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A B S T R A C T   

Various small battery-powered airplane models have been developed over the last years and are 
approaching the stage of being included in commercial flights. However, there are relatively few 
studies on potential customers’ preference for flying with electric airplanes. Some insights can be 
drawn from the literature on electric vehicles and other technology adaption, but choices between 
air travel services differ from choices involving technologically advanced durables. 

A sample of transport users travelling between the Norwegian cities Bergen and Stavanger were 
asked about their willingness to choose flying with a future battery-electric airplane instead of a 
standard kerosene-based one. A majority would consider flying electric, some are also willing to 
pay a premium, but a substantial share was reluctant and would require a discount. Age was the 
strongest observable characteristic explaining willingness to pay. Latent technology attitudes also 
co-varied positively with preference for electric airplanes against conventional airplanes.   

1. Introduction 

The aviation sector contributes to about 2% of global CO2 emissions, and when the non-CO2 effects (such as contrail cirrus clouds) 
are included, aviation represents around 3.5% of the warming impact caused by humans presently (Lee et al., 2021). In the EU, the 
aviation sector in 2019 was responsible for 4.9% of total green-house gas (GHG) emissions (TE, 2022). As a response to these chal
lenges, various producers are developing airplanes with propulsion based on other energy than standard kerosene stored in tanks, e.g., 
electricity stored in batteries (Schäfer et al., 2019; Rendón et al., 2021). The weight of batteries adds a particular challenge to electric 
airplanes compared to electric vehicles, trains, or ferries (e.g., Epstein & O’Flarity, 2019; Sripad et al., 2021). However, some battery- 
electric airplane prototypes are approaching the stage where they can be applied in commercial flight transport (e.g., EUROCONTROL, 
2022). One battery-driven two-seater is certified for commercial operations (EASA, 2020). The introduction of smaller short-haul 
electric airplanes might advance the development of larger electric airplanes (Nakano et al., 2022). 

In Norway, large part of aviation routes is short haul (<1500 km). Domestic routes, comprising about half of routes originating in 
Norway, had average distance of <550 km, in 2019; routes to and from the EU had an average flight distance of 1250 km (Buus 
Kristensen & Thune-Larsen, 2022). One of the ongoing electric-airplane projects is aiming for a demonstration case for commercial 
flights with small battery-driven airplanes between the cities Bergen and Stavanger, in the second half of the 2020s (Minge, 2022; 
Wangsness et al., 2021). These two cities represent relatively large urban areas, with airports distant by only 160 km. 

Battery electric airplanes represent a possible technology for reducing emissions from the aviation sector, but a key question is to 
what degree this could be financially viable for suppliers in the medium-term without very supporting regulation and/or very strict 
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regulation of the polluting alternatives. We want to approach this question from the angle of the would-be passengers. Whether 
passengers in fact will be willing to travel with battery-powered airplanes or not, is a topic that so far has received relatively little 
research attention. To our knowledge, only Han et al. (2019a,b,c, 2020) have scientifically assessed attitudes and behavioural in
tentions of potential customers of future electric air travel. Choices between transport service alternatives may involve other aspects 
than choices between durables, e.g., electric vehicles. Thus, more knowledge about air travellers’ preferences regarding new pro
pulsion technology seems warranted. This provides the main motivation for this paper. Our primary research question was therefore 
the following: To what extent can we expect positive attitudes and additional willingness to pay for travel with first-generation 
commercial battery electric airplanes among Norwegian air travellers in a few years from now? Moreover, we specify an electric 
aviation model on a specific section between two main cities of Norway, in a survey including recent travellers between these cities, 
thus enhancing the realism of the potential passengers’ choice. 

Our data are based on an online survey of Norwegian airline customers in the Bergen-Stavanger region. We included questions 
about attitudes and about behavioural intentions regarding the proposed battery-driven airplanes between Bergen and Stavanger. The 
respondents were presented the future battery-electric airplane alternative and stated their interest in using that new technology. If 
they expressed an interest, they were asked their willingness to pay (WTP) a price premium; if not, they were asked about accepting a 
compensation for flying electric instead of conventional. Responses to sets of attitudinal statements were applied as measurements of 
latent variables, including technology optimism and innovativeness (Parasuraman & Colby, 2015); more specific statements about 
electric airplanes and transport measured two latent variables, one expressing concern, in particular safety concern, and another 
expressing supportive opinions about GHG-reducing policies and choices. The latent variables, together with standard demographic/ 
socio-economic variables and transport behaviour variables, enable an assessment of what observable and unobservable individual 
characteristics associate with stated behavioural intentions. 

We add to the limited set of published studies (Han et al., 2019a,b,c), providing new estimates regarding the future market for 
battery-driven electric airplanes, from a population in a different region of the World. The novelty of this research lies in providing the 
first credible estimates of the economic preferences of those who would constitute the potential users of the first generation of small 
battery-powered short-haul airplanes in commercial passenger transport. In addition, we provide new insights into the anatomy and 
drivers of these preferences. To our knowledge this is the first attempt of conducting such analysis on this topic. This new knowledge 
can have important implications for both governments and airlines. Holding a deeper understanding of these preferences will also be 
important for governments in their consideration of tax and subsidy schemes or other regulations, and for airlines in their marketing 
and setting of ticket prices, as well as for airport infrastructure and airplane fleet investments. This may again help reducing the cost of 
the transition to a more environmentally friendly aviation sector. 

2. Literature review 

2.1. Former studies on attitudes towards electric airplanes 

The introduction of electric planes can be seen as a new technological feature to the existing product, that improves the product’s 
environmental profile. The extent to which a new product feature will yield increased WTP is an empirical question. Technological 
changes might affect various features that affect demand, of which some might be considered positively by most potential users, e.g., 
improved environmental features (Sundt & Rehdanz, 2015; Greene et al., 2018). Yet, the overall impact of the new technology might 
be considered negatively by some, e.g., if the new technology adversely affects safety or reliability, or is perceived by many as less safe 
or less reliable (Hidrue et al., 2011). In some cases, the divided opinions / preferences may follow observable individual traits, e.g., age 
or gender (Hidrue et al., 2011). 

Han et al. (2019a) investigated travellers’ decision-making process when deciding whether to buy tickets with an electric airplane, 
based on a survey of US airline customers (n = 309). They found that a positive attitude towards buying tickets with electric airplane 
co-varied with female gender, being younger, and having stronger social norms, as well as personal norms towards conducting “green 
acts”. In a follow-up study, Han et al. (2019b) concluded that if respondents (n = 321) perceived electric airplanes to involve various 
types of risk, they were negative to flying with them; but attitudes were susceptible to new product knowledge. In yet another follow- 
up survey of US airline customers, Han et al. (2019c) sought to identify which factors could predict intention to use and recommend 
electric airplanes, observing that concerns for the environment, social norms, positive anticipated effects, and a sense of obligation to 
make pro-environmental actions positively influenced the respondent’s intentions (n = 285). 

2.2. Literature on predicting uptake of new technology 

Han et al. (2019c, 2020) applied a structural equation model (Bollen, 1989) that included elements from structural modelling based 
on psychological theory of reasoned action and of planned behaviour (Fishbein and Ajzen, 1975; Ajzen, 1985). Venkatesh et al. (2003, 
2012) integrated that modelling framework from psychology with models on technology adaption, termed a Unified Theory of 
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Acceptance and Use of Technology (UTAUT). The common structure of the modelling proposed by Ajzen (1985) and that proposed by 
Venkatesh et al. (2003, 2012), as well as the application by Han et al. (2019c), is that an estimated/measured behavioural intention is 
the output, predicting future behaviour. The behavioural intention, a variable or construct, has a modelled relationship with a 
construct of attitudes and other constructs, e.g., social norms/influence. Parasuraman and Colby (2015) also proposed sets of tech
nology attitude constructs, as part of their Technology Readiness Index (TRI); such that those with higher scores on constructs like 
“technology innovativeness” or “technology optimism” would be expected to be more “ready” to apply new technology.1 

Korkmaz et al. (2022) applied UTAUT to future autonomous public transport. They found that they had to modify the UTAUT to 
make it fit the public service context, as it primarily had been applied to technologically advanced consumer goods, like personal 
computers (Mathieson, 1991; Venkatesh et al., 2003, 2012). Thus, Korkmaz et al. (2022) included questions (scales/constructs) on 
trust and safety, perceived risk, and perceived usefulness. Assessing future choices of flying with a future electric battery-driven 
airplane is also a choice about public transport services; a type of service that is already familiar for those currently flying with 
conventional kerosene-based airplanes. Air travellers will not need any new knowledge regarding usage, but they might not have the 
same perception of trust in the new technology (Han et al., 2019b; Korkmaz et al., 2022). 

The difference between public services and private durables may also limit the transferability of experiences from electric car 
adaption to future electric airplanes. The perceived risks of taking flight with an electric airplane will be different from the perceived 
risk in electric car purchase (e.g., Featherman et al., 2021, Table 1). While, for example the financial risk is relatively (much) higher for 
expensive durable goods like electric cars, the physical safety risk might be perceived as relatively higher for a flight with the first 
generation of commercial electric airplanes (Sierzchula et al., 2014; Han et al., 2019b; Featherman et al., 2021). However, although 
different, there might be an element of “early adoption” related both to the usage of technologically advanced private durables and 
technologically advanced services (Hardman et al., 2016). 

Economic theory primarily establishes an expectation of a relationship between wealth/income and WTP, a positive relationship in 
the case of normal economic goods (Hanemann & Kanninen, 1999). A broader set of demographic characteristics is however regularly 
included in analyses of stated preference data (Carson, 2000; Martín et al., 2008; Haboucha et al., 2017), as they are in technology 
adaptation modelling (Venkatesh et al., 2003, 2012). Demographic variables also represent core observables, characteristics that are 
actionable, whether for policy or marketing (Steenkamp and ter Hofstede, 2002; Venkatesh et al., 2012). Sierzchula et al. (2014) 
summarised early findings on electric vehicle adoption, pointing to income and education level as significant characteristics. 
Haboucha et al. (2017) found that early autonomous vehicle adopters would likely be young and more educated; and Han et al. 
(2019a) found that females and younger were more positive to electric airplanes. 

2.3. Stated preference methods applied to predicting choice of new/altered technology 

In economics, stated preference methods have been applied for valuation of goods not traded in markets (Bateman et al., 2002; 
Johnston et al., 2017), but also for predicting payments for new products or new/amended product attributes (Dean et al., 2002; 
Martín et al., 2008; Collins et al., 2012). These methods resemble the choice-based version of conjoint analysis (Louviere & Wood
worth, 1983), but have different theoretical underpinnings (Louviere et al., 2010). 

Luzar and Cosse (1998) incorporated contingent valuation into a model structure that drew on the theories of reasoned action and 
planned behaviour. In various other contingent valuation studies, attitudes or self-reported behaviour have been included among the 
explanatory variables. Scales/constructs that measure attitudes towards technology are relevant candidates in stated preference of 
future technology options (Haboucha et al., 2017). 

2.4. Research gaps and hypotheses 

Based on this review, we propose two additional elements: (i) we opt for an economics approach, estimating economic preferences 
for a future battery-driven electric aviation option and (ii) we take a further step towards the estimation of attitudes and preferences 
with a more detailed introductory plan for electric airplanes (on a specific section, Bergen-Stavanger, only sampling among existing 
travellers on that section). It follows up on the specific topic, the potential consumer interest in flying electric airplanes, investigated 
(only) by Han et al. (2019a,b,c); but we endeavour into other theoretical/methodological approaches. Instead of the established 
UTAUT (Venkatesh et al., 2012), which has been less applied to public transport services (Korkmaz et al., 2022), we opted for a 
methodology that also produces a behavioural intention estimate, but in money-metrics (Carson & Groves, 2007; Louviere et al., 2010; 
Johnston et al., 2017). Based on the published studies and theory/methods, we propose the following hypotheses: 

H1: The sample of travellers will be split in their attitudes/preferences, such that the minimum WTP is not expected to be the 
current reference price of existing kerosene-driven airplanes (“indifference”), but a lower price (a discount, compensation), driven 
primarily by safety concerns (Sierzchula et al., 2014; Han et al., 2019b; Featherman et al., 2021; Korkmaz et al., 2022). 

H2: The estimated willingness to pay (WTP) function for an electric aviation option will show the theoretically correct pattern 
(Hanemann & Kanninen, 1999; Carson & Groves, 2007), decreasing in increasing price (differential), for electric aviation relative to 

1 Two other constructs in their TRI are “discomfort” and “insecurity” (Parasuraman & Colby, 2015, Table 2). Edison and Geissler (2003) proposed 
a general technology scale termed “affinity for technology”, measured by agreement to statements such as being comfortable learning new tech
nology, knowing how to deal with technological malfunctions, and feeling as up to date on technology as their peers; having some resemblance to 
the “innovativeness” and “optimism” scales proposed by Parasuraman and Colby (2015). 
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existing non-electric. 
H3: The estimated WTP function will show a positive association with measures of technology adaption or technology readiness 

individual characteristics as those found for electric aviation by Han et al. (2019a), relatively higher WTP for younger and for females. 
H4: The estimated WTP function will indicate similar associations with individual characteristics as those found for electric aviation 

by Han et al. (2019a), relatively higher WTP for younger and for females. 

3. Methodology 

3.1. Economic stated preference – contingent valuation 

In this study, we apply economic stated preference methods, that rest on the axioms of rational behaviour and the assumption of 
utility maximisation (Hanemann & Kanninen, 1999; Bateman et al., 2002; Carson & Groves, 2007). As stated-preference methods also 
are survey-based, they draw on inputs from psychology and survey research (Hanemann, 1994; Johnston et al., 2017). Stated hy
pothetical choices and WTP also represent behavioural intentions (Luzar & Cosse, 1998). 

The stated preference method can be cast as a single choice between a new alternative that differs in price and quality from a 
reference alternative, termed a single-bounded discrete choice, or as repeated choices between two or more alternatives that differ in 
various qualities as well as price, known as discrete choice experiments (Bateman et al., 2002; Carson & Groves, 2007; Louviere et al., 
2010; Carson & Louviere, 2011; Johnston et al., 2017). The choice model might be combined with a structural equation model, a so- 
called integrated choice and latent variable model, or hybrid choice model (Ben-Akiva et al., 2002). If the structural part (the construct, 
or latent variable) is estimated before (not simultaneously with) the choice, it is referred to as sequential estimation, which is a second- 
best approach that might not have any significant impact on the estimates (Bahamonde-Birke and Ortúzar, 2014; Bouscasse, 2018). 

Estimates from of WTP-based on stated preference methods can be prone to so-called “hypothetical bias”, probably most often an 
overstatement bias (Harrison & Rutstrom, 2008). The extent of hypothetical bias is difficult to evaluate though, as demand is not 
revealed for non-exiting product features and not necessarily revealed for existing public good features (Poe et al., 2002). Carson and 
Groves (2007, p. 188) argue that a single-bounded discrete choice version of contingent valuation is expected to be incentive 
compatible; meaning that the respondent finds truthful answering his/her best strategy (p. 184). That is, if Y is the price of the market 
good with the new (or altered) attribute and X is the price of the market good without the new attribute, the best answer in the interest 
of the respondent should be “yes” if he/she really would pay a price premium of Y-X (or accept a compensation X-Y) and “no” 
otherwise. Furthermore, Carson and Groves (2007, p. 194) specify that a change in an existing private (market) good (changing 
airplanes from kerosene-powered to battery-powered, in our case) will be “incentive compatible, but the choice does not reveal in
formation about quantities”. Another basic premise is that the choice context is credible, such that the survey-responses are perceived 
as being consequential (p. 183); that they are perceived as yielding input to policy and that, e.g., a “yes” would be a “vote” for the new 
technology. If the respondent does not perceive the choice context as realistic and consequential, he/she may not provide any well- 

Table 1 
Distribution of respondents’ characteristics.  

Demographic and socio-economic variables Median Mean / Share Max N 

Age 46 45.9 86 1000 
Personal income (in NOK 1000; interval midpoints) 650 705 1250 831 
Household income (in NOK 1000; interval midpoints) 1250 1113 2250 815 
Number of people in the household 2 2.6 13 1000 
Female gender  42%  1000 
University degree or equivalent  70%  1000 
Full-time job – working at least 32 h per week  71%  1000 
Access to vehicle  90%  1000 
Access to electric vehicle  47%  1000 
Flights abroad in 2019 4 5.2 200 1000 
Domestic flights in 2019 6 11.5 560 1000 
Flights between Bergen and Stavanger in 2019 1 3.7 480 1000 
Trips by bus between Bergen and Stavanger in 2019 0 0.4 20 1000 
Trips by car/MC between Bergen and Stavanger in 2019 0 1.9 120 1000 
Trips by ferry/boat between Bergen and Stavanger in 2019 0 0.3 12 1000 

Note: Among participants, 67.3% had travelled by airplane between the two areas in the period from 2019 to May 2021; while the flight is about 40 
min., we can add access plus egress time of more than an hour, as well as additional time in the airports, approx. 3 hrs. and 15 min in total; 60.2% had 
travelled by car (or MC), which takes about 5 hrs., including ferry on part of the section; 16.5% had travelled by bus, also including ferry, with travel 
time close to that by car; and 16.1% had travelled by ferry (or boat), which has a travel time of about 7 hrs. Various respondents had applied more 
than one of these four transport modes during the last 2.5 years. 
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founded answer, contributing to unprecise or biased estimates (Carson & Groves, 2007; Harrison & Rutstrom, 2008).2 

Alternative formats of stated preference methods, to single-bounded discrete choice, could comprise more product features that are 
varied between alternatives (Carson & Louviere, 2011), such that respondents would choose among flights with varying travel time or 
other quality/service levels, in addition to the propulsion type and the price (Park et al., 2006; Martín et al., 2008; Hess, 2010; Collins 
et al., 2012). If the primary interest is to assess the economic preference for electric-powered alternatives to standard kerosene- 
powered airplanes, everything else equal, a choice only involving propulsion type and price will suffice and be easier to answer. 

3.2. Our applied type of choice questions 

We apply a single-bounded discrete choice version of the contingent valuation method to a novel product feature, battery-powered 
airplane instead of fossil fuel-powered airplane. A single-bounded discrete choice question will then be cast as a choice between an 
electric-powered airplane at fare Y instead of a standard kerosene-powered airplane at fare X (Y>=<X). But first, the survey par
ticipants were presented with the following future scenario, with an initial preference question (following, e.g., Kriström, 1997): 

After 2025, the first airplanes with only battery-electric propulsion (electric airplanes) are expected to be deployed on the route between 
Bergen (Bergen Airport, Flesland) and Stavanger (Stavanger Airport, Sola). The electric airplanes that are put into operation will have 
been through extensive testing and will be as safe as conventional airplanes. 

Will you consider electric airplanes as a transport option between the Bergen area and the Stavanger area when this becomes 
available? 

The response to the question above allocated the respondents to either a question about willingness to pay extra for flights with 
electric airplanes instead of fossil-fuel airplanes (if “yes, absolutely” or “yes, probably”), or a question about willingness to accept 
compensation (if “no, absolutely not”, “no, probably not”, “uncertain” or “don’t know”). In our follow-up question about WTP, we 
applied a two-way split, placing the uncertain with the negative (Hanemann and Kanninen, 1999), such that the latter group faced an 
electric airplane flight price that was lower than the price for conventional airplanes. This two-way split is indicated by [wording and 
amounts] in brackets: 

Suppose that the tickets for an electric airplane flight would be 50% [higher][lower] than for a flight with conventional airplane, 
that is, NOK [1500][500] instead of NOK 1000.3 

If electric airplanes were an option today, would you choose the electric airplane instead of the conventional airplane if the electric 
airplane flight had a 50% [higher][lower] ticket price? 

Respondents received (randomly) either a 10%, 50% or 90% price change, in similar ratios for those facing a price decrease as for 
those facing a price increase. The response they ticked, “yes”, “no”, or “don’t” (which we treated as “no”), was expected to depend on 
this percentage change in prices. 

Two features of the expected first generation of electric airplanes on the Bergen-Stavanger section were assessed in follow-up 
questions, the size of the airplane and the relative travel times. The respondents were shown an illustration of an electric airplane 
model similar to a model that was likely to be tested between Bergen and Stavanger (a Heart Aerospace ES-19, https://heartaerospace. 
com/), and then asked: 

You answered [‘Yes’][‘No’,’ Don’t know‘] to the question whether you would be willing to pay 50% [higher][lower] ticket price to travel 
by electric airplane instead of a conventional airplane. Would you choose an electric airplane instead of a conventional airplane and pay 
50% [higher][lower] fare given that this was the only type of electric airplane available? 

And then, if the answer was ‘yes’: 

The 19-seater electric airplane that you have seen illustrated will have approximately 10 min longer flight time between Bergen Airport 
and Stavanger Airport (ca. 45 min. instead of ca. 35 min.). Would you choose an electric airplane instead of a conventional airplane 
and pay a 50% [higher][lower] fare given that a 19-seater airplane with a 10-minute longer flight time was the only electric airplane type 
available? 

3.3. Other survey questions 

3.3.1. Demographic/socio-economic variables and reported travel behaviour 
Demographic variables are observables that are regularly included in stated preference surveys (Carson, 2000; Johnston et al., 

2017). In addition to income, we included age, gender, educational level, and employment. 

2 Another issue is whether WTP might be zero or negative for the new product relative to the old, e.g., that the respondent is either indifferent, or 
prefers flying with kerosene-based airplanes instead of battery-electric ones and would request a compensation to accept the electric. Kriström 
(1997) proposed a so-called spike model, whereby the respondent would first be asked if he/she would have any interest in a specific public good 
provision or a new/altered (private) product; and Nahuelhual-Muñoz et al. (2004) extended the approach to also cover the negative group.  

3 The average exchange rate of Norwegian kroner (NOK) in 2021 was 10.1648 NOK/EUR and 8.5991 NOK/USD (https://www.norges-bank.no/ 
en/topics/Statistics/exchange_rates/); thus, 1000 NOK was equivalent to ca. 98.40 EUR and ca. 116.30 USD. 
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A potentially important feature in the response to an electric airplane option is the actual travel behaviour. We asked about trip 
purpose (of the last flight), their use of selected airlines (as two of them, SAS and Norwegian, operate larger airplanes between Bergen 
and Stavanger, while Widerøe operates smaller airplanes), and their use of other transport modes, private car, bus, or ferry, on the 
Berge-Stavanger section. Other questions included their flight frequency before the pandemic, in 2019, on the Bergen-Stavanger route, 
domestically, and abroad. 

3.3.2. Attitudinal statements 
After the electric airplane choice questions, the respondents faced sets of attitudinal statements. First, they were asked about their 

agreement to statements about technology. We chose to apply the “technology innovativeness” and “technology optimism” from the 
Technology Readiness Index proposed by Parasuraman and Colby (2015). Innovativeness is measured by statements such as: keeping 
up with the latest technological developments, being able to figure out new high-tech products and services; and providing advice on 
new technologies to others. The optimism is measured by statements about what new technology provides, such as: giving people more 
control over their daily lives, more convenient products and services, and more freedom of mobility. We applied five of their proposed 
statements for measuring each of the two scales; the response scale was a five-point Likert scale. 

After the technology statements, the respondents were asked about their agreement with various statements related to the 
introduction of electric airplanes. One set of the statements covered concern about safety and comfort, applied to measure a latent 
variable termed “Concern”. Another set of the statements related to policy support for electric aviation and stated concern about 
environmental impacts of transport, measuring a latent variable termed “Supportive”. Each of these two case-specific constructs we 
developed, were measured by three items, one item was overlapping.4 The response scale was a five-point Likert scale. 

3.3.3. Logit models of ‘yes’ answers 
The main numerical analysis that we carry out is the estimation of a parametric (logistic) model of WTP. A general WTP model can 

be specified as the following (linear-in-parameter): 

WTPi(zi, εi) = ziβ+ εi (1)  

such that individual i’s WTP for electric aviation (or any other new/altered good/service) is a function of individual characteristics, zi 
(that have some association with the preferences), is a vector of parameters, β, and εi is an error term. Applying single-bounded discrete 
choice contingent valuation, what is obtained from the individual is only a ‘yes’ (y = 1) or ‘no’ (y = 0) to a proposed price (change), pj. 
The pj is drawn from a so-called bid vector; p1… pm; the price must be varied across respondents to enable estimation of WTP. Thus, it is 
WTP of a sample, or sub-sample, for a given combination of individual characteristics, zi, that can be estimated from the survey in
formation (Hanemann & Kanninen, 1999): 

Pr(yi= 1|zi) = Pr
(
WTPi > pj) = Pr(ziβ + εi > pj) = Pr(εi > pj − ziβ) (2) 

A logistic specification yields a logit model: 

Pr(yi= 1|zi) = 1/(1 + e− ziβ) = 1/(1 + exp( − α + β0p + β1z1 + … + βnzn) ) (3) 

Our hypotheses 2–4 will be tested by the estimated parameters, the null hypotheses being β1…βn = 0. For the non-parametric 
estimation (Kriström, 1990), we apply the ‘yes’ share to different price levels to estimate WTP curve (πj): 

WTPAyer− Kriström = 1/2
∑J

j=0

(
pj+1 − pj)( πj+1 − πj) (4) 

In case that our first null hypothesis is rejected, such that part of the respondents are reluctant to fly electric, we might opt for split 
models. That is, one WTP model is estimated for those willing to pay a premium for electric aviation options (minimum the existing 
reference price of 1000 NOK) and one for those who would only fly with a discount (the existing reference price of 1000 NOK being the 
maximum). Thus, for the latter group, p0 is the zero price and pJ is the choke price, while for the first group, p0 is the reference price of 
1000 NOK, while the choke pJ is empirically derived (extrapolated). 

Regarding the inclusion of attitudinal variables in the WTP model, for example Martínez-Espiñeira and Lyssenko (2011) stress the 
potential endogeneity problem, if a presumed exogenous explanatory variable happens to be affected by the same individual char
acteristics that affect WTP. Thus, an attitudinal variable in a WTP model should be distinguishable from the WTP itself; and preferably 
a latent variable that is measured by other items than the variables that are included into the WTP model. To avoid leaning on one all- 
inclusive model that might have specification problems, we will present models both without latent attitudinal variables and with 
different subsets of the four latent variables. 

4 The statements for all four latent variables are presented in the Results section, in 5.1; the distributions of Likert scale responses are shown in the 
Supplementary Material. 
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4. Data 

The data was collected in May 2021 through an online survey with a selection of travellers between destinations in the Bergen and 
Stavanger area. The participants were recruited from the opinion bureau Norstat’s pre-recruited internet panel, designed by the bureau 
to be representative in terms of population gender and age.5 The requirement for inclusion in the survey was age above 18 years and 
residency in the two city municipalities Stavanger and Bergen or some neighbouring municipalities within the catchment area for the 
two city airports. Another requirement was having completed at least one trip, by airplane, car, bus, or ferry, between the two urban 
areas during the period from January 2019 to May 2021. The sample can be considered as representative for the adult population 
travelling between the two urban regions of study. 

The final sample includes one thousand respondents who completed the survey. Table 1 presents descriptive statistics on the re
spondents’ characteristics. 

The respondents had a somewhat higher average household income than the national average, their household size was slightly 
larger, and as implied from the recruiting rules, they travelled more by air than the general population. For comparison, the annual 
median and mean gross household income in Norway were about 725 and 960 thousand NOK, in 2021, but slightly higher in Bergen 
and Stavanger; the average household size was below 2.2 persons, nationally as well as in the two urban areas. There is also a slight 
overrepresentation of males; the education level was higher; and the vehicle access as well as electric vehicle access were above 
national averages. The average age matches the adult population in the greater Bergen and Stavanger areas. Although differing from 
the overall population, the sample is expected to be more representative of the part of the sub-population we sought, those travelling 
between these two urban areas.6 

5. Results 

5.1. Confirmatory factor analysis of attitude constructs 

The confirmatory factor analysis results of the four attitudinal constructs are shown in Table 2. 
The goodness-of-fit was somewhat better for the Technology optimism latent variable model than for Technology innovativeness, 

when including the five selected items for each (Table 2a). For both constructs the “perfect” latent variable model is rejected, based on 
the χ2 test. For Technology innovativeness, also the root mean square error of approximation (RMSEA) test statistic is on the high end; 
RMSEA should preferably be less than about 0.08 (<0.05 indicating close fit), and at least not above 0.1 (Browne & Cudeck, 1992). The 
reliability is relatively high for both constructs (on the 0–1 interval). However, discriminant validity of the constructs (Optimism, 
Innovativeness) is not supported (Table 2b), as the AVEs (about 0.6, for both constructs) are lower than the squared correlation of the 
two constructs (~0.7). 

Regarding the electric-aviation attitude constructs, these included only three items, such that we lack degrees-of-freedom to es
timate some of the measures of goodness-of-fit. The reliability scores are relatively high, although slightly lower for Concern, 
(Table 2a). Discriminant validity of the two electric-aviation attitude constructs (Concern, Supportive) is supported, the squared 
correlation of the two constructs (~0.4) falls well below the AVEs (>0.6).7 Discriminant validity is supported for all other pairwise 
construct combinations (Table 2b). 

We will test all four latent technology-attitude variables in models of electric airplane preference and WTP; however not apply 
Technology optimism and Technology innovativeness in the same model (Table 2b). We retain both for analysis, however, as both are 
more appropriate than the electric airplane attitudes; they are tested by other authors and do not measure electric airplane preference. 

5.2. Stated choice of an electric airplane option, without any cost variation 

The respondents were asked to consider an electric airplane introduction on the trip between Bergen and Stavanger. The distri
bution of responses to whether the respondents would consider electric airplanes a relevant transport option is shown in Fig. 1. 

A clear majority (72%) of the respondents would consider electric airplanes as a transport option when this becomes available. 
However, there is a considerable share of respondents that show reluctance to transport by electric airplanes, i.e., opinions are split. 

Table 3 shows two alternative logistic regression models where both “Yes, absolutely” and “Yes, probably” equal 1 (“Yes”) and the 
remainder are coded as 0; thus, adding the “Uncertain” and “Don’t know” to the “No” side (28%). As indicated, due to the correlation of 
the latent technology variables, optimism and innovativeness, we estimate separate models, with each added sequentially to the lo
gistic model.8 This is model of preference, but without price differential, not a WTP model. 

Regarding demographic/socio-economic characteristics, the oldest respondents were relatively more negative, and the youngest 
respondents were relatively more positive, as found by Han et al. (2019a), with “middle-aged” as the in-between reference; the 

5 The Norstat Group operates in several European countries (https://norstatgroup.com/).  
6 The questionnaire (translated from Norwegian) is included in the Supplementary Material.  
7 Highly correlated variables might cause multicollinearity problems in regression analysis, and thus for the mere correlation we would restrain 

from including both constructs in a common regression model (Harrell, 2015; Cheung et al., 2023).  
8 We also tested a logistic model for “Yes, absolutely” (42%) vs. the other responses, showing the same pattern for the covariates, but that model 

had somewhat lower goodness-of-fit indicators, compared to the “Yes” logit model in Table 3. 
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relationship is strongest for the elderly. Those having a university degree are also more prone to stating “Yes”, while we find no 
significant association for gender (different from Han et al., 2019a). We find no statistically significant relationship between income 
and stated interest in using electric airplanes between Bergen and Stavanger. Missing income was set to zero, while including a dummy 
for this group to check for any effect. 

Regarding travel behaviour, there is no statistically significant association between air travel frequency (in 2019) and “Yes” vs. 
“No” response to the question about considering an electric airplane as a transport mode option. The same applies to existing use of 
smaller airplanes (that are most common in the fleet of the airline Widerøe). However, a positive relationship is found for business/ 
leisure purpose in the last flight between Bergen and Stavanger, where commuting is common reference. There is a weak positive 
relationship between having access to an electric car and indicating a positive preference for the future electric airplane option. 

As expected, both Technology optimism and Technology innovativeness demonstrate a strong positive relationship with the “Yes” 

Table 2a 
Confirmatory factor analysis (CFA) of four attitudinal constructs.  

Latent variable Measurements CFI TLI RMSEA SRMR p-value 
(χ2) 

CR C’s α 

Technology optimism i) New technology makes me more productive in 
my personal life (0.732) 

0.999 0.998 0.042 0.020 0.018 0.848 0.848 

ii) New technology gives people more control 
over their daily lives (0.741) 
iii) Products and services that use the newest 
technologies are much more convenient to use 
(0.706) 
iv) New technology gives me more freedom of 
mobility (0.746) 
v) New technologies contribute to a better quality 
of life (0.705) 

Technology innovativeness i) Other people come to me for advice on new 
technologies (0.758) 

0.996 0.991 0.086 0.038 0.000 0.851 0.850 

ii) I can usually figure out new high-tech products 
and services without help from others (0.623) 
iii) I prefer to use the most advanced technology 
available (0.727) 
iv) I keep up with the latest technological 
developments in my areas of interest (0.762) 
v) In general, I am among the first in my circle of 
friends to acquire new technology when it appears 
(0.774) 

Concerned about electric airplanes’ 
safety and comfort 

i) Worried about safety in flying electric airplanes 
(0.881)      

0.787 0.777 

ii) (Not) trusting certification and safety 
guarantee (0.575)  

iii) Worried about potential range problems for 
electric airplanes even on shorter sections (0.756) 

Supportive of electric airplane 
introduction and environmental 
consciousness 

i) Supporting Norway’s position in initiating 
commercial use of electric airplanes (0.846)      

0.844 0.842 

ii) Choosing electric will better environmental 
consciousness (0.750) 
iii) Electric airplanes should be subsidised in the 
same way as electric cars are subsidised (0.807)  

Note: The confirmatory factor analysis was carried out in R applying the packages lavaan (Rosseel, 2023) and measureQ (Cheung et al., 2023). Factor 
loadings for the measurements are included in parentheses. The test measures comprise the Comparative Fit Index (CFI), the Tucker-Lewis Index 
(TLI), the Root Mean Square Error of Approximation (RMSEA), the Standardized root Mean Square Residual (SMSR), the significance of the Chi square 
test of the specified model, the Construct Reliability (CR), and Cronbach’s Alpha. 

Table 2b 
Discriminant validity test.   

Optimism Innovativeness Concern Supportive 

Optimism  0.5989    
Innovativeness  0.697  0.6101   
Concern  0.068  0.040  0.6654  
Supportive  0.193  0.041  0.384  0.6977 

Note: The discriminant validity test was carried out in R applying the package semTools (Jorgensen, 2022). The test measures comprise the Average 
Variance Extracted (AVE), on the main diagonal cells, and the squared construct correlations, on the off-diagonal cells (Fornell & Larcker, 1981). 
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response to an electric airplane option; it is relatively stronger for optimism than for innovativeness. Technology optimism is not much 
affected by the inclusion of Concern, which conveys an expected negative association with the consideration of electric airplanes as a 
relevant transport option between Bergen and Stavanger. Last, the construct Supportive shows the expected strong positive association 
with “Yes” (Table 3). The latent variables have themselves a statistical association with the observable individual characteristics.9 

5.3. Willingness to pay for an electric flight compared to a conventional flight – non-parametric analysis 

In a follow-up question, those who had answered “Yes” (“Yes, absolutely” or “Yes, probably”) were asked whether they would 
choose the electric airplane option if it was more expensive than flying with a conventional airplane (720 respondents). Those who had 
answered either “No, absolutely not”, “No, probably not”, “Uncertain”, or “Don’t know” were asked whether they would choose the 
electric airplane option if it was less expensive than flying with a conventional airplane (280 respondents). The following figure shows 
the distribution of electric airplane choices, for different discount levels (for the 280 reluctant towards using electric airplanes), and for 
different markup levels (for the 720 considering using electric airplane). Fig. 2 displays the distributions for the two separate sub- 
samples. 

The distributions in Fig. 2 are between-subject; each respondent faced only one monetary amount, either 10%, 50% or 90% price 
increase/decrease compared to NOK 1000 for a conventional airplane flight. The distributions are theoretically valid; the shares 
decrease for increasing amounts, in both sub-samples. 

The distributions for the two sub-samples could be presented in an alternative way. We assume that all the 720 respondents 
considering flying electric airplanes would choose this option if it had a discount; thus, for amounts below 1000 NOK we can add them 
to the shares from the 280 reluctant respondents. Moreover, we assume that the 280 reluctant respondents would not choose an 
electric airplane option for a higher price than for conventional airplane; thus, the distribution for higher prices than 1000 NOK re
mains the same. This will provide distributions as shown in Fig. 3. 

The intersection between the two curves in Fig. 3 could be thought of as a “spike at zero”, a share of indifferent air travellers when 
both options cost around 1000 NOK, although we have made a strict division between positive and negative to electric airplane in our 
analysis. For the estimation it will not matter very much whether a connecting line which joins the two sub-sample distributions, in 
Fig. 3, has a vertical section or is just a steep-sloping curve. If we linearly extrapolate the curve to the left, in Fig. 3, we derive that 
84.2% would choose the electric airplane option if its fare were zero. The remaining 15.8% (of the entire sample) might then represent 
the maximum estimate of the share of air travellers that, supposedly due to lack of confidence in electric airplane safety, would not at 
all accept flying an electric airplane. If we linearly extrapolate the curve to the right, we derive a maximum markup WTP for the 

Fig. 1. The stated consideration of electric airplanes as a relevant transport option.  

9 Regression models for latent variables and for transport behaviour are presented in the Supplementary Material, as well as an overview of the 
responses to the measurement items for the latent variables. 
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electric airplane option equal to 2216 NOK. Applying a non-parametric method, we can estimate an average WTP for the electric 
airplane relative to the conventional (Kriström, 1990). The estimate then equals 1018 NOK. It is close to 1000 NOK due to the 
combination of flatness at the left (discount) part of the distribution and steepness to the right (markup) part of the distribution.10 

5.4. Willingness to pay for an electric flight compared to a conventional flight – parametric analysis 

We have also estimated parametric models of the electric airplane choice, linear-logistic regression models with the hypothetical 
fare (of the electric option) and individual characteristics. These include the same covariates as the logistic model for the first question 
about electric airplane preference (Table 3). As before, we estimate separate models for technology innovativeness and technology 
optimism, due to their correlation. Moreover, we run split models for those having expressed an interest in using electric airplanes (n =

Table 3 
Logistic regression models of considering electric airplanes as an option for transport between Bergen and Stavanger; all “Yes”=1, all other responses 
= 0.   

Model w/ only 
demographic / socio- 
economic variables 

Model including 
(observable) 
transport behavio 

Model w/ 
technology 
innovativeness 

Model w/ 
technology 
optimism 

Model w/ 
technology 
optimism and 
concern 

Model w/ 
technology 
optimism, concern, 
supportive 

Household income 
(gross annual, 1000 
NOK) 

0.0003 (0.0002) 0.0001 (0.0002)     

Income non-response − 0.26 (0.25) − 0.42 (0.26)     
No. of flights Bergen- 

Stavanger in 2019  
0.003 (0.004)     

No. of flights abroad in 
2019  

0.01 (0.01)     

Age < 30 years 0.63* (0.25) 0.59* (0.26) 0.32 (0.25) 0.3 (0.25) 0.27 (0.27) 0.19 (0.28) 
Age > 50 years − 0.6*** (0.16) − 0.65*** (0.17) − 0.52** (0.16) − 0.52** (0.17) − 0.59** (0.19) − 0.42* (0.2) 
Female gender − 0.25 (0.16) − 0.25 (0.16)     
University degree (or 

equivalent) 
0.75*** (0.16) 0.68*** (0.16)     

Full-time job − 0.27 (0.18) − 0.33◦ (0.18) − 0.18 (0.17) − 0.2 (0.18) − 0.34◦ (0.2) − 0.31 (0.21) 
Access to electric car  0.38* (0.16)     
Last flight Bergen- 

Stavanger was a 
business trip  

0.69*** (0.19) 0.73*** (0.18) 0.73*** (0.18) 0.82*** (0.21) 1.02*** (0.22) 

Last flight Bergen- 
Stavanger was a 
leisure trip  

0.87*** (0.2) 0.89*** (0.2) 0.87*** (0.2) 1.07*** (0.23) 0.96*** (0.24) 

Has applied Widerøe in 
flight Bergen- 
Stavanger after 1 
Jan 2019  

− 0.33 (0.2) − 0.31 (0.2) − 0.26 (0.2) − 0.05 (0.23) 0.04 (0.25) 

Technology 
innovativeness   

0.49*** (0.1)    

Technology optimism    0.76*** (0.11) 0.7*** (0.13) 0.37** (0.14) 
Concerned     − 1.67*** (0.13) − 1.4*** (0.14) 
Supportive      1.1*** (0.14) 
Constant 0.73** (0.27) 0.47 (0.29) 0.95*** (0.2) 1*** (0.2) 1.35*** (0.22) 1.31*** (0.23) 
Akaike’s information 

criterium (AIC) 
1140.2 1117.9 1124.5 1098 879.7 817.6 

Hosmer & Lemeshow 
(χ2) 

14.45 (p-value =
0.0708) 

7.19 (p-value =
0.5167) 

11.84 (p-value =
0.1585) 

6.04 (p-value 
= 0.6433) 

23.61 (p-value =
0.0027) 

10.85 (p-value =
0.2099) 

Number of observations 1000 1000 1000 1000 1000 1000 

Note: The models were estimated in R using glmmML (Venables et al., 2023), the glm command, with binomial distribution of the dependent variable; 
coefficients’ standard errors in parentheses; and level of significance, p-values, marked as: ***<0.001, **<0.01, *<0.05, ◦<0.1. 

10 The 15.8% of the entire sample represents more than half of those 28% of the sample that did not consider electric airplane as a transport mode 
option between Bergen and Stavanger. That implies that the estimated average discount is considerable in the sub-sample of the 280. If we apply the 
same type of linear extrapolation to the separated curves in Fig. 2, we find that only 43.6% of them would accept an electric airplane for zero cost; 
and we have already assumed that 0% will choose the electric airplane option for a price equal to that of a conventional airplane (1000 NOK). That 
yields an average WTP of 305 NOK, using Kristöm’s (1990) non-parametric method, for the electric airplane option if a flight with the conventional 
airplane costs 1000 NOK. Regarding the sub-sample of the 720 interested, we assume, for simplicity, that 100% choose electric when its price is 
1000 NOK and, as already found above, linear extrapolation to the right yields 2216 NOK, which is the choke price estimate for an electric airplane 
option. That yields an average WTP of 1237 NOK for the electric airplane option if a flight with the conventional airplane costs 1000 NOK. The 
weighted average WTP of the reluctant and the interested is then just 976 NOK. 
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720) and those reluctant (n = 280). 
First of all, for those interested in using electric airplanes (n = 720) as well as for those reluctant (n = 280), the fare (price) co

efficient shows a clear price sensitivity in the hypothetical yes–no choices, which is consistent with theoretically valid choice 
behaviour (Tables 4a and 4b). That relationship was already indicated in the non-parametric analysis (Figs. 2 and 3). 

Beyond that, there is limited co-variation between the hypothetical choice of an electric airplane option and the respondents’ 
characteristics. For those who had expressed an interest in using electric airplane (n = 720), there is a negative relationship between 
choosing a more expensive electric airplane option and being in a full-time job (Table 4a). For the reluctant sub-sample (n = 280), we 
find the same relationship with age as found in the model of expressed interest for electric airplanes (Table 3); a positive coefficient for 

Fig. 2. Shares of electric airplane choices; for those who initially did not consider electric airplanes a relevant transport option (left graph, n = 280), 
with three discount levels relative to the fare for conventional airplane, 1000 NOK (100, 500, 900); and for those who initially did consider electric 
airplane a relevant transport option (right graph, n = 720), with three markup levels relative to the fare for conventional airplane, 1000 NOK (1100, 
1500, 1900). 

Fig. 3. Shares of electric airplane choices, assumed for the entire sample; none of the reluctant 280 would choose the electric airplane option for a 
fare > 1000 NOK and all the 720 electric-airplane interested respondents would choose the electric airplane option for a fare < 1000 NOK, when 
1000 NOK is the fare for a flight with a conventional kerosene-based airplane. 
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the youngest and a negative for the oldest; but the statistical relationship is somewhat weaker when price differences are included 
(Table 4b). 

When comes to the latent variables, for both sub-samples there is a positive association between Technology optimism and the 
hypothetical choice of the electric airplane option, but not so for Technology innovativeness. The construct Concerned (about safety 
and range) is strongly negatively associated with the electric airplane choice in the sub-sample of reluctant (n = 280), but not so for 
those who would consider flying electric (n = 720). The construct Supportive (politically and in environmental consciousness) obtains 
a positive coefficient sign for all cases (Tables 4a and 4b). 

Regarding the follow-up questions, about the choice of the electric airplane when shown an illustration of a 19-seat model and then, 
afterwards, being informed about a slightly longer travel time, we can summarise the following: The presentation of the actual electric 
airplane prototype yielded a slight increase in the share choosing the electric airplane, for a given increase in relative fare. The in
formation about increased travel time when using the illustrated electric airplane yielded a drop in the share choosing the electric 
airplane, but not offsetting entirely the increase due to the illustration of the prototype.11 

Table 4a 
Logistic regression models of choosing an electric airplane between Bergen and Stavanger when its fare differs from that of a conventional airplane; 
the interested (n = 720).   

Model w/ only 
demographic / socio- 
economic variables 

Model including 
(observable) 
transport behaviour 

Model w/ 
technology 
innovativeness 

Model w/ 
technology 
optimism 

Model w/ 
technology 
optimism and 
concern 

Model w/ 
technology 
optimism, concern, 
supportive 

Household income 
(gross annual, 1000 
NOK) 

0.0002 (0.0002)      

Income non-response − 0.17 (0.36)      
No. of flights Bergen- 

Stavanger in 2019  
0.004 (0.004)     

No. of flights abroad in 
2019  

− 0.04* (0.02)     

Age < 30 years − 0.08 (0.3) − 0.02 (0.31) − 0.19 (0.3) − 0.19 (0.3) − 0.19 (0.3) − 0.17 (0.31) 
Age > 50 years − 0.13 (0.23) − 0.04 (0.24) − 0.07 (0.23) − 0.07 (0.23) − 0.09 (0.23) 0.03 (0.24) 
Female gender − 0.07 (0.21) − 0.08 (0.22)     
University degree (or 

equivalent) 
0.29 (0.24) 0.3 (0.25)     

Full-time job − 0.62* (0.24) − 0.59* (0.24) − 0.59* (0.24) − 0.61* (0.24) − 0.63** (0.24) − 0.6* (0.25) 
Access to electric car  0.35◦ (0.21) 0.37 (0.24) 0.38 (0.24) 0.36 (0.24) 0.5* (0.25) 
Last flight Bergen- 

Stavanger was a 
business trip  

0.43. (0.25) 0.17 (0.26) 0.15 (0.26) 0.15 (0.26) 0.12 (0.27) 

Last flight Bergen- 
Stavanger was a 
leisure trip  

0.2 (0.26) 0.06 (0.27) 0.1 (0.27) 0.13 (0.27) 0.2 (0.29) 

Has applied Widerøe in 
flight Bergen- 
Stavanger after 1 
Jan. 2019  

0.01 (0.28)     

Technology- 
innovativeness   

0.21 (0.14)    

Technology-optimism    0.34* (0.15) 0.33* (0.15) 0.03 (0.16) 
Concerned     − 0.19 (0.15) − 0.01 (0.16) 
Supportive      1.12*** (0.19) 
Price − 0.003*** (0.0004) − 0.003*** 

(0.0004) 
− 0.003*** 
(0.0004) 

− 0.003*** 
(0.0004) 

− 0.003*** 
(0.0004) 

− 0.004*** 
(0.0004) 

Intercept 3.54*** (0.62) 3.4*** (0.61) 3.64*** (0.56) 3.63*** (0.56) 3.63*** (0.56) 3.55*** (0.58) 
Median WTP 1005 997 1005 1004 1004 995 
Mean WTP 1016 1008 1015 1015 1014 1002 
Log-likelihood − 314.9 − 310.3 − 314.3 − 312.8 − 312 − 292.2 
Bayesian information 

criterion (BIC) 
689 706.1 687.8 684.8 689.8 656.8 

Likelihood ratio statistic 115.1 124.3 116.2 119.2 120.8 160.4 
Adj. McFadden pseudo- 

R square 
0.1304 0.132 0.1319 0.1359 0.1353 0.1858 

No. of obs. 720 720 720 720 720 720 

Note: The models were estimated in R package DCchoice, sbchoice command with (linear-)logistic distribution (Aizaki et al., 2014, 2022); coefficients 
standard errors in parentheses; level of significance, p-values: ***<0.001, **<0.01, *<0.05, ◦<0.1. 

11 Model results for the altered choices, after being shown the illustration and being informed about the increased travel time, are presented in the 
Supplementary Material. 
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6. Discussion 

6.1. A first stated-preference survey of potential passengers 

In this paper we have analysed the stated preferences towards flying with a future electric battery-powered airplane. Our survey 
was applied to one thousand individuals who had been travelling between Bergen and Stavanger during the last 2.5 years. We included 
2019, the last pre-pandemic year, to ensure that the recruiting of respondents was not deranged by transport suspensions due to 
COVID-19 regulations. Our sample is representative of a sub-population with relatively high levels of travel between these two urban 
areas. The sample represents those who are most likely to face actual choices involving electric airplanes in the near future. 

We have applied a relatively simple stated-preference methodology, leaning on presented premises for theoretically valid survey- 
based economic valuation (Carson & Groves, 2007). Even if the method as such is valid, the extent to which an implementation in a 
survey is valid will depend on various circumstances. It is important that the respondents find the scenario credible. In our case, about 
half the sample agreed to statements about electric airplane options between Bergen and Stavanger being available in 2025 and all 
other Norwegian airports in 2035, while ca. 20% disagreed. >70% of the respondents ticked a “yes” answer to the question about 
whether electric airplanes would represent a transport option. It is indicated that the market of travellers is split with respect to new 
electric airplane options (corroborating hypothesis H1). 

Table 4b 
Logistic regression models of choosing an electric airplane between Bergen and Stavanger when its fare differs from that of a conventional airplane; 
the reluctant (n = 280).   

Model w/ only 
demographic / socio- 
economic variables 

Model including 
(observable) 
transport behaviour 

Model w/ 
technology 
innovativeness 

Model w/ 
technology 
optimism 

Model w/ 
technology 
optimism and 
concern 

Model w/ 
technology 
optimism, concern, 
supportive 

Household income 
(gross annual, 1000 
NOK) 

0.0002 (0.0003)      

Income non-response − 0.53 (0.47)      
No. of flights Bergen- 

Stavanger in 2019  
0.02 (0.03)     

No. of flights abroad in 
2019  

− 0.02 (0.02)     

Age < 30 years 0.93* (0.46) 0.96* (0.46) 0.93* (0.45) 0.94* (0.45) 0.92 (0.48) 0.84◦ (0.48) 
Age > 50 years − 0.73* (0.31) − 0.72* (0.31) − 0.8** (0.31) − 0.77* (0.31) − 0.91* (0.33) − 0.87* (0.34) 
Female gender 0.47 (0.29) 0.02 (0.32)     
University degree (or 

equivalent) 
0.21 (0.29) 0.17 (0.28)     

Full-time job − 0.05 (0.33) 0.03 (0.35) − 0.01 (0.32) − 0.02 (0.32) − 0.11 (0.34) − 0.05 (0.35) 
Access to electric car  0.17 (0.28)     
Last flight Bergen- 

Stavanger was a 
business trip  

0.03 (0.35) 0.06 (0.34) − 0.02 (0.34) 0.33 (0.37) 0.48 (0.38) 

Last flight Bergen- 
Stavanger was a 
leisure trip  

− 0.2 (0.4) − 0.11 (0.39) − 0.11 (0.39) 0.29 (0.43) 0.28 (0.44) 

Has applied Widerøe in 
flight Bergen- 
Stavanger after 1 
Jan. 2019  

− 0.69 (0.46) − 0.72◦ (0.41) − 0.68◦ (0.41) − 0.62 (0.45) − 0.53 (0.45) 

Technology- 
innovativeness   

− 0.1 (0.19)    

Technology-optimism    0.36◦ (0.19) 0.29 (0.22) 0.02 (0.24) 
Concerned     − 1.18** (0.21) − 1.02*** (0.22) 
Supportive      0.74** (0.25) 
Price − 0.001** (0.0004) − 0.001** (0.0004) − 0.001** 

(0.0004) 
− 0.001** 
(0.0004) 

− 0.002* (0.0005) − 0.002** (0.0005) 

Intercept − 0.25 (0.54) − 0.12 (0.5) 0.21 (0.41) 0.35 (0.42) 1.01 (0.47) 1.11* (0.48) 
Median WTP − 136 − 187 − 197 − 174 − 151 − 188 
Mean WTP 447 468 479 461 384 374 
Log-likelihood − 158.8 − 159.5 − 161 − 159.4 − 140.1 − 135.5 
Bayesian information 

criterion (BIC) 
368.3 392.3 372.7 369.4 336.5 332.9 

Likelihood ratio statistic 32.5 31.1 28.2 31.4 69.9 79.2 
Adj. McFadden pseudo- 

R square 
0.0415 0.0145 0.029 0.0383 0.1427 0.1634 

No. of obs. 280 280 280 280 280 280 

Note: The models were estimated in R package DCchoice, sbchoice command with (linear-)logistic distribution (Aizaki et al., 2014, 2022); coefficients 
standard errors in parentheses; level of significance, p-values: ***<0.001, **<0.01, *<0.05, ◦<0.1. 
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6.2. Theoretically valid responses from a divided air-travel segment 

A clear indication of theoretical validity of our results was the significantly negative coefficient of the price coefficient (Hanemann 
& Kanninen, 1999), in the parametric model of electric airplane choice (Tables 4a and 4b). This implies a downward sloping WTP / 
demand curve (supporting hypothesis H2). When comes to the willingness to pay an addendum or markup for a flight with an electric 
airplane relative to a conventional airplane, we estimate an average that is close to zero. What drives this result is that the sample is 
split between “electric airplane interested” (n = 720) and “electric airplane reluctant” (n = 280); and the latter group would request a 
discount to accept an electric airplane instead of a conventional one.12 Overall, in our sample, the required discount and the price 
premium cancel out. However, even if our sample is drawn from a sub-population of those traveling between Bergen and Stavanger, 
any discrepancy (or non-representativeness) between our sample and the sub-population might tilt the overall average in the sub- 
population. 

Like Han et al. (2019a), we also found a tendency of the youngest segment being more positive towards electric airplanes. Uni
versity degree also tended to co-variate with electric airplane choice, but we found no gender difference. Regarding WTP, the youngest 
were not more willing to pay extra for electric airplane options (not supporting hypothesis H4); the youngest were only relatively more 
eager to accept it for a discount, if hesitant at the outset (n = 280). Among those who would consider flying electric (n = 720), there is a 
negative relationship between electric airplane choice for a price premium and working full-time. We find two inter-related expla
nations; that commuting by air is relatively high on the Bergen-Stavanger segment, thus part of those employed are commuting by air 
and they have presumably perceived the survey as consequential, such that their “Yes” would be a vote for more expensive commuting 
by electric airplanes. The high share of commuting by air between Bergen and Stavanger is partly driven by the petroleum industry- 
related employment; this sector has had the highest share of commuting by air on the Bergen-Stavanger segment (Denstadli et al., 
2014). 

In a similar vein as Han et al. (2019b), we also found a relationship between reluctance towards electric airplanes and safety/range 
concerns (see also Sierzchula et al., 2014; Han et al., 2019b; Featherman et al., 2021; Korkmaz et al., 2022). A construct measured by 
statements about concern for safety and range was negatively associated with the electric airplane choice for a discount (n = 280). This 
result might to some extent reflect that safety is a fundamental issue and a challenge for electric airplane introduction (Courtin & 
Hansman, 2018; Sripad et al., 2021). Some of the reluctant travellers are susceptible to discounts, but a minority will supposedly 
remain reluctant even when discounts are huge. The relationship between discounted ticket price and choice of electric airplane was 
theoretically correct, in the sub-sample of reluctant travellers, but the curve was not steep. Thus, the divide of the market of transport 
users between Bergen and Stavanger seems to be driven primarily by safety (and range) concerns (H1). 

6.3. Technology readiness in preferences for a new transport service 

We have argued that the choice between services based on different technologies might involve other considerations than the 
choice between durables (Han et al., 2019b; Korkmaz et al., 2022). However, we did find positive association between Technology 
innovativeness and considering flying electric; thus, there is most probably an element of adaption and readiness that also applies to a 
technologically new public transport service (Venkatesh et al., 2012; Parasuraman & Colby, 2015). The relationship was however 
somewhat stronger between Technology optimism and considering flying electric, and only Technology optimism, not innovativeness, 
showed an association with the choice of the electric airplane option for a price difference (only partly corroborating hypothesis H3). 
As indicated, that might well be due to the nature of the service that we have evaluated, that Technology optimism is more encom
passing than Technology innovativeness (Parasuraman & Colby, 2015). 

We find that WTP estimates from stated-preference methodology provides an important addendum to attitudinal estimates. The 
hypothetical choice of an electric airplane option (vs. conventional) for a price differential is a type of behavioural intention that is 
expected to yield improved prediction of future choices compared to attitudinal measures (Ajzen & Fishbein, 1977; Carson & Groves, 
2007). Our results have indicated that associations between individual characteristics and less specified attitudes/preferences towards 
electric airplanes (“consider” using it, in Table 3), might fade away when introducing payment (Tables 4a and 4b). 

7. Conclusions 

In addition to measuring the attitudes on important aspects of air travel with electric planes, such as safety concerns, our study is 
the first that we know of that has provided estimates of economic preferences of those who would constitute the potential users of the 
first generation of small battery-powered short-haul airplanes in commercial passenger transport. A clear majority (72%) of the re
spondents would consider electric airplanes as a transport option when this becomes available. Being young and/or highly educated 
correlates with a higher likelihood of considering electric airplanes as an option for transport. Among the respondents that would 

12 In our case however, there is hardly any indication of hypothetical overstatement (Harrison & Rutstrom, 2008), as the estimated WTP≈0. 
Regarding the modelling, one could alternatively estimate a common model for the positive (n=720) and the reluctant (n=280) towards electric 
airplanes (Nahuelhual-Muñoz et al., 2004); but we find that separate models might be relevant when there is a difference in what drives demand for 
a discount versus what drives willingness to pay a price premium. Another technicality is that the latent variable model could have been estimated 
simultaneously with the hypothetical choice model; but the statistical impact of applying a sequential approach might be limited (Bahamonde-Birke 
& Ortúzar, 2014); and we find no reason to suspect that a different estimation would alter our main results. 
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consider electric airplanes for transport when this becomes available, there is on average a willingness to pay a premium for traveling 
by electric plane over conventional plane, but the WTP drops sharply at higher premium levels. Among the respondents who did not 
consider electric airplanes as a transport option, there would on average be a need for large discounts to make them willing to accept to 
travel by electric airplanes over conventional airplanes. 

In sum, our results do not show any extensive willingness to pay a price premium. However, the possibility for self-selection be
tween electric and conventional alternatives can lead to higher consumer surpluses, and possibilities for achieving a price premium 
from some passenger segments. Suppliers of new electric aviation options might draw on that potential segment of eager consumers, 
but supposedly with limited scope for payback in the short to medium term. New battery-driven airplane technology will supposedly 
not be cheaper than the existing kerosene-based in the medium term. These findings have implications for policy makers if they want to 
influence on the rate of transition from kerosene-based to electric aviation. Regulations, like carbon taxes on fuel/kerosene or carbon 
taxes paid by passengers can contribute to advancing the technological shift (Fukui & Miyoshi, 2017); and regulatory policy might also 
be applied in supporting the development of electric airplane alternatives (Epstein & O’Flarity, 2019; Larsson et al., 2019; Ydersbond 
et al., 2020). In our sample there was considerable agreement to statements about public support in advancing electric airplane 
technology, also using subsidies (that have been applied for electric cars and ferries in Norway), but such support will eventually 
compete with other schemes for government funding. Besides taxes, regulations and direct monetary support, the appropriate gov
ernment agencies can also strive to communicate the safety and reliability of the first electric passenger planes certified for commercial 
use. Though a minority, there was a non-negligible share of the respondents that stated that they were worried or somewhat worried 
about range issues and other safety issues with electric planes. This worry correlates negatively with the willingness to choose electric 
flight as a travel option and the willingness to pay a premium. Hence, documenting safety through extensive testing and certification 
procedures, and providing a truthful and convincing message about safety will be important for policy makers wanting to support the 
transition to electric aviation. 

Our study has probed of peoples’ considerations of electric airplane options, but our study has its limitations and there is still plenty 
of room for more research within this field. Replications of our approach in a different setting could provide more detailed insight into 
the potential markets. Results could differ in other geographical and socioeconomic contexts, as our sample consisting of travellers 
between the Bergen and Stavanger area is characterized by for example, relatively high levels of income, education, and electric 
vehicle ownership. Doing variations of this study with different methods could also provide important insights. As we discuss in 
Section 6, we have applied a relatively simple stated-preference methodology, which has its limitations compared to more sophisti
cated and data-intensive (and therefore costly) methods. Possible future improvements to this line of research could involve a type of 
discrete-choice experiment where more attributes are varied between airplane alternatives, like airplane size and flight travel time 
(Martín et al., 2008; Hess, 2010; Collins et al., 2012). Such choice sets will supposedly become more salient for respondents as we reach 
the stage of introducing the first generation of electric airplanes, which will improve the reliability of the data and the predictive 
qualities of the results. It will also be interesting to compare the findings from such later studies with the early-stage findings we 
present in this article, as it will feed our understanding of the developments of attitudes to emerging technologies in the years before 
introduction to the market. 
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