high search costs relative to the savings per unit, but as well due to

financial hurdles with high front-purchase prices (Naess-Schmidt et al., 2008, pp. 28-30).

On the other types of incentives, such as free parking or the right to use bus designated lanes,
results are contradictory. Mersky et al. (2016) determined the latter to have not as much of an
effect on BEV sales, while Langbroek et al. (2016) concluded them to be an efficient alternative

to financial subsidies.

In the end, governments can choose any combination of incentives, but they will not serve their
purpose, if civil society remains unaware of them. As a matter of fact, a big portion of the
population in countries with incentives in place do not know about them. This can in part

explain why, as in China, EV adoption rates remain rather low despite the measures. In fact,



less than one third of consumers have a better understanding of the incentive policies, and half
knew little about them (Li et al., 2020). This is the reason why scholars such as Hardman et al.
(2017) highlighted the value of education and awareness campaigns as ways to promote the

incentives to consumers.

As for the eventual phasing out of the financial incentives, Zhang et al. (2018a) argued that
EVs’ environmental advantages over ICEVs, could progressively be emphasized as
policymakers start phasing out the incentive policies for EVs. Rietmann and Lieven (2019)
accentuate the effect of charging infrastructure to sum up over the years, and thus reduce the
importance of large financial incentives over time. This would eventually allow governments
to phase out expensive subsidy schemes. However, a premature and or abrupt removal of
incentives should be avoided, and thus incentive programs should ideally be designed for a

longer period of time (Hardman et al., 2017; Rietmann & Lieven, 2019).

3. Theories & sensitizing concepts

To assess the effectiveness of the subsidies and tax exemptions for BEVs implemented in
Austria, it is important to first understand the operating principles of the public sector and
markets. This is a prerequisite to comprehend the problem of externalities, where governments
need to intervene in situations where market prices fail to reflect the real costs of goods in
society. Such is the case in the transportation sector, where governments attempt to tackle the
sector’s GHG emissions by subsidizing BEVs. This is a common policy tool to accelerate the
transition from a former environmentally harmful technology to a newer less polluting one.
The next segments covers the government’s role in society, the problem of externalities and
the role subsidies play in the government’s effort to address these. However, the effectiveness
of these measures ultimately depends on the willingness of citizens to adopt the subsidized

technology. The theories on consumer adoption of technology are covered in section 3.4.

3.1 The role of the government

Most of today’s largest economies are capitalist, allowing individuals and businesses to own
property and compete with one another in the search of profits and economic well-being. In
these systems, it is the sum of the decisions of each individual consumer and producer which

adds up to the bigger economic picture. Here, there are no central authorities setting up rules

10



on which products and services are to be provided and at which prices. This induces competing
forces of supply (producers) and demand (consumers) to shape the prices that ultimately
determine what and how something will be produced, as well as who will profit from it. This
market dynamism takes place in a legal and social framework shaped by its corresponding

government.

The exact role of the government in an economy is a topic of its own. Simply formulated, the
main debate is about the extent to which a government may intervene in the market. The
positions can be broadly split up into capitalist economy and socialist economy. The former in
its more extreme form, laissez-faire capitalism, acts in accordance with the principle of
neoliberalism, in which activities in the market are not to be regulated in any form by
governmental intervention. This is due to fear that the government’s self-regulatory nature may
impede the Smithian spontaneous order, the natural self-organization of an economic system.
The opposite of laissez-faire is understood as dirigisme, an economic doctrine in which the
state has a strong regulatory and directive role in the economy to offset productive
inefficiencies and market failures. There are many varieties of socialism but no single
representative definition of all of them. Their only shared characteristic is the concept of social
ownership, especially when it comes to public goods such as natural resources (Benedict, 1985;

Hall, 1990).

The discussion about which approach works best is as old as history. Taking a look back, Adam
Smith (1723 — 1790) is thought to be a strong laissez-faire supporter who saw the government
as an essential institution but of necessarily limited activity. It is widely known that he argued
for the government’s role to entail the establishment of “a tolerable administration of justice”
(Smith, 1776, as cited in Irwin, 2014), the defense of property rights, including adequate
dispute settlement mechanisms to enable individuals to “secure the fruits of their own labour”
(Smith, 1776, as cited in Irwin, 2014), allow investment and exchange, and to defend the nation
against aggression (Irwin, 2014). After a more detailed analysis of his work by Viner (1927),
we now understand that even the idol of laissez-faire economy, was a stronger supporter of
government regulation as popularly thought. He argued for the government to assume various
more responsibilities, such as the regulated labelling of products, the enforcement of contracts,
wages paid in money, regulation of monetary and banking policy, the maintenance of

infrastructure and public health and order the regulation of all institutions, including
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companies, restriction on interests for borrowing to hinder investors to overspend, export

taxation and most relevant for this work, governmental subsidies (Viner, 1927).

Since then, various economists have developed whole schools of thought on the role
government should play in an economy. Despite their opinions diverging in several aspects,
most economists agree that in general the government’s function is to guarantee the stability
of the infrastructure in which economic activities take place, i.e. maintain the educational,
technological, financial, physical, and social infrastructure. Only when these are in place, can
markets effectively fulfil their role in increasing wealth and well-being in society. And since
the construction and maintenance of such frameworks is beyond the capacity and interest of
any single company, it remains the main responsibility of the government. This is done through

numerous laws and institutions directly and or indirectly affecting economic activity.

Most recently a further essential role of the government is being discussed, a role especially
relevant for this thesis: the prevention of environmental degradation. This includes two
responsibilities the government should definitely bear, the provision of public goods and the
offsetting of externalities (Pleskovic & Stiglitz, 1999, p. 35). The concept of public goods was
first proposed by Paul Samuelson in his theory of public goods (1954) and entails collectively
consumed, non-rival and non-excludable goods. The nature of these goods, more specifically,
their propensity to give rise to market failures, makes their provision and supervision by the

government indispensable (Samuelson, 1954).

3.1.1 Public sector theory

The existence of market failures, understood as ways in which self-interested individual
behavior in the market leads to economically inefficient allocation of resources, paves the way
for welfare economics (dirigisme) to evaluate policy interventions. These have the goal of
improving the system towards more dominant allocation of resources, potentially establishing

Pareto efficiency (Vining & Weimer, 1990).

Two of the main perspectives on the public sector are the normative and the positive theories.
While the normative theory discusses the activities that a government should perform to be in
accordance with broadly accepted norms in society (Buchanan, 1987), the positive theory of
the public sector focuses on the incentives generated by financing given goods and services

through the public sector (Pryor, 1967). The latter concentrates on the policies’ effects on the
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economy but does not necessarily evaluate their effectiveness in terms of the normative theory

(Dollery & Worthington, 1996).

On a side note, both theories’ core assumption of people as rational economic actors has been
at latest challenged by the field of behavioral economics. Today, human behavior is understood
to be afflicted by cognitive biases, systematic errors in thinking which distort the actor’s

perception, judgement and decisions (Tversky & Kahneman, 1990; Sen, 1977).

There are two key questions in the normative public sector theory, collectively known as the
theory of government expenditure, from which the following questions derive: in which areas
of the economy is governmental intervention legitimate and under what decision rules? (Grand,
1991). This leads us to the issue of (negative) externalities, in which consequences of
commercial activity affect third parties without these being represented in market prices. These
are clear situations of market failure in which government’s intervention is clearly legitimized.
This is usually done via the implementation of taxes and subsidies, which contribute to the

efficiency and equity in the system (Nault, 1996).

3.1.2 Theory of taxation

According to the traditional first-best principle of the Samuelson cost-benefit test, pollution
taxes and subsidies should equal to the marginal external costs and benefits the commercial
activity in question causes (Kaplow, 2008, p. 409). Clearly, any form of redistributive policy
(taxes and subsidies included) leads to distortions in the market and can potentially lead to
inefficiencies (Kaplow, 2008, p. 193). Considering this, along with the most visible effect of
taxes, the reduction of taxpayers’ purchasing power, the optimality of the government’s

redistributional program becomes especially relevant (Kaplow, 2008, p. 17).

The academic literature on the subject of optimal tax analysis can be traced back to Ramsey
(1927). His work was further developed by Mirrlees (1971), Diamond and Mirrlees (1971),
Atkinson and Stiglitz (1976), Stern (1982), and Stiglitz (1982). Their work has been refined
and re-evaluated since then, as well as influenced by diverse areas of research such as
behavioral economics, political economy, social choice, happiness economics, and dynamic
macroeconomic analysis (Boadway, 2012, pp. 1-3). However, even then, Ramsey (1927)
already recognized the distortion present in the markets, as market prices not necessarily

represent their real cost to society. Accordingly, he named these hidden costs shadow prices
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(Ramsey, 1927). In accordance with the standard methodological approach, normative
decisions in tax policy are to be drafted so as to maximize the welfare levels of its members
(Boadway, 2012, p. 6). Accordingly, the optimal taxation is to be designed so that consumers’
welfare is maximized, assuming that consumers respond to whatever incentives the tax system

provides (Mankiv et al., 2009, Ramsey, 1927).

One important aspect raised at latest by behavioral economics, is the questionability of the
standard assumption of rational individual decision-making. On the one side, we have the
aspect of bounded rationality, which means that some decisions are just too complicated to be
made without an appropriate investment of time. On the other side, some decisions are actually
based on motives other than self-interest. All these aspects raise questions on the basis of
standard normative analysis and make government interference more appealing (Boadway,

2012, p. 5).

3.2 The problem of externalities

Externalities can be broadly defined as third-party effects, which are not reflected in the prices
of economic activity by two parties. Shortly, an externality is when there is a divergence
between private and social cost (Pigou, 1920/2013). Externalities have been central to the
neoclassical critique of the free market. Government interference is perceived as necessary if
two conditions are met: (i) “an activity by a set of economic agents enters (“alters”) the utility
functions of other consumers or the production functions of other producers, not directly
involved in the activity” (Tresch 1981/2002, p. 146); and (ii) the gains and losses from these

effects are not adequately reflected in the competitive market system (Dahlman, 1979).

There are several ways to classify externalities, ranging from their sources and effects to their
addressability. One such differentiation is based on their consequences, which can be either
beneficial or negative, referred to as external economies or diseconomies respectively (Liu &
Turnovsky, 2005). Clearly, diseconomies are the externalities most strongly discussed in the
literature and in politics. Another classification differentiates between consumption,
production and consumption-production externalities; the first being those alterations in the
utility function caused by some consumers to at least another consumer; the second generated
due to alterations in the production function of at least on producer by some producers; and the
third, caused by changes in the production function of at least one firm by some consumers,

and vice versa (Liu & Turnovsky, 2005). Furthermore, there is a differentiation between
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individualized and aggregate externalities, the former being those externalities in which the
external effects of the activity depend not only on the nature of the activity but on the individual
performing it as well. Aggregate externalities, on the other hand, are external effects generated
only by the aggregate level of some exclusive economic activity. These include all forms of
pollution externalities affecting individuals, including GHG emissions, which costs are

independent of the identity of the producers (Liu & Turnovsky, 2005).

Concisely, the theory of externalities, as Tietenberg & Lewis (2009) put it and Biala (2019)

outlined, postulates that:

For any negative externality-generating product, (1) the output produced will be
excessively large, (2) excessive pollution externalities will be genreated [sic], (3) the
product’s price will be too low, (4) the externality-generating firms will exert no effort
to generate optimal level of pollution as long as the costs are external, and (5) re-
cycling of the product will be deterred, because its residues are disposed of virtually
free of charge. In summary, whenever a product generates a negative externality,

inordinate amount of the product will be produced at an extremely low price.” (p. 3).
The model of negative externalities from Biala (2019, p. 4) illustrates the problem as follows:

Figure 1 models the case of a negative externality and depicts that when negative
externalities exist, the marginal private cost (MPC) will be lower than the marginal
social cost (MSC), the difference being the marginal external cost (MEC) imposed on
the society. That is, MSC — MPC = MEC, which implies that MSC = PC + MEC.
Likewise, marginal external benefit (MEB) plus marginal private benefit (MPB) equals
marginal social benefit (MSB). In other words, MSB = MPB + MEB. Since MEB = 0
in the case of negative externalities, MSB = MPB. While the competitive equilibrium
output is Q. obtained where MPC = MPB, the efficient equilibrium output is Q., which
is lower and occurs at the point where MSC = MPB = demand (D). Note that MSB =
MPB =D. (p. 3)

Negative externalities result from marginal private cost (MPC) being lower than the marginal
social cost (MSC), resulting in the marginal external cost (MEC) imposed on society. So, MSC
— MPC = MEC, implying that MSC = PC + MEC. Ditto, marginal external benefit (MEB) plus
marginal private benefit (MPB) result in marginal social benefit (MSB). That said, MSC =
MPC + MEC, and in the case of negative externalities, MEB = 0, MSB = MPB. While the

15



competitive equilibrium output Q¢ results from MPC = MPB, the efficient equilibrium output

Q¢ lies lower and occurs where MSC = MPB = demand.

MSC =MPC + MEC
8
a2
MPC = supply
pe
| % -
MPB = demand
0 .
Q° Q° output

Figure 1. A model of negative externalities (self-drafted based on Figure 1. from
Biala, 2019, p. 4)

In other words, the real costs of an externality-generating good or service are usually not
represented in its market price (P° being lower than the efficient P¢), “because private costs,
which are reflected in market prices, fall short of the social costs of production and or
consumption of the good or service” (Biala, 2019, p. 3). At such low levels, the market price
P¢ only reflects the MPC but not the MEC of the MSC equation. An efficient level of production
would only be reached at the higher price P¢. Due to the competitive equilibrium output Q°
being greater than the efficient equilibrium output Q¢, the generation of societal costs are not
represented in the market price of the externality-generating goods and services. This
underpricing leads to the overproduction and overconsumption of such goods and services,
where consumers and producers do not face the full consequences of their behavior. The result

is a market system which does not result in a socially efficient outcome (Biala, 2019).

The textbook solution to any externality of such magnitude, as the GHG emissions in the
transportation sector, are corrective taxes/subsidies, such as the Pigovian tax, named after its
first proposer (Pigou, 1920/2013). The dimensions of these proposed taxes/subsidies should
ideally equal the aggregate marginal damage/benefit effects to correct the externalities and
achieve Pareto optimality. These forms of taxes/subsidies, feasible for governments to manage,
correct the externality by a single tax levied on the externality-causing activity (Pigou,

1920/2013). However, consumers are known to prefer less-restrictive policies, such as
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subsidies, over more-restrictive ones like bans, when it comes to incentivizing environmentally
friendly behavior (Vringer et al., 2015). Consequently, when it comes to the decarbonization
of the transportation sector, governments worldwide have been employing subsidies instead of
so-called sin taxes or bans to incentivize BEV adoption (Bjerkan et al., 2016; Brand et al.,
2013; European Automobile Manufacturers Association, 2019; Langbroek et al., 2016; Santini
et al., 2016).

3.3 Incentive theory

Among the basic principles of economic theory, is the fundamental assumption that people
respond to incentives. An incentive is something that influences a person to act a certain way,
such as the prospect of a punishment or a reward. Under the assumption that people are rational
decision-makers, incentives are meant to nudge them towards a specific outcome. This is the
reason why changes in policy affecting prices of goods, such as the implementation of
incentives, should affect people’s utility function and ultimately their consumption behavior

(Mankiw, 2014, p.7).

Several nations, facing the decline in air quality as well as the pressure to meet their climate
goals, have been working on ways to accelerate the decarbonization of transportation. In order
to incentivize consumers away from ICEVs and towards EVs, they have applied several
incentivizing measures, e.g., subsidies, tax breaks, exemptions from rules, outreach campaigns,
as well as improvements in e-charging infrastructure. The policy currently most emphasized
are financial incentives, which are known to influence behavior in people (and firms) to act in
a specific way (Yang et al., 2016). These incentives, either in the form of bonuses or tax-breaks
are purchase-based policy incentives and reduce the purchase price and the fixed costs of
(B)EV ownership (Sierzchula, 2014; Lieven et al, 2011; Yang et al., 2016). Use-based policy
incentives on the other hand, reduce the margin costs of EVs and can take the form of free
parking for EVs, allowance of EV drivers to use the bus lanes, or an exemption from congestion
charging for EV drivers. The deployment of e-charging infrastructure has been determined to
be equally relevant to the financial incentives in influencing consumers’ behavior (Rezvani et

al., 2015).

The effectiveness of policy incentives is determined by its effect on the probability of
consumers purchasing the product, in this case (B)EVs. Only when considerably increasing

this chance, can a policy measure be described as effective. In some studies, subsidies have
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indeed been previously found to have a positive effect on the intention of EV adoption
(described in section 2.4.). However, actual adoption of EVs, and specifically of BEVs is very
hard to study due to the low market shares of these types of vehicles. Additionally, it is hard to
determine if an eventual increase in adoption is caused by the subsidies or not, without
consumers’ surveys. For these reasons, the literature on consumer (B)EV adoption relies
mainly on surveys assessing intention of adoption to evaluate consumer’s readiness to adopt
BEVs. As further elaborated below, intention is widely understood to be the proximate variable
of actual behavior (Arts et al., 2011; Ehrlich, 1969; Glasman & Albarracin, 2006; Rezvani et
al., 2015 Rokeach & Kliejunas, 1972; Sample & Warland, 1973; Schuitema et al., 2013).

3.4 Theories on consumer adoption behavior

Consumer adoption of goods, in this case of innovations, is defined in the academy as a
behavioral response in the form of purchase and use of the innovation (Schuitema et al, 2013;
Huijts et al., 2012; Jansson et al., 2010). It is a wide field with various schools analyzing the
phenomenon from several perspectives. While some scholars, such as Rogers (1962/2003)
center upon the characteristics of the process of diffusion of an innovation, others focus on the

decision-making process of individual consumers (Ajzen, 1985; Ajzen & Fishbein, 1980).

Despite BEVs being invented even before ICEVs (Energy.Gov, 2014), most consider them as
an innovation and a few see them even as a disruptive innovation (Dijk et al., 2016). Truth be
told, at that point in time, the technology of ICEVs was superior to that of BEVs, thus leading
to its almost complete displacement out of the market. As time went on and research on the
climate catastrophe grew, today we understand more than ever how problematic ICEVS’
emissions are. This led EVs and especially BEVs to re-enter the scene as a viable innovative

solution to the problem.

Academic discussion on the diffusion of innovations was especially marked by the theory of
diffusion of innovation from Everett M. Rogers (1962/2003). He described diffusion as a
“process by which (1) an innovation (2) is communicated through certain channels (3) over
time (4) among the members of a social system” (Rogers 1962/2003, p. 60). Innovation is
understood primarily as an evolution of products to better fit consumer preferences, by
fulfilling five qualities: (1) relative advantage; (2) compatibility with existing values and
practices; (3) simplicity and ease of use; (4) trialability; and (5) observable results (Rogers,

2003). But the most highlighted requirements, not only by Rogers (1962) but by several other
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authors, for the effective adoption of a technology are (i) the ability of potential adopters to
adapt the innovation to their own needs, (ii) the degree of uncertainty perceived, and (iii) the
meaning of the innovation for the intended adopter (Greenhalgh et al,. 2004; Rogers,
1962/2003; Meyer & Goes, 1988; Meyer et al., 1997).

People can be active seekers of innovations, experiment with and challenge them, evaluate
them, and develop feelings and opinions about them (Greenhalgh et al., 2004). The
stereotypical categorizations of adopters into adopter categories seems to have been
extensively misapplied and according to Greenhalgh et al. (2004) lacks empirical support. For
this reason, Greenhalgh et al. (2004) identified in an extensive amount of literature personality
traits of individual adopters and summarized them as follows: (1) general psychological
antecedents, being traits associated with the propensity to try out and use innovations; (2)
context-specific psychological antecedents, such as motivation and ability to use the innovation
in question; (3) meaning the intended adopter gives to the innovation; and (4) the adoption
decision, the dependence of the final decision by the individual from other contingent,
collective or authoritative decisions. These factors are further partitioned into measurable
variables and items by several models of decision-making, some of which will be further

described in detail in the following segments.

In general, the different antecedents or predictors broadly characterized above and further
segmented below around the behavioral response, i.e., the adoption and use of the technology
at hand, are mainly different types of intentional measures such as consumer readiness and
willingness to adopt the technology. These variables are understood as the main predictors of
and are considered as the proxy variables for adoption behavior (Arts et al., 2011; Schuitema

etal., 2013).

One of the main theories to predict human behavior and widely used as a presupposition by
economic theories, is the rational choice theory (RCT) found in section 3.4.1. It is implicit in
several of the most basic principles of economics, including in the theories on taxation and in
the concept of incentives described above. The theory basically assumes that human behavior
is driven by rational assessment of benefits and costs with the ultimate end of maximizing their
own utility. The RCT is a standard example of models derived by economists for economists,
characterized by its analytical power, broadness and simplicity. This may be ideal for some
economists’ wide-ranging analysis of society, but for sociologists and other social scientists it

lacks descriptive richness (Coleman 1994; Coleman & Fararo, 1992). Over the years,
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economists started to adapt their models and integrate more sociological aspects into their
analyses. Traditional economic models, such as RCT, were progressively adapted to suit its
users’ new needs. But a theory can only go so far as its fundamental assumptions and that of
RCT is its foundation itself: human behavior being driven by rational benefit-cost analysis. A
growing body of research and several schools of thought have highlighted the theory’s deficits
and shortfalls in predicting human behavior (Tversky & Kahneman; 1990). They see the nature

of the RCT to be mainly a normative theory and not an explanatory one.

With time, several more complex alternatives started to emerge and are today well established
in academia. A commonly used model is the theory of consumption values (TCV), which
includes the lacking psychological factors in RCT into its evaluation (section 3.4.2.). But
despite this, the TCV like the RCT, jumps from its main components to actual behavior,
without an intermediary. This implies studying human behavior directly, i.e., the actual
purchase behavior. A task so costly only a fraction of academia can perform. Luckily, there
have been scholars who have developed models that evaluate the intermediate intentional stage
before behavior. One such key model, and the model used in this thesis, is the theory of planned
behavior (TPB), developed by Fishbein and Ajzen (1975). It characterizes the essential aspect

of intention of behavior as a proxy to behavior and centers on the variables affecting it.

The theory of planned behavior (Fishbein & Ajzen, 1975) is known for its strong predictive
power and is widely used in the field of consumer adoption of environmentally friendly
products, including (B)EVs (Adnan et al., 2017). It is presented in detail in section 3.4.3.
However, in their attempt to fit all into a tiny concept, even the best models, exclude essential
information and variables which later on turn out to be indispensable. This is the case for the

TPB as well, which commonly highlighted shortcomings are further discussed in section 3.4.4.

3.4.1 Rational choice theory

The rational choice theory (RCT) has been the dominant model in economics for a very long
period of time. It has also been adopted in disciplines like sociology, political sciences and
anthropology (Green & Shapiro, 1994; Bernholz & Radnitzky, 1986; Swedberg, 1990). As
Green (2002) put it: “[RCT] is based on the fundamental premise that the choices made by
buyers and sellers are the choices that best help them achieve their objectives, given all relevant
factors that are beyond their control” (pp. 4). In other words, it assumes benefits and utility

maximization under a set of given circumstances to be the determinants of agent behavior.
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As Green (2002, p. 5) summarized, the RCT of consumer behavior entails four axioms on
consumer preferences: (i) the consumer faces a known set of alternative choices; (ii) the
consumer’s preferences are complete, i.e. preferences between two alternatives are not
arbitrary; (iii) these preferences are transitive, meaning that if a consumer prefers A to B and
B to C, then they automatically prefer A to C, the same applies for indifference between
alternatives; and (iv) the consumer will always choose the most preferred alternative, unless
there is indifference, then they will make a choice between the alternatives, which is not
possible to deduct in advance (Green, 2002; Kreps, 1990; Mas-Collel et al., 1995). Rational
behavior is understood in RCT as behavior that is in accordance with these four axioms (Green,

2002).

The model sets to explain the making of the optimal decision in a situation with a set of
uncertain possibilities and values. The individual actor is assumed to be able to collect adequate
evidence and adapt its beliefs to consequently make the optimal decision to maximize their
utility function based on their long-term preferences (Myerson, 1991; Tversky & Kahneman,
1990). RCT assumes agents to perform only those actions that best satisfy their desires, given
their beliefs. These desires and beliefs are themselves assumed to be rational or at least
internally consistent. The agent is expected to update their beliefs in accordance to only the
relevant and optimally weighted evidence available to the agent. The amount of resources
invested for the collection of the evidence is determined by the subjective relevance of the
agents’ desires. This is in part defined by their prior beliefs about the likely cost, quality and
relevance of different types of evidence (Green, 2002; Tversky & Kahneman, 1990). These

relations are schematically presented in Figure 2.

Desires -L Beliefs

A

\4

Evidence

Figure 2 Rational choice theory scheme (adapted from Tversky & Kahneman,
1990, p. 21)
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Criticism and shortcomings

Looking at Figure 2, three optimizing operations become visible: (i) determining the best
action, for a set of prior beliefs and desires; (ii) building the most valid beliefs, based on the
evidence available; and (iii) collecting the optimal amount of evidence, for given desires and
beliefs. This means that the framework of RCT can go wrong at three levels and the failure
may be due either to indeterminacy or to irrationality. Possible failures may be due to the non-
existence of an optimal action, preference or amount of evidence. Agents might as well fail to
carry out the ideal action, form the correct belief or collect the necessary rational amount of

evidence (Tversky & Kahneman, 1990).

Scholars have increasingly raised doubts about the actual power of the RCT to predict what it
aims to predict. This ranges from questioning if the theory as a whole asks the right sort of
questions to criticizing its lack of empirical validity (Coleman & Fararo, 1992; Green &
Shapiro, 1996; Leontief, 1971). The premises of rationality and of agents systematically
reviewing their beliefs have often been put into question, latest by behavioral economics. The
theory is often seen to be primarily a normative theory rather than an explanatory framework
(Tversky & Kahneman, 1990). Definitely, one of the most pronounced criticisms is that of
Kahneman and Tversky (1990), who argued RCT to be more of a prescription of behavior than
a predictor. The theory’s core assumption of rationality is according to our current

understanding of human decision making rather outdated (Tversky & Kahneman, 1990).

Furthermore, Tversky and Kahneman (1990) argue that the RCT fails to yield unique
predictions, which is essential for the validity of a theory. They explained this as follows:
“There may be several options that are equally and maximally good. More importantly, there
may be no option with the property that it is at least as good as any” (Tversky & Kahneman,
1990, p. 25). Indifference between several options arises when consumers are unable to rank
and compare the alternatives. Scenarios, in which there may be no optimal action, are cases in
which an agent may be unable to compare and rank all the alternatives they have, to form
preferences. In such situations, the agent is not even being irrational because rationality does
not entail having complete preferences and insisting on it could end up being a form of

hyperrationality, i.e., irrationality (Tversky & Kahneman, 1990).

The lack of an optimal belief may in part be caused by uncertainty and/or strategic interactions.

Uncertainty is here understood as the inability to define probabilities to possible outcomes.
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This might either be a consequence of too little information or poor judgement. Rationality
would require them to abstain from forging judgements and acting upon them, which could not
be more distant from reality. Strategic interactions in social settings can also hinder agents from
forming rational beliefs, as typical situations known in game theory arise. Without enforcement
or commitment devices, agents are just unable to form rational beliefs about each other. And
to make matters even more complicated, i.e., more realistic, there are situations in which both

uncertainty and strategic interactions are present (Tversky & Kahneman, 1990).

Another relevant aspect of Tversky and Kahneman’s (1990) critique is the determinacy
problems that arise from the need to decide the amount of information needed to form an
opinion. There are opportunity costs that need to be accounted for when evaluating the level of
effort required to collect relevant information. Theoretically, an agent should stop collecting
information at the point at which the marginal cost of acquiring information equals its expected
marginal value. The problem is that the real value of additional information cannot be
determined in advance (Tversky & Kahneman, 1990). As Tversky and Kahneman (1990)
rightly criticize, while the remark that a rational agent should make “greater investment in
information when undertaking major than minor decisions” (Becker, 1976, p. 7) is true, it does

not define the amount of resources they need to invest.

In summary, RCT has been the dominant paradigm in economics and has collected a lot of
criticism over the years. There are of course scholars such as Coleman and Fararo (1992)
arguing for the value of RCT in economics and other social sciences. But the shortcomings and
weaknesses highlighted over the years, especially by Tversky and Kahneman (1990) who
question all premises of the theory, make its use questionable. Additionally, it does not include
any intention lever before action, making it only usable for settings evaluating actual behavior.

This excludes all studies in which such costly observations are utterly or nearly impossible.

Besides rational choice theory, several other models of human behavior have been developed
over the years. Many of them include aspects completely absent in the rational choice theory,
identified as relevant for the prediction of human behavior. They tend to focus much more on
the beliefs of consumers about the product or action being evaluated and identify the variables

affecting these beliefs.
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3.4.2 Theory of consumption values

The theory of consumption values, developed by Sheth et al. (1991), is widely used in the
analysis of consumer behavior. It focuses on the different psychological aspects that affect an
individual’s decision before consuming a product, here called consumption values. These
explain “why consumers choose to buy or not to buy (or use or not to use) a specific product,
why consumers choose one product type over another” (p. 159). This theory has been applied
in the evaluation of diverse goods, and services (e.g. Lee et al, 2002; Park & Rabolt, 2009;
Williams & Soutar, 2009) and was determined to have an outstanding predictive validity in
over 200 studies (Sheth et al., 1991). It is an established theory in the evaluation of consumer
adoption of green products, that is products which are environmentally more sustainable than

their counterparts (e.g. Finch, 2006; Lin & Huang, 2012).

According to the theory of consumption values, consumer behavior is a function of five
consumption values, which are independent from each other and have different contribution
intensities in any purchase situation (Sheth et al., 1991). Therefore, a purchase decision is
determined by at least one or all of the consumption values (Gongalves et al., 2015). In the case
of environmentally friendlier alternatives, such as BEVs, it has been common practice to add
a further value: environmental value. This was done for example by Zhang et al. (2014) to
evaluate the importance the concern for environmental protection has on the purchase decision

of consumers.
The consumption values according to the TCV are understood as follows:
a. Functional Value

The functional value is the perceived utility of a product or service, resulting from its
characteristics such as durability, reliability, and price (Sheth et al., 1991). On price, scholars
have observed, some consumers care enough about the environmental impact of their
consumption habits that they are willing to pay a premium price for green products (Ling &
Huang, 2012). At the same time, price remains one of the biggest barriers for consumers to trial
and eventually adopt greener products, such as in the case of organic food (Finch, 2006) and

BEVs (Biresselioglu et al., 2018).
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b. Social Value

The social value refers to the perceived utility derived from the association of a product or
service with one or several social consequences, as well as demographic, socioeconomic, and
cultural groups (Sheth et al., 1991). Social values drive consumers to make consumption
choices that fit an image congruent with the norms of reference groups to which they belong

or aspire to belong (Finch, 2006).
c. Emotional Value

Emotional value is understood as the perceived utility that results from a product or service
that induces feelings or affective states. It is often associated with the evaluation of aesthetic
alternatives (Finch, 2006; Gongalves et al., 2015). As depicted in the study of Bei and Simpson
(1995), where 89.1% of participants felt they were preserving the environment when buying
recycled goods, consumption of green products has an emotional value for consumers which

ultimately influences their behavior (Finch, 2006; Lin & Huang, 2012).
d. Epistemic Value

Epistemic value can be understood as the perceived utility from a product or service that
stimulates curiosity, provides novelty or satisfies a desire for knowledge (Finch, 2006).
Consumers are expected to have a preference for goods with novel characteristics which bring

them new skills and knowledge (Lin & Huang, 2012).
¢. Conditional value

The conditional value covers the perceived utility that a product or service has for a specific
situation or set of circumstances which forces the buyers to alter their typical behaviors, e.g.

organic food during pregnancy (Finch, 2006; Gongalves et al., 2015). In these cases, the

[ Social Value J [ Functional Value ] [Conditional Value}
[ Emotional Value ]—’[ Conzxgzzii}rlmce ]‘—[ Epistemic Value }

Figure 3. Consumption values theory (adapted from Sheth, 1991, p. 16)
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product or service obtains its value due to the specific situation and context by increasing the

good’s perceived value on another of the consumption values, such as the functional value or

the social value (Sheth et al., 1991).
f. Environmental value

As explained above, the model is usually expanded to include an environmental aspect when
studying consumption of green products, such as alternatively fueled cars. Environmental value
refers to the utility derived from the environment-friendly feature of a given technology

(Biswas & Roy, 2015; Li & Huang, 2012; Zhang et al., 2020).
Criticism & shortcomings

Despite the CVT covering psychological factors the RCT does not entail, both models fail to
include the intermediary aspect of intention of behavior before actual behavior. This limits the
use of the model to observations of behavior only and excludes studies relying on surveys, such
as this thesis. In fact, it is not always possible to analyze human behavior directly as intended
in both theories. Luckily, further models have been developed, that evaluate the intermediate
intentional stage before behavior. One such key model, the theory of planned behavior,
developed by Fishbein and Ajzen (1975), characterizes the essential aspect of intention of

behavior before behavior and centers on the variables affecting it.
3.4.3 Theory of planned behavior

The theory of planned behavior is one of today’s best-established theories in many fields, e.g.
social sciences (Richard et al., 1995), economics (Cauberghe & De Pelsmacker, 2008),
behavioral science and information system research (Seyal & Abd Rahman, 2017). According
to Seyal and Abd Rahman (2017), it is one of the most common models in the literature on pro-
environmental behavior including, energy-saving (Zhang et al., 2014), low carbon commuting
(Cai et al., 2019), environmental innovation (Long et al, 2017a; 2017b), green hotelery (Chen
& Tung, 2014) and purchase of environmentally friendly products (Liu et al., 2017; Wang et
al., 2017; Yadav & Pathak, 2017; Zhang et al., 2020; Zhao et al., 2014). Several scholars have
made use of the TPB to analyze consumer adoption of cleaner vehicles, such as BEVs (Adnan
etal., 2017; Egbue & Long, 2012; Lane & Potter, 2007; Moons & De Pelsmacker, 2012, 2015;
Picket-Baker & Ozaki, 2008; Tan et al., 2017; Zhang et al., 2018a, 2018b).
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The theory of planned behavior was first introduced by Ajzen in 1985, as an extension of
Fishbein and Ajzen’s (1975) theory of reasoned action. In the decades to follow it became one
of the most influential models in studies on human behavior (Seyal & Abd Rahman, 2017).
The extension of the TRA into the TPB consisted mainly in adding a further component,
perceived behavioral control, to the two already modeled ones in TRA, attitude and social
norms. Thus, the TPB understands intention to be determined by three components, attitude,
subjective norms, and perceived behavioral control (PBC) (Ajzen, 1985). The reason for the
inclusion of PBC was that the TRA application was, due to the lack of that third component,
mainly limited to behavior that is under a subject’s volitional control (Ajzen, 1991). The model
is depicted in Figure 4 in the form of a structural diagram, as used by Ajzen (1991). Despite
much criticism, the TPB is still one of the most common models used to study human behavior.
This is especially the case for situations in which individuals have incomplete volitional control

(Seyal & Abd Rahman, 2017).

Attitude
toward the
behavior

Perceived
behavioral
control

Figure 4. Theory of planned behavior (adopted from Ajzen, 1991, FIG. 1. p. 182)

3.4.3.1 Intention

The TPB assumes intention to be the most proximate determinant of behavior, representing
how willing a subject is to perform a specific behavior. Intention entails the motivational
factors as well as the effort the actor is willing to invest to perform the behavior (Ajzen, 2011).
The proxy nature of intention on behavior is widely recognized in the literature (Arts et al.,

2011; Ehrlich, 1969; Glasman & Albarracin, 2006; Rokeach & Kliejunas, 1972; Sample &
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Warland, 1973; Schuitema et al., 2013). The stronger the intention to carry out a behavior is,
the higher the likelihood of it being performed. Consumer acceptance of technology is
understood as the intention to adopt and or use, as well as to support the development of the
technology (Ajzen, 1991). This includes support for policies in its favor. It is important to note
that the predictive power of intention is limited to the individual’s volitional control. That is,
the extent to which the person has the power and ability to decide whether to perform or not to

perform the behavior (Ajzen, 1991).
3.4.3.2 Attitude

The first component of the TPB is attitude. This dimension is affected by knowledge and
experience and is understood as “the degree to which a person has a favorable or unfavorable
evaluation or appraisal of the behavior” (Ajzen, 1991, p. 188), i.e. the perceived sum of positive
and negative possible consequences of a behavior (Bamberg & Moser, 2007; Egbue & Long,
2012). It is the result of an interplay between the object or the action being analyzed and the

individual’s summarized evaluation of the object or action (Fazio, 1995).

It is widely accepted in various fields, ranging from medicine to economics, that attitude has
an effect on intention of adoption as well as on actual adoption behavior (Hagger et al., 2016;
Glasman & Albarracin, 2006; Topa & Moriano, 2010; Shah Alam & Mohamed Sayuti, 2011).
Attitude is declared by Lawton et al. (2009) in regard to health behaviors, to have a direct effect
on behavior not fully covered by intention. Furthermore, Jaccard et al. (1977) concluded that
attitude towards the performance of the behavior has a stronger predictive power of actual
behavior than attitude toward the object of the behavior. In social aspects, such as behavior
towards people with disabilities, attitude’s strong predictive power on behavior has been
identified as well (Fortini, 1987). There are also numerous studies arguing for the positive
relation between attitude towards environmentally friendly products, purchase intention and
actual purchase behavior (Bang et al., 2000; Chan, 2001; Lépez-Mosquera et al., 2014;
Maichum et al., 2016; Moons & De Pelsmacker, 2015). This is also the case for other
environmentally friendly behaviors, such as electricity saving (Zhang et al., 2014) and food

management to avoid food waste (Soorani & Ahmadvand, 2019).
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3.4.3.3 Subjective norms and normative beliefs

In the original model this component was presented as normative beliefs and subjective norms
but is commonly and will be further referred to as subjective norms (Ajzen, 1991). Subjective
norms are based on the perception of approval or disapproval of a given behavior by important
referent individuals or groups (Ajzen, 1991; Venkatesh, et al, 2003). A reference group is
understood as a group that serves an individual to determine whether to perform or to abstain
from performing a certain behavior (Moons & De Pelsmacker, 2015). This component outlines
social acceptability of a given technology, a very important element of innovation adoption
(Petschnig et al., 2014). As Rogers (1962) argues in his work “Diffusion of Innovations”, this
is especially relevant for technologies with a given degree of uncertainty, such as in the case
of alternatively fueled vehicles. Peer-peer conversations and peer networks are relevant for the
spread of innovations. His argument relied on the management of risk through trustworthy
information via personal relationships as well as social support on the behavioral changes and

the adoption of the innovation demanded (Rogers, 2003).

Subjective norms also include feelings of social pressure from other individuals or groups
(Ajzen 1991). So, subjective norms represent the individual’s normative behavioral beliefs and
the pressure they perceive from reference groups to perform or abstain from a behavior. This
will either encourage or inhibit an individual’s action (Klockner, 2013; Lopez-Mosquera et al.,
2014). It is important to differentiate here, that subjective norms as normative beliefs are
“located within, but not identical to the broader construct of social norms while social norm
refers to a rather broader range of permissible, but not necessarily required behavior” (Ajzen
and Fishbein, 1972, p.2). Petschnig et al. (2014) described subjective norms, as a social
component based on the psychological need of an individual to comply with the preferences of

their social referents.

As for the effect of subjective norms on environmentally friendly behavior, we see it present
in energy-saving behavior (Hori et al., 2013), green product purchase (Albayrak et al., 2013),
preferences for environmentally friendly hotels (Chen & Tung, 2014), healthy eating behavior
(Kim et al., 2013), and especially relevant for this thesis, in the adoption of alternatively fueled

vehicles (Petschnig et al., 2014; Zhang et al., 2018).

Subjective norms are also influenced by mass media and the connotated behavioral norm it

entails (Moons & De Pelsmacker, 2015). Media publicity on environmental issues seems in
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fact to have certain promoting effects on green behavior (Zhang et al., 2019). The degree of
repetition of advertising positively affects consumers’ judgement of a given product, increasing
their favorable impression and consequently their purchase intention (Kirmani, 2013).
Consumers are hence led to accept further environmental-related information and actively buy
green products (Lee, 2010). Zhang et al. (2019) concluded that knowledge and information on
energy-saving appliances promoted through any media strengthen consumers’ cognition of
energy-saving appliances. This way, media coverage of green products in a certain frequency,
enhances consumers’ attitude towards the energy-saving appliances and consequently

positively affects their willingness to purchase them (Zhang et al, 2019).
3.4.3.4 Perceived behavioral control

Lastly, perceived behavioral control is understood as the subject’s perception of the degree of
ease or difficulty the performance of a behavior entails. It is affected by perceived ability and
constraints as well as facilitators of the behavior by external sources (Ajzen, 1985; Bandura,
1986; Taylor & Todd, 1995). PBC tends to depend greatly on the situation and action being
analyzed. Ajzen based his concept of PBC mainly on the dominant results from the research
program of Bandura and his colleges (e.g. Bandura et al., 1977; Bandura et al., 1980). They
demonstrated that people’s confidence in their ability to perform a certain behavior, i.e., PBC,
strongly influence their actual behavior. The relevance of actual behavioral control is self-
explanatory and determined mostly by external factors, such as resources and opportunities

available to the subject (Ajzen, 1991).

Ultimately the beliefs that determine PBC, are those handling the perception of availability or
absence of necessary resources and opportunities and are assumed to reflect personal past
experience with the behavior in question (Doll & Ajzen, 1992). These beliefs are also
influenced by information on experiences of acquaintances and friends. Furthermore, these
control beliefs are also affected by other factors influencing the perceived difficulty of
performing the behavior in question. “The more resources and opportunities individuals believe
to possess, and the fewer obstacles or impediments they anticipate, the greater should be their

perceived behavioral control over the behavior” (Ajzen, 1991, p. 196).
Experience

Especially for the adoption of innovations, and particularly for expensive ones such as BEVs,

personal past experience has been determined to be a strong predictor for consumer acceptance.
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(Biihler et al., 2014). In their experiment, Biihler et al. (2014) observed a change in perception
of advantages and barriers and even in intention of adoption of EVs in participants after
experiencing a test drive. Equivalent results were obtained in further studies assessing changes
in range anxiety via personal experience (Franke & Krems, 2013; Franke et al., 2017; Rauh,
2017). This has not been the case in all studies testing direct experience with EVs, but it is

worth considering for this thesis (Skippon et al., 2016).

Direct experience has frequently been determined to have a greater positive effect than indirect
experience on both, attitude-behavior relation and intention-behavior relation (Doll & Ajzen,
1992). Experience also seems to affect PBC besides attitude, as described above. Consequently,
it has often been assessed independently from attitude and PBC to better control it and evaluate

its effect on the variables (Ajzen, 1998; Doll & Ajzen, 1992).

Predictive validity

Given the TPB’s dominant presence in academics, its predictive validity is well-researched.
When the measures of attitude, subjective norms, perceived behavioral control, intention and
behavior are well-designed, the model’s reliability ranges between 0.75 and 0.80 (Ajzen, 2011).
However, even the theory’s author, Ajzen (2011) suggests to rather expect correlations among
the theory’s constructs of about 0.60. Meta-analyses such as Sheeran (2002) concluded a mean
overall correlation of 0.53 between intention and actual behavior. In a nutshell, attitudes,
subjective norms and perceived behavioral control had a mean multiple correlation with
intentions from 0.59 to 0.66 (Armitage & Conner, 2001; Cheung & Chan, 2000; Notani, 1998;
Rivis & Sheeran, 2003; Schulze & Wittmann, 2003).

Important to note, the correlation between intention and actual behavior, usually significant,
can vary to a high extent (Ajzen, 2011). In their meta-analysis McEachan et al. (2011)
concluded that the longer the time interval between measurements of intention and observation
of behavior, the weaker the correlation becomes. This is also observed by Sheeran et al. (1999)

and by Conner et al. (2000).

Likewise, intentions sometimes result in poor predictors of behavior, even when time periods
between intention measurement and behavior observation are kept short. For instance, Kor and
Mullan (2011) observed participants’ intentions of three different behaviors to have a

correlation of only 0.17 with behavior. PBC alone had somewhat better results, with a
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correlation of 0.25. A possible explanation for cases such as these, is peoples’ general
(in)ability to control impulses, an aspect of self-regulation, i.e., actual control over behavior.
Shortly, a lack of actual control and/or strong inaccuracy in the perceptions of control over a

behavior are expected to reduce the predictive power of intentions in the TPB (Ajzen, 2011).

This may be an issue for further research evaluating intention to purchase and actual behavior
in relation to BEVs. However, this study limits itself to the evaluation of the factors influencing

intention of adoption or use.

Criticism and shortcomings

The TPB has collected much criticism and debate over the years. Various scholars question the
completeness of TPB to predict behavior and even to predict its main aim, behavioral intentions
(Parker et al., 2011; Perugini & Bagozzi, 2001). As usual, there are those pointing out that the
model oversimplifies human behavior, leading to an incomplete picture of what it is supposed
to assess (Bagozzi , 2007). On a much stronger note, is the criticism from scholars such as
Wegner (2002) and Wegner and Whatley (1999), who deny the relevance of consciousness as
a causal factor on behavior. They, among other scholars, view human behavior as the mere
result of implicit attitudes (Greenwald & Banaji, 1995) and other unconscious mental processes
(Aarts & Dijksterhuis, 2000; Bargh, 1989; Bargh & Chartrand, 1999; Brandstitter et al., 2001)
rather than through rational evaluation of alternatives. Nevertheless, most scholars accept the

theory’s main assumptions and rather hint at its limitations (Ajzen, 2011).

On a similar note, many have criticized the model to be too rational and exclude our current
understanding of the many biases and fallacies that cloud human judgment and behavior. But
the theory’s author himself, asserted that the model does in fact not assume behavioral,
normative and control beliefs to be formed in a rational unbiased way nor that they necessarily
represent reality (Ajzen, 2011). Agent’s attitudes, intentions and behaviors will always be
consistent with their beliefs, independently of how they were formed. So, the way in which
they arrive at their beliefs, either rational or not, does not matter for the TPB model (Geraerts

et al., 2008).

The next segments cover some of the most commonly highlighted deficiencies of the TPB and
elucidates the rationale for their inclusion into the research model, besides the basic

components of the TPB.
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3.4.4 Further relevant aspects

3.4.4.1 Affect and emotions

By far the most frequently highlighted shortcoming of the TPB is its neglection of affect and
emotions (Conner & Armitage, 1998; Moons & De Pelsmacker 2012, 2015; Rapaport & Orbell,
2000; Richard et al., 1998; Wolff et al., 2011). This gap does not confine itself to the TPB, but
to the field of economics in general. As Loewenstein (1996) epitomized: “With all its
cleverness, however, decision theory is somewhat crippled emotionally, and thus detached
from the emotional and visceral richness of life” (p. 289). Emotions are long understood to
play a determinant role on planning behavior and sometimes to have even more far-reaching
effects than previously thought (Forgas, et al., 1984; Johnson & Tversky, 1983; Richins, 1997,
Schaller & Cialdini, 1990; Wood & Moreau, 2006). Affect and emotions’ effect on the
decision-making process of individuals should therefore not be confined as a background effect
to be supposedly indirectly measured by the main components of the TPB (Moons & De
Pelsmacker 2012). Ergo, many authors argue for the integration of emotions into decision
models of human behavior (Hirschman & Holbrook, 1982; Norman, 2004; Parker et al., 2011;
Pavlou & Fygenson, 2006; Perugini & Bagozzi, 2001; Peterson, 1986; Pham, 2004; Richard et
al., 1995).

In response, Ajzen (2011) recognized the important role emotions and affect play in the
formation of beliefs and evaluations. However, he considered this criticism to be unwarranted,
since the influence of affect and emotions are indirectly assessed as background factors that
shape behavior, normative and/or control beliefs. They also co-determine which beliefs are
most easily recalled (Clark & Waddell, 1983; McKee et al., 2003). Nevertheless, a meta-
analysis of 24 datasets by Sandberg and Conner (2008) increased their predictive model of
intention by 7% after including anticipated affect and emotions in the prediction equation of
the variance in intention. This gave scholars further material to argue for the independent effect
of affect and emotions on intention and behavior (Abraham & Sheeran, 2003; Conner et al.,
2003). The indirect assessment of affect and emotion in the TPB as defended by Ajzen (2011)
is seen as insufficient by its critics (Conner & Armitage, 1998; Wolff et al., 2011).

To accentuate Ajzen’s (2011) point, Ajzen and Sheikh (2013) published a study on a potential
explanation for the strong effect anticipated affect and emotions have in the prediction of

intentions. They observed the strong tendency in the literature to measure affective reactions
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in relation to not performing the behavior (Fishbein & Ajzen, 2010, chapter 9). This, according
to them, resulted in the studies not only assessing the general affective attitude towards a given
behavior but an affective attitude towards not performing it as well (Ajzen & Sheikh, 2013). In
their study, they added model questions on anticipated affect to the classical TPB, either on
performing or not performing a behavior. They concluded that the added value of anticipated
affect and emotions was only given when measuring the non-performance of a behavior (Ajzen

& Sheikh, 2013).

Despite this, many scholars still insist the extension of the TPB with measurements of affect
and emotions to be necessary. They find the assumption and measurement of affect and
emotions solely as a background effect to be insufficient. But to be fair, one of the reasons for
the model’s popularity is its flexibility and the possibility to expand the standard construct to
include other aspects. Most of the authors using the TPB, correct the model’s shortcoming by
expanding it to include an emotional component measured as a direct effect on intention of
behavior and or actual behavior (e.g. Amit & Jacobson, 2017; Gibson, 2016; Londono et al.,
2017; Carvalho & Mazzon, 2011; Moons & De Pelsmacker, 2015; Soorani & Ahmadvand,
2019). This thesis’ research model includes the aspect of affects and emotions as an

independent variable.
3.4.4.2 Environmental Concern

Another commonly used aspect in the study of environmentally friendly behaviors are
environmental awareness and environmental concern (Biswas & Roy, 2015; Zhang et al.,
2019). Environmental awareness results from consumers being attentive to environmental
problems and reflects consumers’ views and judgements on certain environmentally friendly
behaviors (Tan et al., 2017). Environmental concern develops from environmental awareness
(Hansla et al., 2008). It is understood as “the degree to which people are aware of problems
regarding the environment and support efforts to solve them and or indicate the willingness to
contribute personally to their solution” (Dunlap and Michelson, 2002, p. 485). Environmental
concern has repeatedly been identified to have a strong effect on consumers’ willingness to buy
environmentally friendly products (Albayrak et al., 2013; Davies et al., 1995; Harun, 2012;
Hutchins & Greenhalgh, 1995; Maichum et al., 2016). It is therefore a strong driving force for
the evaluation of consumer adoption of green products (Biswas & Roy, 2015; Tan et al., 2017;

Zhang et al., 2019).
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Some authors have concluded the link between environmental concern and actual
environmentally friendly behaviors to be rather weak (Bamberg, 2003; Paul et al., 2016).
However, a bigger body of literature, defends the variable’s value. It has even been
characterized as a component of its own in the TPB model for studies related to
environmentally friendly products (Chen & Tung, 2014; Maichum et al., 2016; Yadav &
Pathak, 2016), including alternatively fueled vehicles (Brand et al., 2013; Graham-Rowe et
al., 2012; Hackney & de Neufville, 2001; Petschnig et al., 2014). Consumers concerned about
the environmental effects of their consumption tend to have better attitudes towards
environmentally friendly innovations (Bang et al., 2000; Ewing & Sarigollu, 2000; Kirmani &
Khan, 2016; Lane & Potter, 2007; Oliver & Rosen, 2010) and stronger preference for
environmentally friendly products (Bang et al., 2000; Hanson, 2013; Maichum et al., 2016).
This is also the case for alternatively fueled vehicles (Ewing & Sarigollu, 2000; Oliver &
Rosen, 2010; Rezvani et al., 2015). Kahn (2007) and Ziegler (2012) concluded that consumers
with higher environmental concern are more likely to adopt hybrid vehicles. Some scholars
such as Kim and Choi (2005) even argue environmental concern to have a direct effect on
purchase behavior. Environmental concern is therefore included in the thesis’ research model

as an independent variable.
3.4.4.3 Past environmental behavior

Even Ajzen (2011) himself, recognized the saliency in the literature of past behavior and habit
as a proxy for intention of behavior. Several scholars have concluded past behavior to even
have an independent contribution to the prediction of intentions. Some even argue it to have a
predictive value above attitudes, subjective norms and PBC (Albarracin et al., 2001; Sandberg
& Conner, 2008). Ajzen (2011) took these results seriously enough to say that they may

invalidate the sufficiency of the TPB and encouraged more research on the subject to be done.

Environmental-specific past behaviors are not independent from each other but tend to overlap
between various areas of action (Thegersen, 1999). When people take up one environmentally
friendly behavior, their likelihood of adopting another one increases. Individuals with a high
rate of environmental behavior are among the most likely to adopt EVs (Bamberg, 2003;
Jansson, 2011; Kahn, 2007; Kilbourne & Beckmann, 1998; Moons & De Pelsmacker, 2012;
Thegersen, 1999). Past environmental behavior is therefore included in the model as an

independent variable.
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4. Research model and hypotheses

4.1 Research model

The aim of this study was to assess the effectiveness of the recently introduced subsidies for
BEVs in Austria. That is, according to the theory of planned behavior elaborated above, their
effect on consumers’ intention to buy or to use BEVs. For this, an online questionnaire was
distributed in which participants were randomly assigned to either the test group (aka informed
participants) or the control group. The former obtained information on the financial incentives
in addition to the general information on BEVs. The dependent variables expected to be
affected by the treatment were intention to buy or to use (ITB) BEVs and PBC. Furthermore,
the study assessed the main components of the TPB (3.4.3.), as well as three commonly
highlighted aspects, understood to affect ITB BEVs (3.4.4.). The research model is illustrated

in Figure 5.
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Figure 5. Research model based on the theory of planned behavior and further commonly highlighted
aspects affecting intention to buy/use BEVs

4.2 Policy incentives in Austria

The financial incentives to be tested are those in place in Austria since March 2019. These
include the following subsidies for both BEVs as well as hybrids (Bundesministerium fiir

Finanzen, 2019, 2020a):
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EUR object

3.000 BEVs and hybrids (for vehicles under 50.000 EUR purchase price)

200 e-charging infrastructure (wallbox and/or cable)

400 wallbox/home charging station in apartment buildings

Furthermore, there are the following tax breaks for BEVs exclusively:

e No standardized consumption tax (german: NOVA) (Bundesministerium fiir Finanzen,
2020a)
e No engine related insurance tax (german: Motorbezogene Versicherungssteuer)

(Bundesministerium fiir Finanzen, 2019)

Just as a side note on the real value of the tax breaks. They diverge widely in real cost savings
for consumers, with the engine related insurance tax being more substantial than the
standardized consumption tax. Despite the recent tightening in standardized consumption tax
on January 1%, 2020, the actual cost paid by car owners is lower than ever. This is due to its
rather loose nature, in which its value is derived from the vehicle’s CO; emissions in grams
COz /km (according to the Worldwide harmonized Light Vehicle Test Procedure) minus 115
grams, then the value is divided by five to result in the final tax value. For vehicles with very
high CO; emissions (above 275g/km) 40 euro are added per each g/km to the final sum
(Bundesminsterium fiir Finanzen, 2020b). Taking into consideration the average CO>
emissions of current diesel and petrol vehicles, 121.5 g CO; per km and 123.4 g CO; per km
respectively (European Environment Agency, 2019), this tax is much smaller than the engine

related insurance tax.

In contrast to the standardized consumption tax, the engine related insurance tax is regularly
raised by the car insurance companies. The tax rate ranges from 6,20 euro to 72 euro per month,
when paid annually, depending on the vehicle’s performance (kW). Should it be paid monthly
the range increases to 6,82 euro to 79,2 euro per month (Bundesminsterium fiir Finanzen,

2019).
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4.3 Hypotheses

The experiment-related hypotheses are as follows:

o Informing participants leads them to have a higher intention to buy/use BEVs.

o Informing participants leads them to have higher values in perceived behavioral control.

The solely TPB-based hypotheses are the following:

o Attitude towards BEVs is positively associated with intention to buy/use BEVs.
o Subjective norms on BEVs are positively associated with intention to buy/use BEVs.
o Perceived behavioral control in relation to BEVs is positively associated with intention

to buy/use BEVs.

The hypotheses based on the commonly highlighted gaps of TPB are as follows:

o Affect and emotions towards BEVs are positively associated with intention to buy/use
BEVs.

o Environmental concern is positively associated with intention to buy/use BEVs.

o Past environmentally friendly behavior is positively associated with intention to

buy/use BEVs.

5. Methods

5.1 Methods of data collection

The survey ran on the SoSciSurvey website and was accessible during the whole month of

March 2020 under https://www.soscisurvey.de/beaumfrage/.

It ran first in a number of lectures in the faculty of economics at the University of Vienna at
the beginning of the month and was then further diffused on various Facebook groups (“Women
in Vienna”, “Umfragen fiir Studienarbeiten”, “Master IBWL Universitdt Wien”, “BWL/IBWL
Universitdt Wien”) during the end of March. The participants at the university accessed the
questionnaire either via link or QR-code. On the Facebook groups the link was posted with the

text in Appendix 1.
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5.2 Relevant aspects
Social desirability bias and social desirability responding

The social desirability bias is a methodological effect arising from the interview situation and
affecting participants’ responses in surveys (Borger, 2012, pp. 53-60). This bias, widely known
in the literature as socially desirable responding (SDR), must be differentiated from the “warm
glow” individuals may experience when acting morally. While the latter forms part of the utility
function of agents, SDR does not and is to be seen as a measurement error that needs to be
corrected (Borger, 2012, p. 60). SDR is compounded by three factors: (i) the need for social
approval, (ii) the lack of total anonymity of an interview situation, and (iii) a perceived
difference in the desirability of different response options (personality traits desirability); all of
which depend on the culture’s prominent social norms (Borger, 2012, pp. 53-57; DeMaio,

1985; Goove & Geerken, 1977; Hebert et al., 1997; Paulhus, 1991).

This response bias needs to be controlled in consumer surveys where the participants are in
direct interaction with the interviewers (Nederhof, 1985). Its control is especially crucial when
the survey includes information, which could potentially trigger SDR, such as goods known to
be environmentally friendly. Nevertheless, in a setting without a direct interviewer or other
outside institutions that could grant social approval sought by the respondent, as in this

experimental setting, SDR seems not to apply (Borger, 2012, p. 59).

Data Privacy

To make the experiment compliant with the General Data Protection Regulation (GDPR) of
the EU, several points were taken into consideration. All participants were of age (at least 18).
The form lacked any questions that could potentially help track participants, such as name,
exact birthdate, social security number, phone number, etc. To add to the anonymity of the
participants’ information, their IP addresses and devices used to fill the form were not collected
either. At the beginning of the questionnaire, all participants were informed on the nature of
the experiment and how their data were collected and processed. They were also briefed on the
survey’s non-commercial purpose. Contact details for eventual inquiries or remarks on their
individual rights to their data as well as to the survey in general were highlighted at the

beginning and at the end of the questionnaire.
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5.3 The questionnaire

The questionnaire had a total of 36 questions, 30 main questions and six demographic ones.

These were distributed into nine pages as seen in Appendix 2.

Participants first had to choose the language setting, they could opt either for German or
English and were then introduced to the survey. The aims and procedures of the questionnaire
were described. On the same page, participants were informed that the collection and
evaluation of their data was completely anonymous, and a contact person e-mail address was

made available.

The next segment of the questionnaire contained the sociodemographic aspects. The decision
to include these questions right at the beginning, despite possible stereotype reinforcement was
taken so as to avoid half-filled questionnaires lacking essential demographic data, which would
have made them unusable for the evaluation. The questions in the demographic section of the
questionnaire were scaled down to the absolute necessary. These were based on the national
standards of the German federal office of statistics (Beckmann et al., 2016). These section
assessed gender, age, city of residence, education level, occupation, as well as income range.
In the occupation section the participants were able to choose several of the options, as some

participants were working and studying simultaneously.

The assignment procedure into the control or test group was performed by a random generator.
The control group obtained exclusively general information on BEVs, a short explanation of
BEVs with vocabulary as neutral as possible. The treatment group obtained in addition to the
general information on BEVs an additional information segment with information on the

policy measures of the Austrian government (4.2.).

The next segment comprised the dependent variables, all summarized in Table 1. These were
distributed into three pages as follows: (i) Intention of behavior, attitude, norm and PBC; (ii)
affect and emotions, environmental concern, and environmental behavior; and (iii) experience
with BEVs. The main items were answered via a five-point Likert scale, labelled in every point
(1 = ‘strongly disagree’; 2 = ‘somewhat disagree’, 3 = ‘neither agree nor disagree’, 4 =

‘somewhat agree’; 5 = ‘strongly agree’).

Intention to buy or to use (ITB) had two items assessing intention to purchase and or use BEVs.

ITB item Nr. 1 (ITB1) was adapted from Moons & De Pelsmacker (2012) and assessed the
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intention to purchase. Additionally, to cover today’s growing ‘sharing economy’, a self-
designed item (ITB2) on the use of BEVs in car-sharing was included as well. There were two
items on attitude (AT), the first one on whether the participants preferred BEVs over ICEVs
and another on whether they supported financial subsidies for BEVs. Both items were self-

designed.

Subjective norms were further divided into (i) subjective personal norm (SPN); (ii) subjective
peers’ norm (SNP); (iii) subjective society norm (SCN); and subjective media norm (SMN).
Personal opinion on BEVs was assessed via SPN1, adapted from Moons and De Pelsmacker
(2012) and SPN2, self-designed. The latter was included as a contrast to the former. The items
on the subjects’ peers’ perception of BEVs were SNP1 and SNP2. These were both adapted
from Moons and De Pelsmacker (2012) to exclusively ask about BEVs, instead of EVs in
general. SCN1 and SCN2 were both self-designed and assessed the participants’ perception of
social pressure to purchase a BEV over a conventional one. The last variable of subjective
norms was on their perception of the norm generated by the media (SMN1) and was adapted

from Moons and De Pelsmacker (2012).

Perceived behavioral control (PBC) consisted of four items in total, all adapted from items used
by Moons and De Pelsmacker (2012). The items in this section assessed participants’ own
opinion on the biggest barriers for BEV adoption, identified above (section 4.3). The most
common barriers included were (i) total cost of BEVs, (i1) range anxiety as well as (iii) concerns
related to charging possibilities. Additionally, their perception on societal support for BEV
adoption was assessed. Previous experience with BEVs (EX) was measured via three self-
designed items, assessing the participants’ level of exposure to BEVs and their knowledge

about the technology.

Affect and emotion (EMO) were assessed via four items. Subject’s emotional state when
confronted with a BEV (EMO1) was assessed via a self-designed item. EMO2 and EMO3 were
adapted from Cauberghe and De Pelsmacker (2008). Furthermore, their excitement for the
technology (EMO4) was evaluated via a self-designed item.

On general environmental concern (EC) participants were asked whether they thought the
purchase of BEVs was more environmentally responsible (EC1; self-designed). The rest of the
items were adopted from Moons and De Pelsmacker (2011) and Preisenddrfer (1998) and

assessed general perceived urgency of action. Current environmental behavior (EB) was
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assessed via four items on activities that are not required by law but are known or at least
understood to be environmentally friendly. They were adopted from the questionnaire of the

German Federal Environment Agency (2018) on the subject (Williams et al., 2019).

Some of the items were not adopted exactly as in the original works but were adapted to better
fit the purposes of the study. This was usually made to improve the items’ clarity or specificity.

Some of the changes were made after participants of the test-phase made some remarks.

Table 1. Variables and items of questionnaire

Item

Latent Variable Number Observation Item Reference
. i Should I purchase a car, it will be a adap]t)edercl)m Mﬁons
Intention to battery-electric car & e(zglsg)lac .
buy/use battery-
electric cars Should I use car-sharing in near future, |
(ITB) 2 would prefer to drive a battery-electric self-designed
vehicle over a conventional one
I think battery-electric cars should be .
1 . self-designed
Attitude used over conventional ones
(AT) I think the government should provide .
2 . . self-designed
subsidies for battery-electric cars
o 1 People driving a battery-electric car are aiipgzdpfé?;fnggﬁgﬁs
Subjective making a fool of themselves [r] (2012)
Personal Norm
SPN ivi - i
( ) ) People drlylng a battery-electric car are self-designed
forward-thinking
People who are important to me have a
o 1 positive attitude towards battery-electric
Subjective cars adapted from Moons
Peers' Norm & De Pelsmacker
(SNP) ) People I look up to have positive (2012)
attitudes towards battery-electric cars
It is socially expected to purchase a
o 1 battery-electric vehicle instead of a
Subjective conventional one
Society Norm S self-designed
(SCN) More agd more people are 'con51der1ng
2 purchasing a battery-electric car over a
conventional one
Subjective Media The media gave me a good feeling about ~ 2dapted from Moons
1 . b lectri & De Pelsmacker
Norm (SMN) using a battery-electric car (2012)
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The costs (insurance, electricity, etc.) of
using a battery-electric car are acceptable

The range of a battery-electric car would

Perceived suffice for my daily commutes adapted from Moons
Behavioral Control I will not be able to charge a battery- & De (ggllsgaCker
(PBC) electric car at home [R]
Our society offers the necessary means
and instruments to use a battery-electric
car
Have you ever driven a battery-electric
car?
Experience i L
with BEVs Does anyone on your inner social circle self-designed
(EX) own a battery-electric vehicle?
How would you rate your knowledge
about battery-electric cars?
I feel positive emotions when seeing a C:ggg;eﬁefg%e
battery-electric car on the street Pelsmacier 2011)
I find the design (interior and bodywork)
Affect and of battery-electric car aesthetically self-designed
Emotions towards leasi
pleasing
BEVs . ' .
(EMO) I would enjoy (or did enjoy) the ,
. .. . adapted from Kim et
experience of driving a battery-electric
. al. (2007)
car for the first time
I find th§ 'technology of battery-electric self-designed
cars exciting
I think it is more responsible to buy a
battery-electric car over a conventional
one, from an environmental point of
view
Environmental The majority of the population does not ~ Adapted Moons & De
Concern act in an environmentally friendly way Pelznfl)acker (50 1f2);
an ré1sendoricr
(EC) Politicians do far too little for (1998)
environmental protection
Environmental protection measures
should be carried out even if this costs
jobs
. I selectively separate garbage for German Federal
Environmental recyc]ing purposes Environment Agency
Behavior ' ' . (2018); Moons & De
(EB) I intentionally buy regional and seasonal ~ Pelsmacker (2012);
vegetables and fruits and self-designed
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I intentionally selected an electricity
provider who offers 100% green energy

3 (energy obtained from renewable
resources)
4 I intentionally try to reduce my meat

consumption

5.4 Variable aggregation and statistics
Variable aggregation

As depicted in Table 1., the predictor variables were attitude (items AT1 and AT2), subjective
norms (SN; items SPN1, SPN2, SNP1, SNP2, SCN1, SCN2 and SMNI1), and perceived
behavioral control (items PBC1 to PBC4 and EX1 to EX3) as part of the original planned
behavior model. The research model was augmented by three additional variables, affect and
emotions (items EMO1 to EMO4), environmental concern (items EC1 to EC4) and
environmental behavior (items EB1 to EB4). The outcome variable, intention to buy/use (ITB)
was also aggregated from the respective questionnaire items via their mean (items ITB1 and

ITB2).

Apart from experience all variable scores were aggregated by taking the mean over the
respective questionnaire items, which were assessed on 5-point Likert-scales. For experience,

a variable, called Exp1, was constructed by combining item EX1 and item EX2 in the following

manner:
T EX1 EX2
1 3 1
2 3 2
3 2 1
4 2 2
5 1 1
6 1 2

Secondly, Expl was scaled to a range between 1-6 and calculated its mean with item EX3 to

yield the experience variable.
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Statistics

Data analysis was performed using R Studio (version 1.2.5001) and SPSS (version 1.0.0.1347).
To distinguish whether the information presented to the test group had increased intentions to
buy or use a BEV, a t-test for independent samples was calculated for the I'TB variable between
the two groups. In order to assess influences of our model’s factors on ITB, a variable selection
approach (R package “leap”) was employed separately for each of the two groups. The leap
package provides an exhaustive subset search for finding the subset of predictors that
maximizes R? adjusted across all linear models. Note that this is easily computationally feasible
since the total number of possible predictor subsets is only 26-1= 63 in this case. Finally, the
test group’s optimal model was cross-validated with a leave-one-out cross-validation in order
to arrive at a less overestimated effect size, R?, thereby quantifying the model’s predictive

capabilities.

6. Results

6.1 Demographics

In total there were 228 forms, from which 181 inputs were used for the analysis. All forms with
less than 66% of responses filled were excluded from the analysis. More specifically, forms
with more than 9 from 28 of the main items (33%) and or two of the six demographic items
(33%) left blank were excluded. This left a total of 181 forms (79.4% of the collected forms)

for the evaluation. From these, there were 92 participants in the control group and 89 in the test
group.

There were no-significant differences between the test group and the control group in regard
to most demographic variables (gender: X2 = 0.0034; p = 0.95; age: F = 0.644; p = 0.42), as
illustrated in Table 2. Only the income range distribution was significantly different (p <

0.0001) between female and male participants in the test group, but not in the control group

Table 2. Demographic description of participants in control and test groups

Control group Test group Total
N (%) 92 (51%) 88 (49%) 180
Female 50 (51%) 48 (49%) 98
University degree 72 (53%) 65 (47%) 137
Age m=31.13 m=29.67
SD =9.54 SD =7.63
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Table 3, 4). Most participants lived in Austria (155 participants; 86%). The 35 participants not
living in Austria were similarly distributed between groups (X2 = 0.097; p = 0.76). Most of the

non-Austrian residents indicated to be living in Germany.

Table 3. Income range frequency per group and gender

Control group Test group
Income range Female Male Female Male
N (%) N (%) N (%) N (%)

No personal income 23 (46%) 14 (32.6%) 29 (60.4%) 7 (16.7%)
<250€ 3 (6%) 1(2.3%) 1(2.1%) 0
250 € - 500 € 3 (6%) 2 (4.7%) 3 (6.3%) 2 (4.8%)
500 € - 1000 € 1 (2%) 1(2.3%) 5(10.4%) 3(7.1%)
1000 € - 1500 € 6 (12%) 5(11.6%) 4 (8.3%) 4 (9.5%)
1500 € - 2000 € 3 (6%) 6 (14%) 1(2.1%) 1(2.4%)
2000 € - 2500 € 4 (8%) 5(11.6%) 2 (4.2%) 8 (19%)
2500 € - 3000 € 3 (6%) 3 (7%) 0 7(16.7%)
3000 € - 3500 € 1 (2%) 2 (4.7%) 0 3(7.1%)
3500 € - 4000 € 0 0 0 4 (9.5%)
> 4000 € 0 3 (7%) 1(2.1%) 1(2.4%)
n.d. 3 (6%) 1(2.3%) 2 (4.2%) 2 (4.8%)
Total 50 43 48 42

Table 4. Differences in income range distribution per group between genders

Control group Test group
Mann-Whitney U 869.00 421.00
Wilcoxon W 2144.00 1597.00
V4 -1.64 -4.92
Asymp. Sig. (2-tailed) 0.100 0.00*x*

*#x* Difference is significant at the 0.0001 level (2-tailed)

All aggregated variables of both control group and test group are summarized in Table 5

showing their distribution parameters mean, standard deviation and standard error of the mean.
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Table 5. Description of aggregated variables of both control and test group
Std. Std. Error

Aggregated variable Group N Mean Deviation Mean
Intention to buy Control 92 341 0.96 0.10
Test 88 3.14 1.14 0.12
Attitude Control 91 3.81 1.03 0.11
Test 89 3.66 1.19 0.13
Subjective norm Control 92 3.59 0.56 0.06
Test 90 3.50 0.66 0.07
Perceived behavioral ~ Control 92 3.17 0.73 0.08
control Test 88 3.15 0.84 0.09
Experience Control 93 2.98 1.40 0.15
Test 90 2.60 1.34 0.14
Affect and emotions Control 90 3.82 0.84 0.09
Test 88 3.71 0.97 0.10
Environmental concern Control 91 3.99 0.70 0.07
Test 88 3.87 0.80 0.09
Environmental Control 91 4.00 0.81 0.09
behavior Test 88 3.71 0.79 0.08

6.2 Statistics

Between group t-tests

The t-test between the two groups regarding the dependent variable, intention to buy (or to use)
(ITB) yielded a trendwise significant difference (t=1.86, DF=169, p=0.064). The control group
had a somewhat higher intention to buy or to use BEVs than the test group. The distribution of

responses is illustrated in Figure 6.
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Figure 6. Scatter plot of group differences in intention to buy between
control (m= 3.41, SD=0.96) and test group (m=3.14, SD=1.14).
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The t-test results for all aggregated variables between groups are illustrated in Table 6. As
stated above, ITB exhibited a trendwise significant difference. Only environmental behavior
was significantly different (p < 0.05) between control (m =4.00, SD = 0.81) and test group (m
=3.71, SD = 0.79). The scatter plot is shown in Figure 7.

Table 6. t-test for equality of means between control and test groups

Aggregated variables t df Sig. (2-tailed) .Mean SFd' Error
Difference Difference
Intention to buy 1.729 178.000 0.086 0.271 0.157
Attitude 0.941 178.000 0.348 0.156 0.166
Subjective norm 0.955 180.000 0.341 0.087 0.091
Perceived behavioral 0.241 178.000 0.810 0.028 0.117
control
Experience 1.865 181.000 0.064 0.378 0.203
Affect and emotions 0.805 176.000 0.422 0.109 0.136
Environmental concern 1.022 177.000 0.308 0.115 0.113
Environmental behavior 2.396 177.000 0.018* 0.287 0.120

*. Difference is significant at the 0.01 level (2-tailed).
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Figure 7. Scatter plot of significant (p<0.05) group differences in
environmental behavior between control (m= 4.00, SD=0.81) and test
group (m=3.71, SD=0.79).

The correlation between the main components of the theory of planned behavior, attitude,

subjective norm and perceived behavioral control, were as expected by the theory, all
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significant in the test group. In the control group, on the other hand, only attitude-subjective

norm was significant (p < 0.01). The results are illustrated in Table 7.

Table 7. Pearson Correlation between main components of the theory of planned behavior.

Components of Control group Test group

theory‘ of planned Statistics AT SN PBC AT SN PBC

behavior

Attitude (AT) Pearson Correlation 1 563" 0.011 1 637" 251"
Sig. (2-tailed) 0.000 0.920 0.000 0.018
N 91 91 91 89 89 88

Subjective norm  Pearson Correlation 563" 1 0.103 637" 1 414

(SN) Sig. (2-tailed) 0.000 0.326 0.000 0.000
N 91 92 92 89 90 88

Perceived Pearson Correlation 0.011 0.103 1 251" 4147 1

behavioral control - Sig. (2-tailed) 0.920 0.326 0.018 0.000

(PBC) N 91 92 92 88 88 88

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

The correlation between all aggregates variables of the control group are shown in Table 8. As
stated above, in the control group the correlation between ITB and both, attitude and subjective
norm were significant (p < 0.01). Furthermore, the correlation between ITB and affect and
emotions (ITB-affect and emotions) was significant as well (p < 0.01), as were ITB-
environmental concern (p < 0.05) and ITB-experience (p < 0.05). The correlations attitude-
affect and emotions as well as attitude-environmental concern were significant as well (p <

0.01). Subjective norm-affect and emotions was significant (p <0.01) as well as was subjective

Table 8. Correlation results between variables in the control group

Variable Statistic Intention to Attitude Subjective ;:;::;Zf; AffecF and  Environmental Environnllemal Exzfgz’we
buy norm emotions concern behavior .
control subvariable)
Intention to buy Pearson Correlation 1 565" 385" 0.085 525" 239" 0.040 224"
Sig. (2-tailed) 0.000 0.000 0.419 0.000 0.023 0.708 0.032
N 91 92 92 90 91 91 92
Attitude Pearson Correlation 1 563" 0.011 641" 433" 0.115 0.006
Sig. (2-tailed) 0.000 0.920 0.000 0.000 0.282 0.958
N 91 91 89 90 90 91
Subjective norm Pearson Correlation 1 0.103 456" 289" 0.119 0.005
Sig. (2-tailed) 0.326 0.000 0.006 0.260 0.965
N 92 90 91 91 92
Perceived behavioral Pearson Correlation 1 0.150 -0.051 -0.025 0.041
control Sig. (2-tailed) 0.158 0.628 0.817 0.700
N 90 91 91 92
Affect and emotions Pearson Correlation 1 272" 0.059 0.178
Sig. (2-tailed) 0.010 0.584 0.092
N 90 90 90
Environmental concern  Pearson Correlation 1 460" -0.116
Sig. (2-tailed) 0.000 0.275
N 91 91
Environmental behavior Pearson Correlation 1 0.022
Sig. (2-tailed) 0.838
N 91
Experience Pearson Correlation 1
Sig. (2-tailed)
N

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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norm-environmental concern (p < 0.01). Remarkably, no variable was significantly correlated

with PBC (Table 8).

In the test group all correlations between ITB and all independent variables but experience
were significant (p < 0.01). In this group all correlations between independent variables except
experience were significant (p < 0.01 or p < 0.05). Only environmental behavior was

significantly correlated with experience (p < 0.05). These results are summarized in Table 9.

Table 9. Correlation results between variables in the test group

Variable Statistic Intention to Attitude Subjective 5:}:::;:::5 Affec? and  Environmental Envimnn‘lental EX?:E?CS
buy norm emotions concern behavior .
control subvariable)
Intention to buy Pearson Correlation 1 690" 546" 338" 631" 547" 206" 0.062
Sig. (2-tailed) 0.000 0.000 0.001 0.000 0.000 0.006 0.567
N 88 88 87 86 86 86 88
Attitude Pearson Correlation 1 637" 251" 625" 710" 244" -0.200
Sig. (2-tailed) 0.000 0.018 0.000 0.000 0.023 0.060
N 89 88 87 87 87 89
Subjective norm Pearson Correlation 1 414" 634" 478" 246" 0.035
Sig. (2-tailed) 0.000 0.000 0.000 0.021 0.744
N 88 88 88 88 90
Perceived behavioral Pearson Correlation 1 5497 348" 3127 -0.025
control Sig. (2-tailed) 0.000 0.001 0.003 0.820
N 87 87 87 88
Affect and emotions Pearson Correlation 1 549" 431" 0.132
Sig. (2-tailed) 0.000 0.000 0.222
N 88 88 88
Environmental concern Pearson Correlation 1 321" -0.132
Sig. (2-tailed) 0.002 0.221
N 88 88
Environmental behavior ~ Pearson Correlation 1 2117
Sig. (2-tailed) 0.049
N 88
Experience Pearson Correlation 1
Sig. (2-tailed)
N

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

The regression results of ITB with the dependent variables for the control group are illustrated

in Table 10. All variables but perceived behavioral control and environmental behavior

Table 10. Control group: Regression results between the independent variables and intention to buy/use (ITB)

Unstandardized Coefficients Standa:rc'hzed
Coefficients
Variable B Std. Error Beta t Sig.
Atittude 0.526 0.081 0.565 6.467 0.000%**
Subjective norm 0.652 0.165 0.385 3.956 0.000%**
Perceived behavioral
0.112 0.138 0.085 0.812 0.419
control
Affect and emotions 0.596 0.103 0.525 5.781 0.000%**
Environmental concern 0.325 0.140 0.239 2.320 0.023*
Environmental behavior 0.047 0.125 0.040 0.376 0.708
Experience 0.156 0.071 0.224 2.183 0.032*

**% Regression is significant at the 0.001 level (2-tailed).
*. Regression is significant at the 0.05 level (2-tailed).
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displayed a significant relationship with intention to buy. The regression of ITB with the
variables attitude, subjective norms and affect and emotions were especially significant (p <
0.001). ITB regression with environmental concern and experience were significant as well (p

<0.05).

The regression results in the test group are shown in Table 11. All variables but perceived
behavioral control and environmental behavior displayed a significant relationship with

intention to buy. (p<<0.001, p<0.01, p<0.05).

Table 11. Test group: Regression results between the independent variables and intention to buy/use (ITB)

Unstandardized Coefficients Standarc.hzed
Coefficients
Variable B Std. Error Beta t Sig.
Atittude 0.666 0.075 0.690 8.850 0.015*
Subjective norm 0.652 0.165 0.385 3.956 0.000%**
Perceived behavioral
0.474 0.143 0.338 3.308 0.001**
control
Affect and emotions 0.596 0.103 0.525 5.781 0.000***
Environmental concern 0.788 0.132 0.547 5.983 0.000%**
Environmental behavior 0.446 0.157 0.296 2.842 0.006**
Experience 0.052 0.091 0.062 0.574 0.567

*** Regression is significant at the 0.001 level (2-tailed).
**_ Regression is significant at the 0.01 level (2-tailed).
*. Regression is significant at the 0.05 level (2-tailed).

6.3 Main models

Control group models

The optimal model (Figure 8, left panel) for the control group (F = 18.34 on 3 and 85 DF,
p<0.001, R? = 0.39, R? adjusted = 0.37) was achieved through ITB ~ Attitude + Emotions +
Experience. Significances of individual predictors in this model were in order of ascending
strength, p = 0.08 for Experience (estimate = 0.12), and p = 0.029 for Emotions (estimate =
0.26), and p << 0.001 for Attitudes (estimate = 0.37). Three data points could not be included

in the model estimation due to missing entries.
Test group models

The optimal model (Figure 8, right panel) for the test group (F = 40.09 on 3 and 81 DF,
p<<0.001, R?=0.6, R? adjusted = 0.58) was again achieved through ITB ~ Attitude + Emotions

+ Experience. Significances of individual predictors in this model were in order of ascending

51



strength, p = 0.032 for Experience (estimate = 0.15), p = 0.014 for Emotions (estimate = 0.28),
and p << 0.001 for Attitudes (estimate = 0.57). Three data points could not be included in
model estimation due to missing entries. Leave-one-out cross-validation of the optimal model
yielded R*= 0.56.

Control group Test group

adjr2
adjr2

Intercept
concern
Affect and
emotions
Perceived
behavioral control
Attitude
Experience
Intercept
Environmental
concern
Affect and
emotions
Perceived
behavioral control
Attitude
Experience

Subjective norms |

Environmental
Subjective norms |

Figure 8. Six best models according to R’ adjusted (vertical axis) for control (left) and test group (right), respectively.
Black or withe blocks indicated the inclusion or exclusion of predictors shown on the horizontal axis.

7. Discussion

The aim of this study was to test the effects of the recently introduced financial incentives for
BEVs in Austria on consumers’ intention to buy or to use BEVs. For this, half of the
participants obtained in addition to the general information on BEVs, information on the
incentives program. The experiment resulted in non-significant differences in intention to buy
or to use BEVs between test and control groups. The control group was even trendwise
significantly likelier to assert having the intention to purchase or use a BEV than the test group.
Thus, the information seems not to have had the intended effect on participants. There were no
differences in perceived behavioral control between both groups either. It can be concluded
that the financial incentives did not have the expected effect, so both experiment-related
hypotheses were rejected. The only significant difference between the groups was their past
environmental behavior, being somewhat higher in the control group. These results are further

discussed in 7.1.

On the other hypotheses, the results are mixed. In the test group all variables but experience
were significant predictors of intention to buy or to use BEVs. This is in accordance with both

expectations, on the main components of the theory of planned behavior, as well as on the
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additional aspects evaluated (affect and emotions, environmental concern and environmental
behavior). In contrast, the control group’s attitude, subjective norm, affect and emotion,
environmental concern and experience were significant predictors of intention to buy or to use
BEVs. Neither environmental behavior or perceived behavioral control had a significant
relationship with intention to buy or to use BEVs in the control group. This was unexpected,
as perceived behavioral control is one of the main components of the theory of planned
behavior and has been continuously identified as one of the strongest predictors of intention of
behavior. In the control group perceived behavioral control had, in fact, no significant
correlation with none of the independent variables. Furthermore, all variables but experience
showed significant correlations between them in the test group. Experience only correlated

significantly with environmental behavior in the test group.

For both groups, the optimal model resulted being attitude + emotions + experience, with
stronger predictive power in the control group. This is contrary to expectations, as it only
contains one of the main variables of the theory of planned behavior, which is attitude. This is

further discussed in 7.2.

7.1 Ineffectiveness of subsidies

Beginning with the apparent ineffectiveness of the subsidies in the experiment, there are several
potential explanations. The most intuitive one could be that the current financial incentive is
just too small to affect consumers’ intention to adopt BEVs. There are studies arguing for the
effects of financial incentives to depend on income level. Particularly for low-income
households, stronger incentives seem necessary to change purchase behavior (Stern et al.,
1986). However, in this experiment, income did not have a significant effect on intention to

buy or to use BEVs.

Another explanation might be that participants’ (lack of) intention to adopt BEVs is strongly
influenced by other aspects, such as attitude and emotions towards BEVs than on the vehicles’
financial costs. This might rely on a general philistinism on BEVs and their advantages in
comparison to ICEVs. Some scholars see this as an indication that the government should
devote more resources to improve the population’s general attitude towards environmentally

friendly technologies to promote their adoption rates (Yang & Zhao, 2015).
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It might also be the case that the information treatment led participants in the test group to
reflect more on the subject and rely less on their affective system. Such a shift towards the
reflective, goal-oriented system, triggered by an “information nudge” has been observed in the
field before (Altmann et al., 2018; Miihlbock et al., 2020). In other words, the information on
the subsidies triggered participants to think more critically about their responses in the

questionnaire, therefore reducing the effect of the incentives.

An interesting aspect is the significant difference in stated knowledge on BEVs between
groups. The control group stated to have a significantly higher knowledge on BEVs than the
test group (Appendix 2). This might mean that participants in the control group already knew
about the incentive programs in place, offsetting the treatment effect. It could also be just a
result of our human tendency to overestimate our abilities and knowledge (Bjork, 1999, p. 435).
To control this overestimation effect in future research, specific true-false questions on facts

about BEVs could be included in the survey.

In general, more information about the general advantages of a given technology is expected
to improve consumers’ perception and consequently their intention to purchase it (Irianto,
2015; Yang & Zhao, 2015). It is important to note that not all information has the same value
for consumers. More information on the ethical and environmental aspects of green products
does not seem to contribute to an increase in actual purchase behavior to the same degree as a
price reduction does (Andorfer & Liebe, 2015). Consequently, additional information on the
long-term cost advantages of BEVs is expected to lead to better results in purchase intention
of green technologies. This might be especially relevant for low-income individuals, as the
financial perspective seems to have the strongest influence on their adoption intention and
behavior (Galarraga et al., 2011; Yang & Zhao, 2015). So, for them specifically, the current
subsidies might be just too low to have an effect on their intention to adopt BEVs. The reasons
for this stark contrast may rely on consumers’ price sensitivity, as the front purchase price of
BEVs, even if subsidized, remains higher than that of ICEVs. These findings coincide with
previously observed results in the literature on other environmentally friendly technologies
(Yang & Zhao, 2015), including EVs (Zhang et al., 2018a, 2018b). To test if the results would
have been different with a bigger subsidy, further research could entail an experimental setting
in which this variable is altered. This would shed a light on the ideal subsidy size to effectively
influence consumers’ intention to purchase BEVs. Nonetheless, the results of previous findings

on the effects of price reductions on purchase intentions of various products are mixed. Even
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in the hypothetical case of the price of biodiesel being reduced to the same level as conventional
diesel, less than 50% of all motorists would purchase it (Gracia et al., 2014). This raises the
question of whether the government should focus its efforts of BEV promotion on the high-

income segment and early adopter of the population to accelerate the adoption process.

Another potentially influential variable not addressed in this experiment, is price framing i.e.
the form the subsidies were presented to the participants. Consumers are known to be highly
susceptible to the framing of prices in general and of price reductions in particular (Chen et al.,
1998; Gourville, 1998; Krishna et al., 2002; Sinha & Smith, 2000; Soo Ong et al., 1997).
Interestingly, they are more susceptible to perceive an advantage when their savings are spelled
in monetary units rather than as percentages (Sinha & Smith, 2000; Yang & Zhao, 2015).
Despite having framed the subsidies as such, a mere listing of the financial incentives may be
too abstract for consumers to digest. A different presentation such as an illustrative calculation
of the price reduction on an average front purchase price for BEVs could have a different effect.
Further research might test different forms of presenting the subsidies to consumers to see if

there is a way to make the offer with the financial incentives more attractive.

Furthermore, it could be the case that other components of perceived behavioral control on
BEVs have a stronger effect on intention than price. A small change in the latter may not have
a big enough effect to tip the balance in favor of BEVs. Similar results have been observed in
studies using the TPB to evaluate the variables affecting intention of consumption of different
goods. For instance, Siddique (2012) identified risk to play a much bigger role than price in
consumers’ willingness to purchase dry fish. All participants indeed reported low values in
some of the items of perceived behavioral control (PBC3 and PBC4), as seen in Appendix 2.
They did not think they would be able to charge an EV at home, and surprisingly for the test
group, both groups thought that society does not offer the necessary means to use BEVs. There
were no significant between-group differences in either of these items. So, it seems that
consumers might require either higher financial incentives and or further efforts by the
government to reduce common barriers of adoption. As discussed above, public charging

stations seem to be similarly effective to subsidies in tipping the balance in favor of BEVs.

Moreover, the higher rate of environmentally friendly past behavior in the control group might
indicate a randomly generated overrepresentation of subjects willing to adopt new

environmentally friendly behaviors. The control group was also significantly likelier to think
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that the general population does not act in an environmentally friendly way (EC2 in Appendix
2). Similarly, they were more likely to separate garbage (EB1) and have an energy provider
who offers 100% renewable energy (EB3). They were also trendwise likelier to purchase
regional and seasonal vegetables and fruits (EB2 in Appendix 2). As Thegersen (1999) showed,
environmentally friendly behaviors are not independent from each other but tend to overlap
between them. When people take up one environmentally friendly behavior, their likelihood of
adopting another one increases. Indeed, individuals with a high rate of past environmental
behavior, in combination with particular psychological traits, such as benevolence, are among
those most strongly inclined to use or buy EVs (Bamberg, 2003; Jansson, 2011; Kilbourne &
Beckmann, 1998; Moons & De Pelsmacker, 2012; Thegersen, 1999). This could explain the

trendwise significant higher intention to buy or use BEVs assessed in the control group.

Moreover, it is important to note that intentions, the core of the TPB model, are not necessarily
always good predictors of behavior (Ajzen, 2011; Kor & Mullan, 2011). All measured factors
in the model, attitudes, subjective norms, and perceived behavioral control, as well as those
additional ones measured in this experiment, affect and emotion, past behavior, and
environmental concern are assumed to feed into and explain behavioral intentions. But despite
the strong link between intention and behavior being well established, intentions’ prediction of
actual behavior depends partially on factors beyond the individual’s control. In other words,
the model is limited by the strength of the intention—behavior relation, moderated by actual
control over the behavior (Ajzen, 2011). Consequently, we cannot expect to obtain a full picture
of actual behavior through the TPB and may assume actual adoption of BEVs to be lower than

the intention of adoption.

7.2 Optimal model

As depicted in Figure 8, the optimal model to predict participants’ responses in both groups
entailed in ascending strength the predictors experience, affect and emotions, and attitudes. It
did not entail neither perceived behavioral control nor subjective norms, contrary to the
expectations derived from the standard model of TPB. Ergo, affect and emotions had an even
stronger predictive power than subjective norms and perceived behavioral control, the other
two main variables of the TPB model besides attitude. These findings coincide with previous
results (Ellaway et al., 2003; Koller et al., 2011; Moons & De Pelsmacker, 2012; 2015; Steg et
al., 2001; Tyrinopoulos & Antoniou, 2013). Affect and emotions have often been determined
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not only to be more important than subjective norms, but to be one of the most important factors
in determining EV purchase intention. It is relevant to note, that it is the predictive power of
anticipated i.e. cognitively oriented emotions related to EVs that seem to be important, not

emotions towards car driving in general (Moons & De Pelsmacker, 2012).

These results further support the arguments of Bagozzi et al. (1999), Chaudhuri et al. (2010),
Kim et al. (2007), Moons and De Pelsmacker (2012), Perugini & Bagozzi, 2001, Richins
(1997), and Wood and Moreau (2006) to reconsider the importance of anticipated emotional
reactions for the adoption of innovative products and new behaviors. The influence of emotions
seems to be particularly salient during the early learning stages of product usage (Kwortnik &
Ross, 2007; Wood & Moreau, 2006). This is especially the case for technological or functional
innovations (Wood & Moreau, 2006). The emotional aspect seems to be at least as important
as the cognitive one in the formation of consumers’ intention of behavior. This is also the case
for environmentally friendly consumer durables, such as BEVs (Moons & De Pelsmacker,

2012, 2015).

That said, these findings add to the literature challenging Ajzen’s refusal to recognize the
predictive power of affect and emotions. Ajzen (2011) dismissed this often-highlighted gap of
the theory to be merely based on the framing of the questions assessing the variable. He
repeatedly emphasized that the items on anticipated affect and emotions are usually measured
in relation to not performing the behavior in question, unlike the main variables of TPB (Ajzen,
2011; Ajzen & Sheikh, 2013; Fishbein & Ajzen, 2010). Ajzen (2011) and Ajzen and Sheikh
(2013) relied on the notion of non-action not necessarily being the opposite of action (Richetin
et al., 2011) and discussed negatively framed items to trigger beliefs about experiencing regret

or upset following a non-action.

However, all items of anticipated affect and emotions (EMO) used in this experiment were
positively framed, like the rest of the questionnaire. Thus, the results presented in this thesis
defy Ajzen’s dismissal of the predictive power of anticipated affect and emotions on intention
of behavior. The variable had an even stronger predictive power than subjective norms, one of
the main variables of the TPB model, only confirming the importance of integrating affect and
emotions in the TPB when evaluating adoption intention of BEVs. In conclusion, this thesis
adds up to the body of literature arguing for the inclusion of affect and emotions in the TPB, at

least when it comes to the early stages of adoption of BEVs.
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8. Summary

Already suffering the consequences of climate change around the world, people are
increasingly pressuring governments to take action and enforce a reduction of GHG emissions.
The EU assimilated this call for action by striving to decarbonize its economy by 2050. As for
the transportation sector, the EU is already drafting and implementing plans to promote its
electrification. Accordingly, most member states have already put various incentives in place
to nudge society towards EVs. Several of these incentive plans include financial subsidies as
well as tax breaks for (B)EVs, such as in the case of Austria. With only 0.6% of registered
vehicles being electric, Austria has a long way to go to decarbonize its economy by 2050. Since
March 2019, the Austrian government grants a payment of 3.000 EUR for the purchase of a
BEV or a hybrid below the value of 50.000 EUR. For the purchase of BEVs only, it provides
additional tax breaks from the standardized consumption tax and the engine related insurance
tax. There is also a 400 EUR grant to help with the costs of setting up e-charging stations in

apartment buildings and a 200 EUR grant for e-charging infrastructure.

Subsidies such as these, are used by governments in their attempt to address market failures
and the consequently generated negative externalities. In this case, the financial incentives on
BEVs are designed to accelerate the decarbonization of the transportation system. Deployment
of e-charging infrastructure as well as financial subsidies are understood to be effective in
accelerating the adoption process of BEVs. However, the exact details on the size and extent
of the incentives are subject of discussion. Thus, an evaluation of the effectiveness of the
recently introduced subsidies for BEVs in Austria seemed appropriate. And as far my

knowledge goes, this is the first work assessing their effect on consumers in Austria.

Consumer adoption as one of the main topics in economics, has many theories attempting to
explain and predict it. The most traditional model, the rational choice theory, assumes
consumer behavior to be, as its name predicts, the result of a rational calculation. However,
this assumption has at the latest been defied by behavioral economics, asserting human
behavior to not always be as rational as once assumed. Other models, such as the theory of
consumption values, include psychological factors, known to affect human decision-making.
However, evaluations of actual purchase behavior of goods, as intended in both theories, are
very difficult to make. Fortunately, among the strongest theories in the field is the theory of

planned behavior. It recognizes intention of behavior, an easily measurable variable, to be the
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most proximate predictor of actual behavior. Intention of behavior is itself influenced by three
components, attitude, subjective norms and perceived behavioral control. Attitude results from
a sum-up of knowledge and experience on the behavior or good in question. Subjective norms
are based on the perception of approval or disapproval of a given behavior by the individual,
important referent individuals or groups and the media. Perceived behavioral control is the
subject’s perception of the ease or difficulty of performing a behavior, and is affected by

perceived ability, and constraints and facilitators of the behavior by external sources.

Additionally, aspects commonly highlighted to be missing in the theory of planned behavior
were included in the research model. The most emphasized element by far has been affect and
emotions. They have been repeatedly identified to have strong predictive power on consumer
intention of behavior and actual behavior. The other aspects, environmental concern and past
environmental behavior, are specific for the evaluation of consumer adoption of

environmentally friendly products and behaviors.

Based on the theory of planned behavior, informing participants on the financial subsidies on
BEVs was expected to increase their intention to buy/use BEVs and to improve their perception
of perceived behavioral control. According to the main assumptions of the theory, attitude,
subjective norms and perceived behavioral control relating to BEVs were expected to be
positively associated with intention to buy/use BEVs. From the additional aspects, affect and
emotions towards BEVs were expected to be positively associated with intention to buy/use
BEVs. Environmental concern as well as past environmentally friendly behavior were also

expected to be positively associated with intention to buy/use BEVs.

The experiment design was based on a questionnaire. Both, the control and the test group,
obtained an identical questionnaire, but in addition to the general information on BEVs both
groups received, the test group obtained the information on the subsidies in Austria as well.
The survey ran on the SoSciSurvey website and was first distributed in a number of lectures at
the institute of economics of the University of Vienna and later further dispersed on Facebook

groups.

The final dataset consisted of 181 forms, with 92 participants in the control group and 89 in the
test group. There were non-significant differences between groups in neither of the
demographic aspects. Only the test group had significant differences of income between male

and female participants. Against all expectations, there was also only a trendwise significant
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difference in intention to buy/use of BEVs between groups, with the control group being
somewhat likelier to do so. The groups only significantly differed in past environmental
behavior, again with the control group having higher reported values. Contrary to expectations,
the calculation of an optimal predictive model resulted to be attitude, affect and emotions and
experience, in descending strength. This was true for both groups and supported the commonly
highlighted gap of the theory of planned behavior on the predictive value of affect and

emotions.

There are several possible explanations for these results that would need to be evaluated by
further studies. On the ineffectiveness of the information treatment, the subsidies in place might
not be high enough to affect consumers’ intention to adopt BEVs nor perceived behavioral
control. This might mean either the need to increase the subsidies and or expand the current
policy incentives, such as deploying e-charging infrastructure. It could also be the case that the
information treatment triggered the test group to reflect more on the subject and rely less on
their affective system. This would reduce the effects of the information treatment. Another
possibility might lay on price framing, as consumers are known to be affected by the way prices
and discounts are presented. It could also be the case that participants in the control group
already knew about the incentives, offsetting the effect in the experiment, as their reported
knowledge on BEVs was significantly higher than that of the control group. They could also
be just more willing to adopt BE Vs, as they reported to already have adopted significantly more
environmentally friendly behaviors than the test group. Furthermore, the results of the optimal
model entailing affect and emotions besides attitude, instead of the other two components of
the theory of planned behavior, adds up to a large body of literature arguing for the variable’s
predictive value of behavioral intention. Affect and emotion seem to be important components
of human intention of behavior and actual behavior and should be included in models on

intention of adoption of BEVs, especially in the early stages of adoption.

9. Limitations and further research

This study only covers a tiny fraction of the gap in the BEV literature and has clear limitations
that provide ground for further research. An experiment with varying subsidy sizes could help
determine the size the financial incentive requires for it to be effective in promoting BEV

adoption. Furthermore, the way the subsidies are presented might be varied as well to evaluate
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the effect of price framing. This might as well take the form of a long-term price comparison
between BEVs and ICEVs, highlighting the lower total costs of BEVs over time. A farfetched
but interesting idea would be to include so-called sin taxes on ICEVs in a choice experiment
with subsidized BEVs. This would test whether such penalty measures on conventional

vehicles would make BEVs more attractive for consumers.

On a similar note, it is currently unknown how many people actually know about the subsidies.
So, a survey on consumers’ awareness of the subsidies would provide a picture on whether the
dispersion of the information was actually successful or not. This experiment had no screening
mechanism to identify individuals who already knew about the financial subsidies for BEVs.
Additionally, an insight into the changes in new registrations of BEVs in Austria since the
introduction of the subsidies might be even more valuable. The reason this was not done in this
thesis, was that the official Austrian statistics institution did not provide such numbers for
BEVs. They were presented mixed with hybrid vehicles into one category. Only since recently

have they started publishing the numbers independently from each other.

Furthermore, it would be interesting to evaluate the effects the subsidies have had on the
market, specifically on the behavior of car sellers. Ideally, they should be advertising the
subsidies to promote their BEVs sales. In the worst-case scenario, they have increased the
purchase prices of BEVs, thus offsetting the subsidies. This concern is not completely
unjustified as recent events in Germany depict, where the tax reduction on female sanitary

products lead to a market price increase.

A potentially relevant remark is the fact that opinions are not solely formed in individuals’
heads but are shaped by discussion and exchange with peers as well (Franklin & Kosaki, 1989).
This creates varying approaches to evaluate the effects of the information on consumers. Either
measure the immediate response to the information and/or expose them to the information and
assess their intention of adoption at a later point in time. The latter would give the individuals
a longer timespan to process the information and discuss it with peers to form a solid and
organic opinion. This would allow for a much more natural decision-making procedure that
would portray reality to a much better degree than assessing people’s immediate response to
the information. Having both measures would allow a comparison pre- and post-socialization

of the individuals’ opinion on BEVs, a likewise interesting aspect.

61



10. References

Aarts, H., & Dijksterhuis, A. (2000). Habits as knowledge structures: Automaticity in goal-
directed behavior. Journal of Personality and Social Psychology, 78(1), 53-63.
https://doi.org/10.1037/0022-3514.78.1.53

Abraham, C., & Sheeran, P. (2003). Acting on intentions: The role of anticipated regret. The
British Journal of Social Psychology, 42(Pt 4), 495-511.
https://doi.org/10.1348/014466603322595248

Adnan, N., Nordin, S. M., Rahman, 1., Vasant, P. M., & Noor, A. (2017). A comprehensive
review on theoretical framework-based electric vehicle consumer adoption research.
International Journal of Energy Research, 41(3), 317-335.
https://doi.org/10.1002/er.3640

Ajzen, L. (1985). From Intentions to Actions: A Theory of Planned Behavior. In J. Kuhl & J.
Beckmann (Eds.), Action Control: From Cognition to Behavior (pp. 11-39). Springer.
https://doi.org/10.1007/978-3-642-69746-3 2

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Ajzen, 1. (2011). The theory of planned behaviour: Reactions and reflections. Psychology &
Health, 26(9), 1113-1127. https://doi.org/10.1080/08870446.2011.613995

Ajzen, 1., & Fishbein, M. (1972). Attitudes and normative beliefs as factors influencing
behavioral intentions. Qurnal of Personality and Social Psychology, 21(1), 1-9.
https://doi.org/10.1037/h0031930

Ajzen, 1., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior.
Pearson.

Ajzen, 1., & Sheikh, S. (2013). Action versus inaction: Anticipated affect in the theory of
planned  behavior. Journal  of  Applied  Social  Psychology, 43.
https://doi.org/10.1111/].1559-1816.2012.00989.x

Albarracin, D., Johnson, B. T., Fishbein, M., & Muellerleile, P. A. (2001). Theories of
Reasoned Action and Planned Behavior as Models of Condom Use: A Meta-Analysis.
Psychological Bulletin, 127(1), 142-161.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4780418/

Albayrak, T., Aksoy, S., & Caber, M. (2013). The effect of environmental concern and
scepticism on green purchase behaviour. Marketing Intelligence & Planning, 31.
https://doi.org/10.1108/02634501311292902

Alpen-Adria-University Klagenfurt, Economics University of Vienna, Deloitte Austria, &
Wien Energie. (2019). Erneuerbare Energien in Osterreich. Der jihrliche

62



Stimmungsbarometer der oOsterreichischen Bevolkerung zu erneubaren Energien.
https://www2.deloitte.com/content/dam/Deloitte/at/Documents/energy-resources/at-
studie-erneuerbare-energie-2019.pdf

Altmann, S., Falk, A., Jager, S., & Zimmermann, F. (2018). Learning about job search: A field
experiment with job seekers in Germany. Journal of Public Economics, 164, 33—49.
https://doi.org/10.1016/].jpubeco.2018.05.003

Amit, R., & Jacobson, S. K. (2017). Understanding rancher coexistence with jaguars and
pumas: A typology for conservation practice. Biodiversity and Conservation, 26(6),
1353—-1374. https://doi.org/10.1007/s10531-017-1304-1

Andorfer, V. A., & Liebe, U. (2015). Do information, price, or morals influence ethical
consumption? A natural field experiment and customer survey on the purchase of Fair
Trade coffee. Social Science Research, 52, 330-350.
https://doi.org/10.1016/].ssresearch.2015.02.007

Armitage, C. J., & Conner, M. (2001). Efficacy of the Theory of Planned Behaviour: A meta-
analytic review. British Journal of Social Psychology, 40(4), 471-499.
https://doi.org/10.1348/014466601164939

Arts, J. W. C., Frambach, R. T., & Bijmolt, T. H. A. (2011). Generalizations on consumer
innovation adoption: A meta-analysis on the drivers of intention and behavior.
International  Journal  of  Research in  Marketing, 28(2), 134-144.
https://doi.org/10.1016/].ijresmar.2010.11.002

Atkinson, A. B., & Stiglitz, J. E. (1976). The design of tax structure: Direct versus indirect
taxation. Journal of Public Economics, 6(1), 55-75. https://doi.org/10.1016/0047-
2727(76)90041-4

Bagozzi, R., Gopinath, M., & Nyer, P. (1999). The Role of Emotions in Marketing. Journal
of the Academy of Marketing Science, 27, 184-206.
https://doi.org/10.1177/0092070399272005

Bagozzi, R. P. (2007). The Legacy of the Technology Acceptance Model and a Proposal for
a Paradigm Shift. Journal of the Association for Information Systems, &8(4).
https://doi.org/10.17705/1jais.00122

Bamberg, S. (2003). How does environmental concern influence specific environmentally
related behaviors? A new answer to an old question. Journal of Environmental
Psychology, 23(1), 21-32. https://doi.org/10.1016/S0272-4944(02)00078-6

Bamberg, S., & Moser, G. (2007). Twenty years after Hines, Hungerford, and Tomera: A new
meta-analysis of psycho-social determinants of pro-environmental behaviour. Journal of
Environmental Psychology, 27(1), 14-25. https://doi.org/10.1016/j.jenvp.2006.12.002

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory (pp.
xiii, 617). Prentice-Hall, Inc.

63



Bandura, A., Adams, N. E., & Beyer, J. (1977). Cognitive processes mediating behavioral
change. Journal of Personality and Social Psychology, 35(3), 125-139.
https://doi.org/10.1037/0022-3514.35.3.125

Bandura, A., Adams, N. E., Hardy, A. B., & Howells, G. N. (1980). Tests of the generality of
self-efficacy  theory.  Cognitive  Therapy and  Research, 4(1), 39-66.
https://doi.org/10.1007/BF01173354

Bang, H.-K., Ellinger, A. E., Hadjimarcou, J., & Traichal, P. A. (2000). Consumer concern,
knowledge, belief, and attitude toward renewable energy: An application of the reasoned
action theory. Psychology & Marketing, 17(6), 449-468.
https://doi.org/10.1002/(SICI)1520-6793(200006)17:6<449::AID-MAR2>3.0.CO;2-8

Bargh, J. A. (1989). Conditional automaticity: Varieties of automatic influence in social
perception and cognition. In Unintended thought (pp. 3—51). Guilford Press.

Bargh, J. A., & Chartrand, T. L. (1999). The unbearable automaticity of being. American
Psychologist, 54(7), 462—479. https://doi.org/10.1037/0003-066X.54.7.462

Becker, G. S. (1976). The Economic Approach to Human Behavior. University of Chicago
Press.

Beckmann, K., Glemser, A., Heckel, C., von der Heyde, C., Hoffmeyer-Zlotnik, J., Schneider,
S., Hanefeld, U., Herter-Eschweiler, R., & Kiihnen, C. (2016). Demographische
Standards Ausgabe 2016. Eine gemeinsame Empfehlungdes ADM Arbeitskreis
Deutscher Markt- und Sozialforschungsinstitute e. V. ,der Arbeitsgemeinschaft
Sozialwissenschaftlicher Institute e. V. (ASI)und des Statistischen Bundesamtes (6th ed.,
Vol. 17). Statistisches Bundesamt, Wiesbaden.
https://www.statistischebibliothek.de/mir/receive/DEMonografie_ mods_00003695

Bei, L.-T., & Simpson, E. M. (1995). The Determinants of Consumers’ Purchase Decisions
For Recycled Products: An Application of Acquisition-Transaction Utility Theory. ACR
North American Advances, NA-22.
https:///www.acrwebsite.org/volumes/7711/volumes/v22/NA-22/full

Benedict, M. L. (1985). Laissez-Faire and Liberty: A Re-Evaluation of the Meaning and
Origins of Laissez-Faire Constitutionalism. Law and History Review, 3(2), 293-331.
JSTOR. https://doi.org/10.2307/743631

Bernholz, P., & Radnitzky, G. (1986). Economic Imperialism: The Economic Approach
Applied Outside the Field of Economics. Pwpa Books.

Biala, M. 1. (2019). Synthesizing the economist’s and the psychologist’s approaches to litter
control for sustainable waste management. Environmental Economics, 10(1), 1-11.
http://dx.doi.org/10.21511/ee.10(1).2019.01

Biresselioglu, M. E., Demirbag Kaplan, M., & Yilmaz, B. K. (2018). Electric mobility in
Europe: A comprehensive review of motivators and barriers in decision making

64



processes. Transportation Research Part A: Policy and Practice, 109, 1-13.
https://doi.org/10.1016/j.tra.2018.01.017

Biswas, A., & Roy, M. (2015). Leveraging factors for sustained green consumption behavior
based on consumption value perceptions: Testing the structural model. Journal of
Cleaner Production, 95, 332-340. https://doi.org/10.1016/j.jclepro.2015.02.042

Bittner, M. M., & Tschipan, C. (2009). Befragung Elektromobilitit—Elektrofahrzeuge in
Wien: Einstellungen und Nutzungspotenziale (unter besonderer Beriicksichtigung des
Elektrofahrrads) (p. 41). Sozialwissenschaftliche Studiengesellschaf.
https://www.wien.gv.at/stadtentwicklung/studien/pdf/b008082a.pdf

Bjerkan, K. Y., Nerbech, T. E., & Nordtemme, M. E. (2016). Incentives for promoting Battery
Electric Vehicle (BEV) adoption in Norway. Transportation Research Part D: Transport
and Environment, 43, 169—180. https://doi.org/10.1016/1.trd.2015.12.002

Bjork, R. A. (1999). Assessing our own competence: Heuristics and illusions. In Attention and
performance XVII: Cognitive regulation of performance: Interaction of theory and
application (pp. 435-459). The MIT Press.

Boadway, R. (2012). From Optimal Tax Theory to Tax Policy: Retrospective and Prospective
Views. The MIT Press; JSTOR. https://doi.org/10.2307/j.ctt5vipkx

Borger, T. (2012). Social Desirability and Environmental Valuation. Peter Lang International
Academic Publishers. https://library.oapen.org/handle/20.500.12657/27313

Brand, C., Anable, J., & Tran, M. (2013). Accelerating the transformation to a low carbon
passenger transport system: The role of car purchase taxes, feebates, road taxes and

scrappage incentives in the UK. Transportation Research Part A: Policy and Practice,
49, 132-148. https://doi.org/10.1016/].tra.2013.01.010

Brandstitter, V., Lengfelder, A., & Gollwitzer, P. M. (2001). Implementation intentions and
efficient action initiation. Journal of Personality and Social Psychology, 81(5), 946-960.
https://doi.org/10.1037/0022-3514.81.5.946

Brezovec, P., Sposato, R., & Hampl, N. (2019). Generation Z Ready to Embrace the Electric
Vehicle Revolution? Predictors of Electric Vehicle Adoption by Youths and Young Adults
in Austria. Alpen-Adria-Universitdt Klagenfurt and Vienna University of Economics and
Business.
https://iaee2019ljubljana.oyco.eu/download/contribution/fullpaper/118/118 fullpaper 2
0190517 _163450.pdf

Buchanan, J. M. (1987). The Constitution of Economic Policy. The American Economic
Review, 77(3), 243-250. JSTOR. https://www.]stor.org/stable/1804093

Biihler, F., Cocron, P., Neumann, I., Franke, T., & Krems, J. F. (2014). Is EV experience
related to EV acceptance? Results from a German field study. Transportation Research

65



Part F: Traffic Psychology and Behaviour, 25, 34-49.
https://doi.org/10.1016/j.tr£.2014.05.002

Bundesministerium fiir Finanzen. (2020a). NoVA Befreiungen. Bundesministerium fiir
Finanzen.
https://www.bmf.gv.at/themen/steuern/kraftfahrzeuge/Normverbrauchsabgabe-
%C3%9Cbersicht/NoV A-Befreiung.html

Bundesministerium fiir Finanzen. (2020b). NoVA Steuersatz. Bundesministerium fiir
Finanzen.
https://www.bmf.gv.at/themen/steuern/kraftfahrzeuge/Normverbrauchsabgabe-
%C3%9Cbersicht/NoV A-Steuersatz.html

Bundesministerium fiir Finanzen. (2019, December 1). Informationen zur Befreiung von der
motorbezogenen Versicherungssteuer und zur Gratis-Vignette fiir Menschen mit
Behinderung. Bundesministerium Fiir Finanzen.
https://www.bmf.gv.at/themen/steuern/kraftfahrzeuge/motorbezogene-
versicherungsteuer/befreiungen-motorbezogene-vers/informationen-zur-gratis-vignette-
.html

Bundesministerium fiir Wirtschaft und Ausfuhrkontrolle. (2019). BAFA - Forderprogramm
im Uberblick—Férderprogramm im  Uberblick. Forderprogramm im Uberblick.
https://www.bafa.de/DE/Energie/Energieeffizienz/Elektromobilitact/Foerderprogramm
_im_Ueberblick/foerderprogramm_im_ueberblick.html

Cai, S., Long, X., Li, L., Liang, H., Wang, Q., & Ding, X. (2019). Determinants of intention
and behavior of low carbon commuting through bicycle-sharing in China. Journal of
Cleaner Production, 212, 602—609. https://doi.org/10.1016/j.jclepro.2018.12.072

Carley, S., Krause, R., Lane, B., & Graham, J. (2013). Intent to Purchase a Plug-In Electric
Vehicle: A Survey of Early Impressions in Large US Cites. Transportation Research
Part D Transport and Environment, 18. https://doi.org/10.1016/1.trd.2012.09.007

Carvalho, H., & Mazzon, J. A. (2011). What are you afraid of? The role of emotions in Social
Marketing. 2nd World Non-Profit and Social Marketing Conference, Ireland.
https://www.researchgate.net/publication/264789610_What_are_you_afraid of The ro
le_of emotions_in_Social Marketing

Cauberghe, V., & De Pelsmacker, P. (2008). Adoption of digital TV by advertising
professionals: A longitudinal extension of the theory of planned behaviour. 37th
European Marketing Academy Conference, Abstracts. 37th European Marketing
Academy Conference (EMAC - 2008). http://hdl.handle.net/1854/LU-771161

Chan, R. Y. K. (2001). Determinants of Chinese consumers’ green purchase behavior.
Psychology & Marketing, 18(4), 389—413. https://doi.org/10.1002/mar.1013

66



Chaudhuri, A., Aboulnasr, K., & Ligas, M. (2010). Emotional Responses on Initial Exposure
to a Hedonic or Utilitarian Description of a Radical Innovation. Journal of Marketing
Theory and Practice, 18(4), 339-359. https://doi.org/10.2753/MTP1069-6679180403

Chen, M.-F., & Tung, P.-J. (2014). Developing an extended Theory of Planned Behavior
model to predict consumers’ intention to visit green hotels. International Journal of
Hospitality Management, 36, 221-230. https://doi.org/10.1016/].ijhm.2013.09.006

Chen, S.-F. S., Monroe, K. B., & Lou, Y.-C. (1998). The effects of framing price promotion
messages on consumers’ perceptions and purchase intentions. Journal of Retailing,
74(3), 353-372. https://doi.org/10.1016/S0022-4359(99)80100-6

Cheung, S. F., & Chan, D. (2000). The role of perceived behavioral control in predicting

human behavior: A meta-analytic review of studies on the theory of planned behavior.
https://doi.org/10.13140/RG.2.2.31093.01766

Clark, M. S., & Waddell, B. A. (1983). Effects of Moods on Thoughts About Helping,
Attraction and Information Acquisition. Social Psychology Quarterly, 46(1), 31-35.
JSTOR. https://doi.org/10.2307/3033658

Coleman, J., & Fararo, T. (1992). Rational Choice Theory: Advocacy and Critique. (Vol. 23).
Sage Publications.

Coleman, J. S. (1994). Foundations of Social Theory. Harvard University Press.

Conner, M., & Armitage, C. J. (1998). Extending the Theory of Planned Behavior: A Review
and Avenues for Further Research. Journal of Applied Social Psychology, 28(15), 1429—
1464. https://doi.org/10.1111/5.1559-1816.1998.tb01685.x

Conner, M., Sheeran, P., Norman, P., & Armitage, C. J. (2000). Temporal stability as a
moderator of relationships in the Theory of Planned Behaviour. British Journal of Social
Psychology, 39(4), 469-493. https://doi.org/10.1348/014466600164598

Conner, M., Smith, N., & McMillan, B. (2003). Examining normative pressure in the theory
of planned behaviour: Impact of gender and passengers on intentions to break the speed
limit. Current Psychology, 22(3), 252-263. https://doi.org/10.1007/s12144-003-1020-8

Dahlman, C. J. (1979). The Problem of Externality. The Journal of Law & Economics, 22(1),
141-162. JSTOR. https://www.]stor.org/stable/725216

Davies, A., Titterington, A. J., & Cochrane, C. (1995). Who buys organic food? A profile of
the purchasers of organic food in Northern Ireland. British Food Journal, 97(10), 17-23.
https://doi.org/10.1108/00070709510104303

DeMaio, T. J. (1985). Surveying Subjective Phenomena. In C. Turner & E. Martin, Surveying
Subjective Phenomena. Russell Sage Foundation.

67



Diamond, P. A., & Mirrlees, J. A. (1971). Optimal Taxation and Public Production II: Tax
Rules. The  American  Economic  Review, 61(3), 261-278. JSTOR.
https://www.]jstor.org/stable/1813425

Dijk, M., Wells, P., & Kemp, R. (2016). Will the momentum of the electric car last? Testing
an hypothesis on disruptive innovation. Technological Forecasting and Social Change,
105, 77-88. https://doi.org/10.1016/j.techfore.2016.01.013

Doll, J., & Ajzen, 1. (1992). Accessibility and stability of predictors in the theory of planned
behavior. Journal of Personality and Social Psychology, 63(5), 754-765.
https://doi.org/10.1037/0022-3514.63.5.754

Dollery, B., & Worthington, A. (1996). The Evaluation of Public Policy: Normative Economic
Theories of Government Failure. Journal of Interdisciplinary Economics, 7.
https://doi.org/10.1177/02601079X9600700103

Dunlap, R. E., & Michelson, W. (2002). Environmental Concern: Conceptual and
Measurement Issues. In Handbook of Environmental Sociology (pp. 482-525).
Greenwood Press. http://www.kia.hu/konyvtar/tartalom/t108.htm

Egbue, O., & Long, S. (2012). Barriers to widespread adoption of electric vehicles: An
analysis of consumer attitudes and perceptions. Energy Policy, 48, 717-729.
https://doi.org/10.1016/j.enpo0l.2012.06.009

Ehrlich, H. J. (1969). Attitudes, Behavior, and the Intervening Variables. The American
Sociologist, 4(1), 29-34. JSTOR. https://www.]jstor.org/stable/27701451

Ellaway, A., Macintyre, S., Hiscock, R., & Kearns, A. (2003). In the driving seat: Psychosocial
benefits from private motor vehicle transport compared to public transport.
Transportation Research Part F: Traffic Psychology and Behaviour, 6(3), 217-231.
https://doi.org/10.1016/S1369-8478(03)00027-5

Energy.Gov. (2014, September 15). The History of the Electric Car. Energy.Gov.
https://www.energy.gov/articles/history-electric-car

European Automobile Manufacturers Association. (2019, May 14). Overview — Electric
vehicles: Tax benefits and incentives in the EU | ACEA - European Automobile
Manufacturers’ Association. ACEA - European Automobile Manufacturers Association.
https://www.acea.be/publications/article/overview-of-incentives-for-buying-electric-

vehicles

European Automobile Manufacturers Association. (2020, April 8). Fuel types of new trucks:
Diesel 97.9%, electric 0.2%, hybrid 0.1% market share in 2019 | ACEA - European
Automobile Manufacturers’ Association. ACEA - European Automobile Manufacturers
Association. https://www.acea.be/press-releases/article/fuel-types-of-new-trucks-diesel-
97.9-electric-0.2-hybrid-0. 1 -market-share-i

68



European Commission. (2019b). Communication from the Commission to the European
Parliament, the Council, the European Economic and Social Committee and the
Committee of the Regions. The European Green Deal. COM/2019/640 final. European
Commission. https://eur-lex.europa.ecu/legal-
content/EN/TXT/?qid=1588580774040&uri=CELEX:52019DC0640

European Commission. (2019a). Special Eurobarometer 490. "Climate Change. 130.
https://doi.org/10.2834/00469

European Environmental Agency. (2019). Average CO2 emissions from newly registered
motor vehicles [Indicator Assessment]. FEuropean Environmental Agency.
https://www.eea.europa.eu/data-and-maps/indicators/average-co2-emissions-from-
motor-vehicles/assessment- 1

Ewing, G., & Sarigollu, E. (2000). Assessing Consumer Preferences for Clean-Fuel Vehicles:
A Discrete Choice Experiment (SSRN Scholarly Paper ID 2216962). Social Science
Research Network. https://papers.ssrn.com/abstract=2216962

Fazio, R. H. (1995). Attitudes as object-evaluation associations: Determinants, consequences,
and correlates of attitude accessibility. In Attitude strength: Antecedents and
consequences (pp. 247-282). Lawrence Erlbaum Associates, Inc.

Finch, J. E. (2006). The impact of personal consumption values and beliefs on organic food
purchase behavior. Journal of Food Products Marketing, 11(4), 63-76.
https://doi.org/10.1300/J038v11n04 05

Fishbein, M., & Ajzen, L. (1975). Belief, attitude, intention and behaviour: An introduction to
theory and research (Vol. 27). Addison-Wesley.

Fishbein, Martin, & Ajzen, 1. (2010). Predicting and Changing Behavior: The Reasoned
Action Approach. In Predicting and Changing Behavior: The Reasoned Action
Approach. https://doi.org/10.4324/9780203838020

Forgas, J. P., Bower, G. H., & Krantz, S. E. (1984). The influence of mood on perceptions of

social interactions. Journal of Experimental Social Psychology, 20(6), 497-513.
https://doi.org/10.1016/0022-1031(84)90040-4

Fortini, M.-E. (1987). Attitudes and behavior toward students with handicaps by their
nonhandicapped peers. American Journal of Mental Deficiency, 92(1), 78—84.

Franke, T., Giinther, M., Trantow, M., & Krems, J. F. (2017). Does this range suit me? Range
satisfaction of battery electric vehicle users. Applied Ergonomics, 65, 191-199.
https://doi.org/10.1016/j.apergo.2017.06.013

Franke, T., & Krems, J. F. (2013). Interacting with limited mobility resources: Psychological
range levels in electric vehicle use. Transportation Research Part A: Policy and Practice,
48, 109-122. https://doi.org/10.1016/j.tra.2012.10.010

69



Galarraga, ., Heres, D. R., & Gonzalez-Eguino, M. (2011). Price premium for high-efficiency
refrigerators and calculation of price-elasticities for close-substitutes: A methodology

using hedonic pricing and demand systems. Journal of Cleaner Production, 19(17),
2075-2081. https://doi.org/10.1016/j.jclepro.2011.06.025

Geraerts, E., Bernstein, D. M., Merckelbach, H., Linders, C., Raymaekers, L., & Loftus, E. F.
(2008). Lasting false beliefs and their behavioral consequences. Psychological Science,
19(8), 749-753. https://doi.org/10.1111/].1467-9280.2008.02151.x

Gibson, B. (2016). The effect of (negative) emotion on pro-environmental behavior: An
application of the theory of planned behavior. https://jyx.jyu.fi/handle/123456789/49819

Glasman, L. R., & Albarracin, D. (2006). Forming attitudes that predict future behavior: A
meta-analysis of the attitude-behavior relation. Psychological Bulletin, 132(5), 778-822.
https://doi.org/10.1037/0033-2909.132.5.778

Gongalves, H., Lourenco, T., & Silva, G. (2015). Green buying behavior and the theory of
consumption values: A fuzzy-set approach. Journal of Business Research, 69.
https://doi.org/10.1016/j.jbusres.2015.10.129

Gourville, J. T. (1998). Pennies-a-Day: The Effect of Temporal Reframing on Transaction
Evaluation. Journal of Consumer Research, 24(4), 395-408.
https://doi.org/10.1086/209517

Gracia, A., Barreiro-Hurlé, J., & Pérez y Pérez, L. (2014). Will consumers use biodiesel?
Assessing the potential for reducing CO2 emissions from private transport in Spain.
AgEcon Search, 15. https://doi.org/10.22004/ag.econ. 182802

Graham-Rowe, E., Gardner, B., Abraham, C., Skippon, S., Dittmar, H., Hutchins, R., &
Stannard, J. (2012). Mainstream consumers driving plug-in battery-electric and plug-in
hybrid electric cars: A qualitative analysis of responses and evaluations. Transportation
Research Part A: Policy and Practice, 46(1), 140-153.
https://doi.org/10.1016/j.tra.2011.09.008

Grand, J. (1991). The Theory of Government Failure. British Journal of Political Science,
21(4),423-442. JSTOR. https://www.]stor.org/stable/193770

Green, D. P., & Shapiro, 1. (1994). Pathologies of rational choice theory: A critique of
applications in political science (pp. xi, 239). Yale University Press.

Green eMotion. (2015).  Final report Green eMotion project.pdf (GA
MOVE/FP7/265499/Green eMotion; p. 43). Green eMotion.
http://www.eafo.eu/sites/default/files/Final%20report%20Green%20eMotion%20projec

t.pdf

Green, S. L. (2002). Rational Choice Theory: An Overview. Baylor University Faculty
Development Seminar on Rational Choice Theory.
http://www.academia.edu/download/31868093/greenl.doc

70



Greenhalgh, T., Robert, G., Macfarlane, F., Bate, P., & Kyriakidou, O. (2004). Diffusion of
Innovations in Service Organizations: Systematic Review and Recommendations. 7The
Milbank Quarterly, 82(4), 581-629. https://doi.org/10.1111/].0887-378X.2004.00325.x

Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition: Attitudes, self-esteem,
and stereotypes. Psychological Review, 102(1), 4-27. https://doi.org/10.1037/0033-
295X.102.1.4

Hackney, J., & de Neufville, R. (2001). Life cycle model of alternative fuel vehicles:
Emissions, energy, and cost trade-offs. Transportation Research Part A: Policy and
Practice, 35(3), 243-266. https://doi.org/10.1016/S0965-8564(99)00057-9

Hagger, M. S., Chan, D. K. C., Protogerou, C., & Chatzisarantis, N. L. D. (2016). Using meta-
analytic path analysis to test theoretical predictions in health behavior: An illustration
based on meta-analyses of the theory of planned behavior. Preventive Medicine, 89, 154—
161. https://doi.org/10.1016/j.ypmed.2016.05.020

Hall, P. A. (1990). The State and the Market. In P. A. Hall, J. Hayward, & H. Machin (Eds.),
Developments in French Politics (pp. 171-187). Macmillan Education UK.
https://doi.org/10.1007/978-1-349-20959-0_10

Hansla, A., Gamble, A., Juliusson, A., & Girling, T. (2008). The relationships between
awareness of consequences, environmental concern, and value orientations. Journal of
Environmental Psychology, 28(1), 1-9. https://doi.org/10.1016/j.jenvp.2007.08.004

Hanson, C. (2013). Environmental Concern, Attitude toward Green Corporate Practices, and
Green Consumer Behavior in the United States and Canada. ASBBS E J., 9(62).
https://www.semanticscholar.org/paper/Environmental-Concern%2C-Attitude-toward-
Green-and-in-Hanson/84be6fd9b01al 10a6ad64bec8a5t85304d68al56

Hardman, S., Chandan, A., Tal, G., & Turrentine, T. (2017). The effectiveness of financial
purchase incentives for battery electric vehicles — A review of the evidence. Renewable
and Sustainable Energy Reviews, 80(C), 1100-1111.
https://ideas.repec.org/a/eee/rensus/v80y2017icp1100-1111.html

Harun, A. (2012). The Influence of Environmental Knowledge and Concern on Green
Purchase Intention the Role of Attitude as a Mediating Variable. British Journal of Arts
and Social Sciences, 7, 145-167.

Hebert, J. R., Ma, Y., Clemow, L., Ockene, I. S., Saperia, G., Stanek, E. J., Merriam, P. A., &
Ockene, J. K. (1997). Gender differences in social desirability and social approval bias
in dietary self-report. American Journal of Epidemiology, 146(12), 1046-1055.
https://doi.org/10.1093/oxfordjournals.aje.a009233

Hirschman, E. C., & Holbrook, M. B. (1982). Hedonic Consumption: Emerging Concepts,
Methods and Propositions. Journal of Marketing, 46(3), 92-101. JSTOR.
https://doi.org/10.2307/1251707

71



Hori, S., Kondo, K., Nogata, D., & Ben, H. (2013). The determinants of household energy-
saving behavior: Survey and comparison in five major Asian cities. Energy Policy, 52,
354-362. https://doi.org/10.1016/j.enpol.2012.09.043

Huijts, N., Molin, E., & Steg, L. (2012). Psychological factors influencing sustainable energy
technology acceptance: A review-based comprehensive framework. Renewable &
Sustainable  Energy Reviews - RENEW SUSTAIN ENERGY REV, 1I6.
https://doi.org/10.1016/j.rser.2011.08.018

Hutchins, R. K., & Greenhalgh, L. A. (1995). Organic confusion: Sustaining competitive
advantage. Nutrition & Food Science, 95(6), 11-14.
https://doi.org/10.1108/00346659510103584

Innofact. (2019, June 28). Aktuelle Umfrage: Osterreich immer noch , Diesel-Land*.
AutoScout24 Héndlerblog. https://www.autoscout?24.at/haendlerblog/presse/aktuelle-
umfrage-oesterreich-immer-noch-diesel-land/

International Energy Agency. (2019). Global EV QOutlook 2019 [Technology Report].
International Energy Agency. https://www.iea.org/reports/global-ev-outlook-2019

Irianto, H. (2015). Consumers’ Attitude and Intention Towards Organic Food Purchase: An
Extension of Theory of Planned Behavior in Gender Perspective (SSRN Scholarly Paper
ID 2578399). Social Science Research Network.
https://papers.ssrn.com/abstract=2578399

Irwin, D. A. (2014). Adam Smith’s ‘Tolerable Administration of Justive’ and the Wealth of
Nations. National Bureau of Economic Research, 1-39. https://doi.org/10.3386/w20636

Jaccard, J., King, G. W., & Pomazal, R. (1977). Attitudes and Behavior: An Analysis of
Specificity of Attitudinal Predictors. Human Relations, 30(9), 817-824.
https://doi.org/10.1177/001872677703000904

Jansson, J. (2011). Consumer eco-innovation adoption: Assessing attitudinal factors and
perceived product characteristics. Business Strategy and the Environment, 20(3), 192—
210. https://doi.org/10.1002/bse.690

Jansson, J., Marell, A., & Annika, N. (2010). Green consumer behavior: Determinants of
curtailment and eco-innovation adoption. Journal of Consumer Marketing, 27, 358-370.
https://doi.org/10.1108/07363761011052396

Johnson, E. J., & Tversky, A. (1983). Affect, generalization, and the perception of risk.
Journal  of  Personality =~ and  Social  Psychology, 45(1), 20-31.
https://doi.org/10.1037/0022-3514.45.1.20

Kahn, M. E. (2007). Do greens drive Hummers or hybrids? Environmental ideology as a
determinant of consumer choice. Journal of Environmental Economics and Management,
54(2), 129-145. https://doi.org/10.1016/j.jeem.2007.05.001

72



Kaplow, L. (2008). The Theory of Taxation and Public Economics (STU-Student edition).
Princeton University Press; JSTOR. https://doi.org/10.2307/j.ctt7srnp

Kilbourne, W. E., & Beckmann, S. C. (1998). Review and Critical Assessment of Research
on Marketing and the Environment. Journal of Marketing Management, 14(6), 513-532.
https://doi.org/10.1362/026725798784867716

Kim, Eojina, Ham, S., Yang, L. S., & Choi, J. G. (2013). The roles of attitude, subjective norm,
and perceived behavioral control in the formation of consumers’ behavioral intentions to
read menu labels in the restaurant industry. International Journal of Hospitality
Management, 35, 203-213. https://doi.org/10.1016/j.ijhm.2013.06.008

Kim, Eunsung, & Heo, E. (2019). Key Drivers behind the Adoption of Electric Vehicle in
Korea: An Analysis of the Revealed Preferences. Sustainability, 11, 6854.
https://doi.org/10.3390/sul1236854

Kim, H.-W., Chan, H., & Chan, Y. (2007). A balanced thinking—feelings model of information
systems continuance. International Journal of Human-Computer Studies, 65, 511-525.
https://doi.org/10.1016/].ijhes.2006.11.009

Kim, Y., & Choi, S. M. (2005). Antecedents of Green Purchase Behavior: An Examination of
Collectivism, Environmental Concern, and Pce. ACR North American Advances, NA-32.
https:///www.acrwebsite.org/volumes/9156/volumes/v32/NA-32

Kirmani, A. (1997). Advertising Repetition as a Signal of Quality: If It’s Advertised So Much,
Something Must Be Wrong. Journal of Advertising, 26(3), 77-86.
https://doi.org/10.1080/00913367.1997.10673530

Kirmani, M., & Khan, M. N. (2016). Environmental concern to attitude towards green
products: Evidences from India. Serbian Journal of Management, 1.
https://doi.org/10.5937/sjm11-9241

Kléckner, C. A. (2013). A comprehensive model of the psychology of environmental
behaviour—A meta-analysis. Global Environmental Change, 23(5), 1028-1038.
https://doi.org/10.1016/j.gloenvcha.2013.05.014

Koller, M., Floh, A., & Zauner, A. (2011). Further insights into perceived value and consumer
loyalty: A “Green” perspective. Psychology & Marketing, 28(12), 1154-1176.
https://doi.org/10.1002/mar.20432

Kor, K., & Mullan, B. A. (2011). Sleep hygiene behaviours: An application of the theory of
planned behaviour and the investigation of perceived autonomy support, past behaviour
and response inhibition.  Psychology &  Health, 26(9), 1208-1224.
https://doi.org/10.1080/08870446.2010.551210

Kraftfahrt-Bundesamt Deutschland. (n.d.). Krafifahrt-Bundesamt—Fahrzeugklassen und
Aufbauarten—Bestand am 1. Januar 2020 nach Fahrzeugklassen. Bestand am 1. Januar
2020 nach Fahrzeugklassen.

73



https://www.kba.de/DE/Statistik/Fahrzeuge/Bestand/FahrzeugklassenAufbauarten/2020
_b_fzkl eckdaten pkw_dusl.html;jsessionid=6 AFF816AD754E19DCEA675D07710C
598.1ive21302?nn=652402

Kreps, D. M. (1990). A Course in Microeconomic Theory. Princeton University Press.
https://press.princeton.edu/books/hardcover/9780691042640/a-course-in-
microeconomic-theory

Krishna, A., Briesch, R., Lehmann, D. R., & Yuan, H. (2002). A meta-analysis of the impact
of price presentation on perceived savings. Journal of Retailing, 78(2), 101-118.
https://doi.org/10.1016/S0022-4359(02)00072-6

Krupa, J. S., Rizzo, D. M., Eppstein, M. J., Brad Lanute, D., Gaalema, D. E., Lakkaraju, K.,
& Warrender, C. E. (2014). Analysis of a consumer survey on plug-in hybrid electric
vehicles. Transportation Research Part A: Policy and Practice, 64, 14-31.
https://doi.org/10.1016/j.tra.2014.02.019

Kwortnik, R., & Ross, W. (2007). The Role of Positive Emotions in Experiential Decisions.
Articles and Chapters. https://scholarship.sha.cornell.edu/articles/962

Lane, B., & Potter, S. (2007). The adoption of cleaner vehicles in the UK: Exploring the
consumer attitude—action gap. Journal of Cleaner Production, 15(11), 1085-1092.
https://doi.org/10.1016/j.jclepro.2006.05.026

Langbroek, J. H. M., Franklin, J. P., & Susilo, Y. O. (2016). The effect of policy incentives
on electric vehicle adoption. Energy Policy, 94, 94-103.
https://doi.org/10.1016/j.enpol.2016.03.050

Lawton, R., Conner, M., & McEachan, R. (2009). Desire or reason: Predicting health
behaviors from affective and cognitive attitudes. - PsycNET. Health Psychology, 28(1),
56-65. https://doi.org/10.1037/a0013424

Lee, Y., Lee, L., Kim, J., & Kim, H. (2002). 4 cross-cultural study on the value structure of
mobile internet usage: Comparison between Korea and Japan. 3(4), 13.

Leontief, W. (1971). Theoretical Assumptions and Nonobserved Facts. The American
Economic Review, 61(1), 1-7. www.]stor.org/stable/1910537

Li, W., Long, R., Chen, H., Chen, F., Zheng, X., & Yang, M. (2019). Effect of Policy
Incentives on the Uptake of Electric Vehicles in China. Sustainability, 11(12), 3323.
https://doi.org/10.3390/sul1123323

Li, W., Long, R., Chen, H., Dou, B., Chen, F., Zheng, X. H., & He, Z. (2020). Public
Preference for Electric Vehicle Incentive Policies in China: A Conjoint Analysis.

International  Journal of  Environmental Research and  Public  Health.
https://doi.org/10.3390/ijerph17010318

74



Li, W, Long, R., Chen, H., & Geng, J. (2017). A review of factors influencing consumer
intentions to adopt battery electric vehicles. Renewable and Sustainable Energy Reviews,
78, 318-328. https://doi.org/10.1016/j.rser.2017.04.076

Lieven, T., Miihlmeier, S., Henkel, S., & Waller, J. F. (2011). Who will buy electric cars? An
empirical study in Germany. Transportation Research Part D: Transport and
Environment, 16(3), 236-243. https://doi.org/10.1016/j.trd.2010.12.001

Lin, P.-C., & Huang, Y.-H. (2012). The influence factors on choice behavior regarding green
products based on the theory of consumption values. Journal of Cleaner Production,
22(1), 11-18. https://doi.org/10.1016/j.jclepro.2011.10.002

Liu, W.-F., & Turnovsky, S. J. (2005). Consumption externalities, production externalities,
and long-run macroeconomic efficiency. Journal of Public Economics, 89(5), 1097—
1129. https://doi.org/10.1016/].jpubeco.2003.12.004

Liu, Y., Sheng, H., Mundorf, N., Redding, C., & Ye, Y. (2017). Integrating Norm Activation
Model and Theory of Planned Behavior to Understand Sustainable Transport Behavior:
Evidence from China. International Journal of Environmental Research and Public
Health, 14(12). https://doi.org/10.3390/ijerph14121593

Loewenstein, G. (1996). Out of Control: Visceral Influences on Behavior. Organizational
Behavior and Human Decision Processes, 65(3), 272-292.
https://econpapers.repec.org/article/eeejobhdp/v_3a65 3ay 3a1996 3ai 3a3 3ap 3a27
2-292.htm

Londono, J. C., Davies, K., & Elms, J. (2017). Extending the Theory of Planned Behavior to
examine the role of anticipated negative emotions on channel intention: The case of an

embarrassing product. Journal of Retailing and Consumer Services, 36, 8-20.
https://doi.org/10.1016/j.jretconser.2016.12.002

Long, X., Chen, Y., Du, J., oh, K., & Han, 1. (August 1, 2017a). Environmental innovation
and its impact on economic and environmental performance: Evidence from Korean-
owned firms in China. Energy Policy, 107, 131-137.
https://doi.org/10.1016/j.enpol.2017.04.044

Long, X., Chen, Y., Du, J., oh, K., Han, 1., & Yan, J. (August 1, 2017b). The effect of
environmental innovation behavior on economic and environmental performance of 182
Chinese firms. Journal of Cleaner Production, 166.
https://doi.org/10.1016/j.jclepro.2017.08.070

Lopez-Mosquera, N., Garcia, T., & Barrena, R. (2014). An Extension of the Theory of Planned
Behavior to Predict Willingness to Pay for the Conservation of an Urban Park. Journal
of Environmental Management, 135, 91-99.
https://doi.org/10.1016/j.jenvman.2014.01.019

75



Lorentzen, E. (2019). The Norwegian EV Success-Reaching mass market. The Norwegian EV
Association. http://eraenaorkan.is/wp-content/uploads/2019/04/Iceland-april-2019-
Norwegian-EV-Association.pdf

Maichum, K., Parichatnon, S., & Peng, K.-C. (2016). Application of the Extended Theory of
Planned Behavior Model to Investigate Purchase Intention of Green Products among
Thai Consumers. Sustainability, 8(10), 1077. https://doi.org/10.3390/su8101077

Mankiw, N. G. (2014). Principles of Economics, 7th Edition (7 edition). Cengage Learning.

Mankiw, N. G., Weinzierl, M., & Yagan, D. (2009). Optimal Taxation in Theory and Practice.
Journal of Economic Perspectives, 23(4), 147—174. https://doi.org/10.1257/jep.23.4.147

Mas-Colell, A., Whinston, M. D., & Green, J. R. (1995). Microeconomic theory. Oxford Univ.
Press.

McEachan, R. R. C., Conner, M., Taylor, N. J., & Lawton, R. J. (2011). Prospective prediction
of health-related behaviours with the Theory of Planned Behaviour: A meta-analysis.
Health Psychology Review, 5(2), 97-144.
https://doi.org/10.1080/17437199.2010.521684

McKee, S. A., Wall, A.-M., Hinson, R. E., Goldstein, A., & Bissonnette, M. (2003). Effects
of an implicit mood prime on the accessibility of smoking expectancies in college
women. Psychology of Addictive Behaviors: Journal of the Society of Psychologists in
Addictive Behaviors, 17(3), 219-225. https://doi.org/10.1037/0893-164X.17.3.219

Mersky, A. C., Sprei, F., Samaras, C., & Qian, Z. (Sean). (2016). Effectiveness of incentives
on electric vehicle adoption in Norway. Transportation Research Part D: Transport and
Environment, 46, 56—68. https://doi.org/10.1016/j.trd.2016.03.011

Meyer, A. D., & Goes, J. B. (1988). Organizational Assimilation of Innovations: A Multilevel
Contextual Analysis. The Academy of Management Journal, 31(4), 897-923. JSTOR.
https://doi.org/10.2307/256344

Meyer, M., Johnson, J. D., & Ethington, C. (1997). Contrasting Attributes of Preventive
Health Innovations. Journal of  Communication, 47(2), 112-131.
https://doi.org/10.1111/5.1460-2466.1997.tb02709.x

Mirrlees, J. A. (1971). An Exploration in the Theory of Optimum Income Taxation. The
Review of Economic Studies, 38(2), 175-208. JSTOR. https://doi.org/10.2307/2296779

Moons, 1., & De Pelsmacker, P. (2015). An Extended Decomposed Theory of Planned
Behaviour to Predict the Usage Intention of the Electric Car: A Multi-Group Comparison.
Sustainability, 7(5), 6212—6245. https://doi.org/10.3390/su7056212

Moons, 1., & Pelsmacker, P. D. (2012). Emotions as determinants of electric car usage
intention.  Journal  of  Marketing ~ Management, 28(3-4), 195-237.
https://doi.org/10.1080/0267257X.2012.659007

76



Miihlbock, M., Kalleitner, F., Steiber, N., & Kittel, B. (2020). Information, Reflection, and
Successful Job Search: A Nudging Experiment (SSRN Scholarly Paper ID 3576740).
Social Science Research Network. https://doi.org/10.2139/ssrn.3576740

Myerson, R. B. (1991). Game Theory: Analysis of Conflict. Harvard University Press; JSTOR.
https://www.jstor.org/stable/j.ctvjsf522

Neass-Schmidt, S., Jespersen, S. T., Termansen, L. B., Winiarczyk, M., & Tops, J. (2008).
Reduced VAT for environmentally friendly products. Final Report. Friday, 19 December
2008 (p. 113). Copenhagen Economics.
https://ec.europa.eu/taxation_customs/sites/taxation/files/resources/documents/taxation/

gen_info/economic_analysis/economic_studies/study_on_reduced vat for environmen
tal friendly products en.pdf

Nault, B. R. (1996). Equivalence of Taxes and Subsidies in the Control of Production
Externalities. Management Science, 42(3), 307-320.
https://doi.org/10.1287/mnsc.42.3.307

Nederhof, A. J. (1985). Methods of coping with social desirability bias: A review. European
Journal of Social Psychology, 15(3), 263-280. https://doi.org/10.1002/ejsp.2420150303

Norman, D. A. (2004). Emotional Design. Basic Books.
https://www.goodreads.com/work/best book/55045-emotional-design-why-we-love-or-
hate-everyday-things

Norsk elbilforening. (n.d.). Nordic EV Barometer 2018. Estimated electric car sales 2017—
2018. Norsk elbilforening. https://elbil.no/elbilstatistikk/nordic-ev-barometer/

Notani, A. S. (1998). Moderators of Perceived Behavioral Control’s Predictiveness in the
Theory of Planned Behavior: A Meta-Analysis. Journal of Consumer Psychology, 7(3),
247-271. https://doi.org/10.1207/s15327663jcp0703_02

Oliver, J. D., & Rosen, D. E. (2010). Applying the Environmental Propensity Framework: A
Segmented Approach to Hybrid Electric Vehicle Marketing Strategies. Journal of
Marketing Theory and Practice, 18(4), 377-393. JSTOR.
https://www.jstor.org/stable/25764775

Park, H., & Rabolt, N. (2009). Cultural value, consumption value, and global brand image:
Cross-national study. Psychology & Marketing, 26, 714-735.
https://doi.org/10.1002/mar.20296

Parker, D., Manstead, A., & Stradling, S. (2011). Extending the theory of planned behaviour:
The role of personal norm. British Journal of Social Psychology, 34, 127-138.
https://doi.org/10.1111/5.2044-8309.1995.tb01053.x

Paul, J., Modi, A., & Patel, J. (2016). Predicting green product consumption using theory of
planned behavior and reasoned action. Journal of Retailing and Consumer Services,
29(C), 123—134. https://ideas.repec.org/a/eee/joreco/v29y2016icpl123-134.html

77



Paulhus, D. L. (1991). Measurement and control of response bias. In J. P. Robinsion, P. R.
Shaver, & L. S. Wrightsman, Measures of personality and social psychological attitudes
(pp- 17-59). Academic Press. https://doi.org/10.1016/B978-0-12-590241-0.50006-X

Pavlou, P. A., & Fygenson, M. (2006). Understanding and Predicting Electronic Commerce
Adoption: An Extension of the Theory of Planned Behavior. MIS Quarterly, 30(1), 115—
143. JSTOR. https://doi.org/10.2307/25148720

Perugini, M., & Bagozzi, R. (2001). The role of desires and anticipated emotions in goal-
directed behaviors: Broadening and deepening the theory of planned behavior. British
Journal of Social Psychology, 40, 79-98. https://doi.org/10.1348/014466601164704

Peterson, R. A. (1986). Reflections on the role of affect in consumer behavior. The Role of
Affect in Consumer Behavior : Emerging Theories and Applications, 141-159.

Petschnig, M., Heidenreich, S., & Spieth, P. (2014). Innovative alternatives take action —
Investigating determinants of alternative fuel vehicle adoption. Transportation Research
Part A: Policy and Practice, 61, 68—83. https://doi.org/10.1016/j.tra.2014.01.001

Pham, M. (2004). The Logic of Feeling. Journal of Consumer Psychology, 14.
https://doi.org/10.1207/s15327663jcp1404 5

Pickett-Baker, J., & Ozaki, R. (2008). Pro-environmental products: Marketing influence on
consumer purchase decision. Journal of Consumer Marketing, 25, 281-293.
https://doi.org/10.1108/07363760810890516

Pigou, A. c. (2013). The Economics of Welfare (Palgrave Macmillan UK). Palgrave
Macmillan.

Pleskovic, B., & Stiglitz, J. E. (1999). Annual World Bank Conference on Development
Economics 1998 (No. 19221; p. 421). The World Bank.
http://documents.worldbank.org/curated/en/769861468765277458/Annual-World-
Bank-Conference-on-Development-Economics-1998

Pl6tz, P., Schneider, U., Globisch, J., & Diitschke, E. (2014). Who will buy electric vehicles?
Identifying early adopters in Germany. Transportation Research Part A: Policy and
Practice, 67, 96—-109. https://doi.org/10.1016/].tra.2014.06.006

Preisendorfer. (1998). Umweltbewufitsein in Deutschland 1998: Ergebnisse einer
reprdsentativen Bevéilkerungsumfrage. Hg. vom Bundesministerium fiir Umwelt,
Naturschutz und Reaktorsicherheit.

Priessner, A., & Hampl, N. (2020). Can product bundling increase the joint adoption of electric
vehicles, solar panels and battery storage? Explorative evidence from a choice-based
conjoint  study in  Austria.  Ecological = Economics, 167,  10638l.
https://doi.org/10.1016/j.ecolecon.2019.106381

78



Priessner, A., Sposato, R., & Hampl, N. (2018). Predictors of electric vehicle adoption: An
analysis of potential electric vehicle drivers in Austria. Energy Policy, 122, 701-714.
https://doi.org/10.1016/j.enpol.2018.07.058

Pryor, F. L. (1967). Elements of a Positive Theory of Public Expenditures. FinanzArchiv /
Public Finance Analysis, 26(3), 405-430. JSTOR.
https://www.jstor.org/stable/40910458

Ramsey, F. P. (1927). A Contribution to the Theory of Taxation. The Economic Journal,
37(145), 47-61. JSTOR. https://doi.org/10.2307/2222721

Rapaport, P., & Orbell, S. (2000). Augmenting the theory of planned behaviour: Motivation
to provide practical assistance and emotional support to parents. Psychology & Health -
PSYCHOL HEALTH, 15, 309-324. https://doi.org/10.1080/08870440008401995

Rauh, N., Franke, T., & Krems, J. F. (2017). First-time experience of critical range situations
in BEV use and the positive effect of coping information. Transportation Research Part
F: Traffic Psychology and Behaviour, 44, 30-41.
https://doi.org/10.1016/j.trf.2016.10.001

Rezvani, Z., Jansson, J., & Bodin, J. (2015). Advances in consumer electric vehicle adoption
research: A review and research agenda. Transportation Research Part D: Transport and
Environment, 34, 122—136. https://doi.org/10.1016/5.trd.2014.10.010

Richard, R., van der Pligt, J., & de Vries, N. (1995). Anticipated affective reactions and
prevention of AIDS. The British Journal of Social Psychology, 34 ( Pt 1), 9-21.
https://doi.org/10.1111/5.2044-8309.1995.tb01045.x

Richard, René, Vries, N. K. de, & Pligt, J. van der. (1998). Anticipated Regret and
Precautionary Sexual Behaviorl. Journal of Applied Social Psychology, 28(15), 1411—
1428. https://doi.org/10.1111/1.1559-1816.1998.tb01684.x

Richetin, J., Conner, M., & Perugini, M. (2011). Not Doing Is Not the Opposite of Doing:
Implications for Attitudinal Models of Behavioral Prediction. Personality & Social
Psychology Bulletin, 37, 40-54. https://doi.org/10.1177/0146167210390522

Richins, M. L. (1997). Measuring Emotions in the Consumption Experience. Journal of
Consumer Research, 24(2), 127-146. https://doi.org/10.1086/209499

Rietmann, N., & Lieven, T. (2019). How policy measures succeeded to promote electric
mobility — Worldwide review and outlook. Journal of Cleaner Production, 206, 66—75.
https://doi.org/10.1016/].jclepro.2018.09.121

Rivis, A., & Sheeran, P. (2003). Descriptive Norms as an Additional Predictor in the Theory
of Planned Behaviour: A Meta-Analysis. Current Psychology: A Journal for Diverse
Perspectives on Diverse Psychological Issues, 22(3), 218-233.
https://doi.org/10.1007/s12144-003-1018-2

79



Rogers, E. M. (2003). Diffusion of Innovations, 5th Edition (5th ed.). Free Press of Glencoe.

Rokeach, M., & Kliejunas, P. (1972). Behavior as a function of attitude-toward-object and
attitude-toward-situation. Journal of Personality and Social Psychology, 22(2), 194-201.
https://doi.org/10.1037/h0032614

Sample, J., & Warland, R. (1973). Attitude and Prediction of Behavior. Social Forces, 51(3),
292-304. https://doi.org/10.1093/s1/51.3.292

Samuelson, P. A. (1954). The Pure Theory of Public Expenditure. The Review of Economics
and Statistics, 36(4), 387-389. JSTOR. https://doi.org/10.2307/1925895

Sandberg, T., & Conner, M. (2008). Anticipated regret as an additional predictor in the theory
of planned behaviour: A meta-analysis. The British Journal of Social Psychology, 47(Pt
4), 589—606. https://doi.org/10.1348/014466607X258704

Santini, D., Rood, M., Zhou, Y., Stephens, T., Miller, J., & Bluestein, L. (2016). Implications
of Successes and Failures of BEV-Focused Incentive Support for PEVs in the U.S.,
Canada and Europe. World Electric Vehicle Journal, 8(4), 831-841.
https://doi.org/10.3390/wevij8040831

Schaller, M., & Cialdini, R. B. (1990). Happiness, sadness, and helping: A motivational
integration. In Handbook of motivation and cognition: Foundations of social behavior,
Vol. 2. (pp. 265-296). The Guilford Press.

Schuitema, G., Anable, J., Skippon, S., & Kinnear, N. (2013). The role of instrumental,
hedonic and symbolic attributes in the intention to adopt electric vehicles. Transportation
Research Part A: Policy and Practice, 48, 39-49.
https://doi.org/10.1016/j.tra.2012.10.004

Schulze, R., & Wittmann, W. W. (2003). A Meta-Analysis of the Theory of Reasoned Action
and the Theory of Planned Behavior: The Principle of Compatibility and
Multidimensionality of Beliefs as Moderators. In Meta-analysis: New Developments and
Applications in Medical and Social Sciences (pp. 219-250). Hogrefe & Huber
Publishers.

Sen, A. K. (1977). Rational Fools: A Critique of the Behavioral Foundations of Economic
Theory.  Philosophy &  Public  Affairs, 6(4), 317-344. JSTOR.
https://www.jstor.org/stable/2264946

Seyal, A. H., & Abd Rahman, M. N. (2017). Theory of Planned Behavior. Nova Science
Publishers, Inc.
http://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?p=4871594

Shah Alam, S., & Mohamed Sayuti, N. (2011). Applying the Theory of Planned Behavior
(TPB) in halal food purchasing. International Journal of Commerce and Management,
21(1), 8-20. https://doi.org/10.1108/10569211111111676

80



Sheeran, P. (2002). Intention—Behavior Relations: A Conceptual and Empirical Review.
European Review of Social Psychology, 12(1), 1-36.
https://doi.org/10.1080/14792772143000003

Sheeran, P., Orbell, S., & Trafimow, D. (1999). Does the temporal stability of behavioral
intentions moderate intention—behavior and past behavior—future behavior relations?
Personality and Social Psychology Bulletin, 25(6), 721-730.
https://doi.org/10.1177/0146167299025006007

Sheth, J. N., Newman, B. L., & Gross, B. L. (1991). Why we buy what we buy: A theory of
consumption  values. Journal of Business Research, 22(2), 159-170.
https://doi.org/10.1016/0148-2963(91)90050-8

Siddique, M. A. M. (2012). Explaining the Role of Perceived Risk, Knowledge, Price, and
Cost in Dry Fish Consumption Within the Theory of Planned Behavior. Journal of Global
Marketing, 25(4), 181-201. https://doi.org/10.1080/08911762.2012.743203

Sierzchula, W. (2014). Factors influencing fleet manager adoption of electric vehicles.
Transportation Research Part D: Transport and Environment, 31, 126-134.
https://doi.org/10.1016/].trd.2014.05.022

Sinha, 1., & Smith, M. F. (2000). Consumers’ perceptions of promotional framing of price.
Psychology & Marketing, 17(3), 257-275. https://doi.org/10.1002/(SICT)1520-
6793(200003)17:3<257::AID-MAR4>3.0.CO:2-P

Skippon, S. M., Kinnear, N., Lloyd, L., & Stannard, J. (2016). How experience of use
influences mass-market drivers’ willingness to consider a battery electric vehicle: A
randomised controlled trial. Transportation Research Part A: Policy and Practice, 92,
26—42. https://doi.org/10.1016/j.tra.2016.06.034

Soo Ong, B., Nin Ho, F., & Tripp, C. (1997). Consumer perceptions of bonus packs: An
exploratory analysis. Journal of Consumer Marketing, 14(2), 102-112.
https://doi.org/10.1108/07363769710166747

Soorani, F., & Ahmadvand, M. (2019). Determinants of consumers’ food management
behavior: Applying and extending the theory of planned behavior. Waste Management,
98, 151-159. https://doi.org/10.1016/j.wasman.2019.08.025

Statistik Austria. (2018). KfZ-Neuzulassungen Jinner bis Dezember 2017 (p. 89). Statistik
Austria.
https://www.statistik.at/wem/idc/ideplg?IdcService=GET PDF_FILE&RevisionSelecti
onMethod=LatestReleased&dDocName=111455

Statistik Austria. (2019). KfZ-Neuzulassungen Jinner bis Dezember 2018 (p. 89). Statistik
Austria.
https://www.statistik.at/wem/idc/ideplg?IdcService=GET PDF_FILE&RevisionSelecti
onMethod=LatestReleased&dDocName=116096

81



Statistik Austria. (2020). KfZ-Neuzulassungen Jéinner bis Dezember 2019 (p. 109). Statistik
Austria.
https://www.statistik.at/wem/idc/ideplg?IdcService=GET PDF_FILE&RevisionSelecti
onMethod=LatestReleased&dDocName=120255

Statistisk  sentralbyrd. (2020, March  31).  Registered  vehicles.  Ssb.No.
https://www.ssb.no/en/bilreg

Steg, L., Vlek, C., & Slotegraaf, G. (2001). Instrumental-reasoned and symbolic-affective
motives for using a motor car. Transportation Research Part F: Traffic Psychology and
Behaviour, 4(3), 151-169. https://doi.org/10.1016/S1369-8478(01)00020-1

Stern, N. (1982). Optimum taxation with errors in administration. Journal of Public
Economics, 17(2), 181-211. https://doi.org/10.1016/0047-2727(82)90019-6

Stern, P. C., Aronson, E., Darley, J. M., Hill, D. H., Hirst, E., Kempton, W., & Wilbanks, T.
J. (1986). The Effectiveness of Incentives for Residential Energy Conservation.
Evaluation Review, 10(2), 147-176. https://doi.org/10.1177/0193841X8601000201

Stiglitz, J. E. (1982). Self-selection and Pareto efficient taxation. Journal of Public Economics,
17(2), 213-240. https://doi.org/10.1016/0047-2727(82)90020-2

Swedberg, R. (1990). Economics and Sociology: Redefining Their Boundaries: Conversations
with Economists and Sociologists. Princeton University Press.
https://press.princeton.edu/books/paperback/9780691003764/economics-and-sociology

Tan, C.-S., Ooi, H.-Y., & Goh, Y.-N. (2017). A moral extension of the theory of planned
behavior to predict consumers’ purchase intention for energy-efficient household
appliances in Malaysia. Energy Policy, 107, 459-471.
https://doi.org/10.1016/j.enpol.2017.05.027

Taylor, S., & Todd, P. A. (1995). Understanding Information Technology Usage: A Test of
Competing Models. [Information Systems Research, 6(2), 144-176. JSTOR.
https://www.jstor.org/stable/23011007

Thegersen, J. (1999). Spillover processes in the development of a sustainable consumption
pattern. Journal of Economic Psychology, 20(1), 53—81. https://doi.org/10.1016/S0167-
4870(98)00043-9

Tietenberg, T. H., & Lewis, L. (2009). Environmental and Natural Resource Economics (8t
ed.). Pearson Addison Wesley.

Tresch, R. W. (2002). Public Finance: A Normative Theory. Academic Press.

Topa, G., & Moriano, J. A. (2010). Theory of planned behavior and smoking: Meta-analysis
and SEM model. Substance Abuse and  Rehabilitation, 1, 23-33.
https://doi.org/10.2147/SAR.S15168

82



Tversky, A., & Kahneman, D. (1990). Rational choice and the framing of decisions (pp. 60—
89).

Tyrinopoulos, Y., & Antoniou, C. (2013). Factors affecting modal choice in urban mobility.
European Transport Research Review, 5(1), 27-39. https://doi.org/10.1007/s12544-012-
0088-3

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User Acceptance of
Information Technology: Toward a Unified View. MIS Quarterly, 27(3), 425-478.
JSTOR. https://doi.org/10.2307/30036540

Viner, J. (1927). Adam Smith and Laissez Faire. Journal of Political Economy, 35(2), 198—
232. https://doi.org/10.1086/253837

Vining, A. R., & Weimer, D. L. (1990). Government Supply and Government Production
Failure: A Framework Based on Contestability *. Journal of Public Policy, 10(1), 1-22.
https://doi.org/10.1017/S0143814X00004657

Vringer, K., Vollebergh, H. R. J., Soest, D. van, Heijden, E. van der, & Dietz, F. (2015).
Sustainable consumption dilemmas. https://doi.org/10.1787/5js4k112t738-en

Wang, Z., Wang, X., & Guo, D. (2017). Policy implications of the purchasing intentions
towards energy-efficient appliances among China’s urban residents: Do subsidies work?
Energy Policy, 102, 430—439. https://doi.org/10.1016/j.enpol.2016.12.049

Wegner, D. M. (2002). The illusion of conscious will (pp. xi, 405). MIT Press.

Wegner, D., & Wheatley, T. (1999). Apparent Mental Causation: Sources of the Experience
of Will. The American Psychologist, 54, 480-492. https://doi.org/10.1037//0003-
066X.54.7.480

Williams, H., Benthin, R., & Gellrich, A. (2019). Umweltbewusstsein in Deutschland 2018—
BMU-Publikation (No. 10033; p. 96). Bundesministerium fiir Umwelt, Naturschutz und
nukleare Sicherheit. https:// www.bmu.de/PU548

Williams, P., & Soutar, G. N. (2009). Value, satisfaction and behavioral intentions in an
adventure toursim context. Annals of Tourism Research, 36(3), 413-438.
https://doi.org/10.1016/j.annals.2009.02.002

Wolff, K., Nordin, K., Brun, W., Berglund, G., & Kvale, G. (2011). Affective and cognitive
attitudes, uncertainty avoidance and intention to obtain genetic testing: An extension of
the Theory of Planned Behaviour. Psychology & Health, 26(9), 1143-1155.
https://doi.org/10.1080/08870441003763253

Wood, S. L., & Moreau, C. P. (2006). From Fear to Loathing? How Emotion Influences the
Evaluation and Early Use of Innovations. Journal of Marketing, 70(3), 44-57. JSTOR.
https://www.]stor.org/stable/30162100

83



Yadav, R., & Pathak, G. S. (2016). Young consumers’ intention towards buying green
products in a developing nation: Extending the theory of planned behavior. Journal of
Cleaner Production, 135, 732-739. https://doi.org/10.1016/j.jclepro.2016.06.120

Yadav, R., & Pathak, G. S. (2017). Determinants of Consumers’ Green Purchase Behavior in
a Developing Nation: Applying and Extending the Theory of Planned Behavior.
Ecological Economics, 134, 114—122. https://doi.org/10.1016/j.ecolecon.2016.12.019

Yang, S., & Zhao, D. (2015). Do subsidies work better in low-income than in high-income
families? Survey on domestic energy-efficient and renewable energy equipment purchase
n China. Journal of Cleaner Production, 108, 841-851.
https://doi.org/10.1016/j.jclepro.2015.07.022

Yang, Z., Slowik, P., Lutsey, N., & Searle, S. (2016). Principles for effective electric vehicle
incentive design. https://doi.org/10.13140/RG.2.2.30952.26883

Zhang, K., Guo, H., Yao, G., Li, C., Zhang, Y., & Wang, W. (2018b). Modeling Acceptance
of Electric Vehicle Sharing Based on Theory of Planned Behavior. Sustainability, 10(12),
4686. https://doi.org/10.3390/sul0124686

Zhang, X., Bai, X., & Shang, J. (August 10, 2018a). Is subsidized electric vehicles adoption
sustainable: Consumers’ perceptions and motivation toward incentive policies,

environmental benefits, and risks. Journal of Cleaner Production, 192, 71-79.
https://doi.org/10.1016/j.jclepro.2018.04.252

Zhang, Y., Wang, Z., & Zhou, G. (2014). Determinants of employee electricity saving: The
role of social benefits, personal benefits and organizational electricity saving climate.
https://pubag.nal.usda.gov/catalog/5468894

Zhang, Y., Xiao, C., & Zhou, G. (2020). Willingness to pay a price premium for energy-saving
appliances: Role of perceived value and energy efficiency labeling. Journal of Cleaner
Production, 242, 118555. https://doi.org/10.1016/j.jclepro.2019.118555

Zhao, H., Gao, Q., Wu, Y., Wang, Y., & Zhu, X. (2014). What affects green consumer
behavior in China? A case study from Qingdao. Journal of Cleaner Production, 63, 143—
151. https://doi.org/10.1016/j.jclepro.2013.05.021

Ziegler, A. (2012). Individual characteristics and stated preferences for alternative energy
sources and propulsion technologies in vehicles: A discrete choice analysis for Germany.
Transportation Research Part A: Policy and Practice, 46(8), 1372—-1385.
https://doi.org/10.1016/j.tra.2012.05.016

84



Appendix 1. Text for diffusion of survey on Facebook groups.
Hello fellow [ ...],

I am currently doing a survey on consumer attitude towards electric cars for my

Master's thesis to better understand the factors influencing our attitude towards them.

If you could invest Smin of your time to fill the form, I would very much appreciate your

help. &8

Thank you all and stay safe!

Best wishes, Camila
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Appendix 2. Results of evaluation of single items of each variables

Table 12. Descriptive results of single items of all variables

Descriptive statistics of items by group

Items Group N Mean Std. Deviation Std. Error Mean
EX3 Control group 70 3.39 1.00 0.12
Test group 65 2.98 1.05 0.13
Expl Control group 93 2.83 1.77 0.18
Test group 90 2.56 1.68 0.18
1U1 Control group 87 3.15 1.08 0.12
Test group 85 2.92 1.28 0.14
102 Control group 90 3.64 1.14 0.12
Test group 85 3.38 1.26 0.14
ATI1 Control group 90 3.67 1.09 0.12
Test group 84 3.43 1.30 0.14
AT2 Control group 89 3.97 1.10 0.12
Test group 87 3.84 1.24 0.13
SPNI1 reverse Control group 90 4.70 0.61 0.06
Test group 84 4.57 0.85 0.09
SPN2 Control group 90 3.89 1.00 0.11
Test group 88 3.63 1.02 0.11
SNP1 Control group 84 3.45 0.99 0.11
Test group 81 3.33 1.00 0.11
SNP2 Control group 82 3.34 0.97 0.11
Test group 79 3.23 0.96 0.11
SCN1 Control group 91 2.88 1.09 0.12
Test group 84 2.94 1.10 0.12
SCN2 Control group 91 3.59 0.99 0.10
Test group 84 3.39 0.89 0.10
SMN1 Control group 88 3.27 0.85 0.09
Test group 84 3.23 0.83 0.09
PBC1 Control group 80 3.70 1.04 0.12
Test group 75 3.59 1.08 0.13
PBC2 Control group 91 3.86 1.11 0.12
Test group 83 3.64 1.29 0.14
PBC3 rev Control group 85 2.35 1.52 0.16
Test group 80 2.44 1.35 0.15
PBC4 Control group 86 2.60 1.13 0.12
Test group 79 2.80 1.11 0.13
EMOI1 Control group 89 3.76 1.05 0.11
Test group 83 3.53 1.19 0.13
EMO2 Control group 78 3.47 1.07 0.12
Test group 74 3.43 1.04 0.12
EMO3 Control group 81 3.93 1.29 0.14
Test group 79 4.04 1.09 0.12
EMO4 Control group 88 4.10 1.06 0.11
Test group 84 3.87 1.18 0.13
EC1 Control group 91 3.71 1.16 0.12
Test group 85 3.56 1.33 0.14
EC2 Control group 89 4.33 0.72 0.08
Test group 86 3.99 0.87 0.09
EC3 Control group 88 4.26 0.85 0.09
Test group 87 4.20 0.94 0.10
EC4 Control group 90 3.78 1.08 0.11
Test group 86 3.71 1.23 0.13
EBI1 Control group 91 4.00 0.81 0.09
Test group 88 3.71 0.79 0.08
EB2 Control group 91 3.95 1.11 0.12
Test group 87 3.63 1.06 0.11
EB3 Control group 88 3.33 1.49 0.16
Test group 80 2.84 1.51 0.17
EB4 Control group 91 4.13 1.28 0.14

Test group 87 3.86 1.30 0.14




Table 13. t-test results between groups of each item of the aggregated variables

t-test for Equality of Means

: daf Sig. (2- Mean Std. Error
Items tailed) Difference  Difference
EX3 2.273 133 0.025%* 0.401 0.176
Expl 1.067 181 0.287 0.272 0.255
U1 1.280 170 0.202 0.232 0.181
12 1.478 173 0.141 0.268 0.181
AT1 1.311 172 0.192 0.238 0.182
AT2 0.720 174 0.472 0.127 0.177
SPN1 rev 1.150 172 0.252 0.129 0.112
SPN2 1.743 176 0.083 0.264 0.151
SNP1 0.770 163 0.443 0.119 0.155
SNP2 0.746 159 0.457 0.114 0.152
SCN1 -0.369 173 0.712 -0.061 0.166
SCN2 1.405 173 0.162 0.201 0.143
SMNI1 0.363 170 0.717 0.047 0.128
PBC1 0.667 153 0.506 0.113 0.170
PBC2 1.199 172 0.232 0.219 0.182
PBC3 rev -0.377 163 0.706 -0.085 0.224
PBC4 -1.102 163 0.272 -0.193 0.175
EMO1 1.370 170 0.172 0.234 0.171
EMO2 0.246 150 0.806 0.042 0.171
EMO3 -0.592 158 0.555 -0.112 0.189
EMO4 1.364 170 0.174 0.233 0.171
EC1 0.797 174 0.427 0.150 0.188
EC2 2.792 173 0.006** 0.337 0.121
EC3 0.487 173 0.627 0.066 0.135
EC4 0.394 174 0.694 0.068 0.174
EB1 2.396 177 0.018* 0.287 0.120
EB2 1.924 176 0.056 0.313 0.163
EB3 2.127 166 0.034* 0.492 0.231

EB4 1.390 176 0.166 0.270 0.194




