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ABSTRACT
Transports are among the major sources of atmospheric pollution, causing climate change and public 
health damage. Public transportation is a well-known, recognized solution to greatly decrease transport 
emissions, especially when making use of zero emissions buses in the fleet, such as buses driven by 
batteries or by hydrogen. However, cost imposes a large barrier on zero emissions buses. The transition 
to the use of such buses is expensive, and it must be driven by several stakeholders, thus motivating 
service providers to make efforts towards zero emissions buses implementation strategies. In this study, 
citizens from a Russian district capital city were questioned on their potential role as contributors to the 
zero emissions buses transition, by studying their willingness and attitudes to pay a premium for the bus 
fares, in order to supplement the public transport agencies revenues. It was found that environmental 
concern and air pollution concern can be critical factors driving consumers into paying premium, but 
not noise pollution. Based on this study, there are several recommendations proposed for practitioners, 
as well as several future research avenues. In this article we seek to investigate how the consumers’ 
attitudes and concerns over the environment and city pollution could influence their willingness to play 
a role as supporters of the introduction of zero emissions buses in the public transportation fleet, since 
understanding the consumer attitudes is essential to perform and run an efficient public system.
Keywords: Air Pollution, Public Marketing, Transportation Policy, Willingness to Pay, Zero Emissions 
Buses.

1 INTRODUCTION
Climate change and public health are two global issues that arise from the use of fossil fuels in 
transports and need to be addressed urgently [1]–[3]. Public transport is generally regarded as a 
sustainable mode of transportation, as emissions per passenger are lower than those of automo-
biles, although, conventional diesel buses contribute to air and noise pollution, especially in high 
density areas [4]–[6]. However, promising alternatives to the conventional fossil-fueled engines 
are making their way into buses used in public transportation – the most promising of which are 
the battery-electric and the hydrogen fuel-cells powered engines, more energy- efficient and far 
less pollutant than the conventional diesel engines [2], [3], [7]. Buses using either of these two 
fuel technologies will be referred hereafter to zero emission buses (ZEBs), as neither type gen-
erates any pollutant emission. ZEBs also have specific advantages over trolley buses and trams, 
such as the flexibility of use of road infrastructure without the need for powerlines or rails. This 
means that large urban areas will not need heavy modifications, powerlines will not be affected 
by extreme weather conditions, and route planning flexibility is kept [4], [5].

Despite rapid growth in the number of running ZEBs, global adoption remains marginal 
when compared to conventional buses. Although cities such as Hamburg (Germany), London 

1 ORCID: http://orcid.org/0000-0001-8463-7962
2 ORCID: http://orcid.org/0000-0003-4676-9926
3 ORCID: http://orcid.org/0000-0001-8791-665X



254 G. Pedrosa, et al., Int. J. of Energy Prod. & Mgmt., Vol. 3, No. 4 (2018) 

(United Kingdom), Paris (France) and Barcelona (Spain) are already phasing out conventional 
fuel buses, these still represent most of the public transportation fleet worldwide [8]. In 2012, 
fully electric buses represented 6% of the new global bus purchases, and were predicted to 
reach 15% by 2020. The transition to their large scale use in public transportation is still in the 
early stages due mainly to limited driving range and acquisition costs. These vehicles are more 
expensive to procure than conventional buses: an electric bus will cost in the range of 
€350,000–500,000, whereas a diesel bus will cost €200,000–250,000 – cost remains a major 
adoption barrier [3], [9], [10]. Additionally, either electric or hydrogen recharging stations 
need to be installed, and these drive up the cost of ZEB operations as they are more expensive 
than conventional diesel stations [8]. As the price barrier is typically regarded as an exogenous 
barrier that is beyond the reach of the actors in the public transportation sector, authorities and 
operators postpone investments until conditions to upgrade are present. This is especially rel-
evant as public transport companies have limited budgets: to renew or modify the vehicle fleet 
is a large investment and the decision is dependent on public funds distribution [8], [11]–[14]. 
Furthermore, central government funding can be dispersed nation-wide, leading to medium 
and small-size cities to be under-funded. This situation is complicated further by the recent 
introduction of marketing in the public sector, which has been one of the most overlooked and 
misunderstood fields in this area [15]. Tax and other fiscal instruments for stimulating such 
vehicles have not been sufficiently developed and could be improved [16]–[19]. At the same 
time the improvement of the tax system and other fiscal instruments to stimulate the extensive 
use of vehicles using battery-electric and hydrogen fuel-cells power units is required.

However, despite being especially relevant that sales are an important source of revenue, 
sometimes making up to 50% of the total revenue, research on the consumers’ side of ZEBs is 
insufficient. Mahmoud et al. [10] provided a literature review on ZEBs on the domains of tech-
nology, environment, economy and energy, but omit to consider the user side of the equation. 
Mohamed et al. [12] noted that research about electric bus adoption is well advanced in tech-
nological, environmental, operational and life-cost domains, but insufficient in the stakeholders’ 
attitudes towards adoption. Still, these authors omit to name users as potential contributors in 
the pursue of ZEB adoption. This situation occurs in other studies, such as the one by Bakker 
and Konings [8], who suggested several alternatives for public transportation companies to 
overcome the difficulties and barriers to ZEBs adoption, such as inviting  additional actors to 
invest or subcontracting providers, but, they also omit to suggest the users’ role.

Although there are studies in the literature addressing the public’s willingness to pay 
(WTP) for environmental-friendly buses [4], [20], [21], these do not consider the role of the 
respondents’ environmental or pollution concerns in the WTP. Similar studies have analyzed 
the peoples’ willingness to pay for improvements in road traffic to prevent health risks derived 
from air and noise pollution, but, exclusively in the form of annual taxes [22], [23].

In this article we seek to investigate how the consumers’ attitudes and concerns over the 
environment and city pollution could influence their willingness to play a role as supporters 
for the introduction of ZEBs in the public transportation fleet, since understanding the con-
sumer attitudes is essential to perform and run an efficient public system [15]. The following 
section presents a literature review with the hypothesis development. The third section intro-
duces the methods, describing the survey. The fourth and fifth sections present the results and 
final discussions, respectively. In the final section there are provided recommendations for 
public transport managers and policy makers and a list of promising future research venues.

2 LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
The societal marketing concept points that organizations should deliver superior value to 
customers in a way that maintains or improves consumers’ and society well-being [15]. 
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Public transports have advantages and contribute to society by providing a transportation 
option that uses fewer resources and is more environmental-friendly. This is especially true 
in the case of ZEBs [5]. In this case, increased use of ZEBs cannot only give direct value to 
the users, but also to the society, through benefits such as less air and noise pollution, less car 
traffic, less road accidents and fatalities, and better transportation services and options.

In the case of ZEBs, research gives out contradictory and varying results in the public 
willingness to pay a higher fee to enable their introduction to service, despite positive 
respondents’ attitudes towards environmental friendly technologies [24]. Next, the environ-
mental, air pollution and noise pollution concerns are presented as antecedents of WTP.

The individuals’ concern with the environment can influence their attitudes, hence their 
behaviour. Stern et al. [25] developed a model for the individuals’ environmental concern 
based on the belief of consequences for society, for the self and for the biosphere that in turn 
motivates a behavior. Environmental concern is defined as the degree to which individuals are 
aware of problems regarding the environment and support the effort to solve them or indicate 
willingness to contribute personally to a solution [26]. Individuals who have a high environ-
mental concern will be more inclined to purse a ‘green’ purchasing behavior [27]. Environment 
is regarded as an important key factor for the choice of public transportation [21], [28], [29]. 
Thus, the following hypotheses are developed:

H1: Environmental concern has a positive relationship with attitude towards ZEBs.
H2: Environmental concern has a positive relationship with WTP for ZEBs.
Albeit emission improvements were enforced by successive Euro emission standards, road 

transit generates several air pollutants (including sulphur dioxide, nitrogen dioxide, fine par-
ticulate matter, carbon monoxide and carbon dioxide) which have negative impacts on the 
population leading to health problems and premature deaths [5, 30]. Another growing envi-
ronmental problem is the transport noise, which affects especially urban residents [31], [32]. 
Several studies show that traffic noises cause non-auditory stress effects and affect the psy-
chological system, leading to high blood pressure, sleep disturbance, annoyance and other 
disturbances [33]. A study specifically on road traffic noise effects found similar symptoms, 
including tiredness, headaches and nervous stomach [31], [33].

Air and noise pollution are important outcomes of road traffic that have significant effects 
on physical and mental factors of functional health and wellbeing [34]. The consumers’ inten-
tions can be measured by the amount of money they are willing to pay for project or 
modification of a product that would provide a better environmental performance such as 
lowering city air and noise [4]. In this study, it is hypothesized that people who are more 
concerned about air and noise pollution will be more supportive of projects to reduce road 
traffic noise, hence, having a more positive attitude and more willing to pay extra to support 
the use of ZEBs. Hence the following hypotheses are generated:

H3: Air pollution concern has a positive relationship with attitude towards ZEBs.
H4: Air pollution concern has a positive relationship with WTP for ZEBs.
H5: Noise pollution concern has a positive relationship with attitude towards ZEBs.
H6: Noise pollution concern has a positive relationship with WTP for ZEBs.

3 METHOD

3.1 Sample

Data was collected in the city of Ekaterinburg (Russian Federation) through an online ques-
tionnaire. The city of Ekaterinburg is one of the major industrial center of Russia, with a 
population of about 1.5 million people (54% women, 46% men), with over 60% of the 
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population being between 16 and 59 years old. The city is compact, occupying an area of 
about 1.14 thousand km2, with a population density of 1293 people/km2. In 2002 the annual 
passenger quantity of municipal transport was 647.1 million people. However, this number 
has declined slightly through the years, due to factors such as an aging public vehicles fleet 
and an increase in the use of private cars. In 2009 the annual passenger value was of 412 
million people (almost 40% less than in 2002).

In Ekaterinburg several types of public transport are represented: buses, fixed-route taxis, 
trolleybuses and trams. The bus system in Ekaterinburg is the most used public transportation 
mode with an annual passenger value of about 95 million passengers. There are 60 bus routes, 
and up to 100 buses operation simultaneously in peak hours. There are currently 250 trolley-
buses serving 19 routes and carried 34.1 million people in 2013. There are 459-tram wagon 
operating in 30 routes, which carried 93.7 million people in 2014. The fixed-route taxi is 
operated by several carriers on 60 routes.

Transportation of passengers is carried out by municipal transport, as well as by commer-
cial transport, the total number of organizations carrying out passenger transportation is 
about 50, and more than half of the passengers are transported by municipal transport. Private 
organizations carry out transportation by bus and fixed-route taxis. According to the head of 
the committee on transport in 2016, municipal transport enterprises got total revenues 
amounting to 3.8 billion rubles (51 million euros), and expenses 5.3 billion rubles (71 million 
euros). Losses (1.5 billion rubles–20 million euros) were covered by the city budget.

3.2 Data collection tool

The online tool available at www.typeform.com was employed to host the questionnaire, which 
is compatible with PC, smartphones and tablet systems. The questionnaire was divided into 
three sections. First, respondents were presented a short introduction about the study and ques-
tioned about the usage frequency of public transportations, the cost of a typical bus ticket, their 
level of environmental, air and noise concerns. Environmental concern was measured using 
two items, based on the study from Refs. [35], [36] on the environmental concerns and atti-
tudes: ‘To what extent are you concerned about the situation of the environment in general?’ 
and ‘To what extent do you consider yourself in favor of the defense of the environment?’. 
Respondents answered in a five-point Likert scale ranging from 1 (not at all), to 5 (very much). 
Although more complete scales were available in research [26], in a similar study [35] it was 
argued that this simpler scale had the advantage of not conflating concern with worldviews, 
behavioral intentions or attitudes. Pollution concern was measured by two items based on [22], 
one for air and one for noise: ‘Please rate your level of concern with the effects of air/noise 
pollution from road traffic effect on your health’ in a five-point Likert scale ranging from 1 (not 
at all concerned), to 5 (very concerned). Following the method, respondents were informed 
about the health risks for both air and noise pollution before measuring their level of concern.

The second section started describing ZEBs’ technical characteristics and advantages, fol-
lowed by asking respondents about their attitude towards ZEBs. WTP was measured by 
asking the willingness of the respondents to pay a higher fee to enable ZEBs to take place in 
the urban transport system [29]. The final section was about demographic variables, includ-
ing gender, age, occupation and income.

4 RESULTS
The questionnaire was distributed by email in March-May of 2018 in the city of  Ekaterinburg. 
258 responses were collected, thus bringing the completion rate to almost 44%. Of the 
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sample, 70% are female, 55% do not own a car, and live in Ekaterinburg. The majority of 
respondents (n = 49,6%) were frequent users of public transport, using it daily or a few times 
a week. Table 1 displays several descriptive profiles of the respondents.

The level of satisfaction with the quality of transport is generally positive (mean = 3.56) 
but when questioned about public transportation improvement suggestions, 90% (n = 77) of 
the respondents gave suggestions. The most pointed suggestions were: to increase the num-
ber of buses; to increase the availability and accuracy of schedules and timetables information; 
to improving culture, behaviour and professionalism of drivers; to implement a mobile pay-
ing mode; to allocate more bus lanes in the city; to improve cabin comfort (air conditioning, 
handrails, seats); to install lower steps; to not overload buses. The upgrade of buses to more 
modern buses was also mentioned, and a higher number of buses and routes, especially at 
peak hours. Four respondents suggested improvements towards a better environmental per-
formance, and only seven respondents suggested decreasing the transport usage cost, which 
indicates that the bus fare price is not perceived as high.

As Table 2 shows, there were noted positive levels of environment concern (mean = 3.93) 
and also concerns about the impact of air and noise pollution on health (mean = 4.01 and 
mean = 3.59, respectively). The sample is generally positive about ZEBs (mean = 4.5).

The average bus fare cost pointed by respondents was €0.42. The most common value for 
a bus fare (mode) pointed by 168 participants (67%) was €0.37. The bus fare system in 
 Ekaterinburg is not dependent on the bus trip duration.

When questioned about their WTP to support the ZEBs, 45 respondents (17.4%) answered 
a zero value. Considering only the respondents that pointed a value for WTP, the WTP aver-
age was of €0.29 (over 78% of the regular bus fare price). The most common pointed values 
were €0.07 by 45 participants (over 19% of the regular bus fare price) and €0.40 by 39 
 participants (over 100% of the regular bus fare price).

Measure Items Percentage

Gender Female 70%

Male 30%

Age 18–25 63%

26–30 5%

31–40 9%

41–50 14%

51 or older 9%

Professional situation Student 63%

Working 36%

Unemployed 1%

Bus use Less than a few times a month 27%

Several times a month 16%

A few times a week 14%

Daily / Almost daily 43%

Table 1: Profiles of respondents.
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5 HYPOTHESIS TESTING
All hypotheses entailed a relationship between two variables. In order to test the hypotheses, 
a correlation statistical test was selected. First, variables were tested for normality using the 
Shapiro-Wilk test: significance on all variables was of 0.000, so the null hypothesis is rejected, 
meaning that there were no normal distributions. Hence, the Spearman test was selected to 
measure the degree of association between variables, as it does not carry assumptions about 
the distribution of the data. This coefficient (rho) varies from -1 to +1, depending on whether 
the association is negative or positive, respectively.

The environmental concern was found to be positively associated with air pollution con-
cern (rho = 0.526; p = 0.000), with noise pollution concern (rho = 0.396; p = 0.000), and with 
WTP (rho = 0.241; p = 0.025). Air pollution concern was positively associated with noise 
pollution concern (rho = 0.490; p = 0.000), with ZEB attitude (rho = 0.291; p = 0.007) and 
with WTP (rho = 0.268; p = 0.013). The remaining associations were not considered statisti-
cally significant. Table 3 displays the results from the correlation analysis.

The hypothesis analysis results are summarized in Table 4. Environmental concern was 
found to be significantly associated with attitude towards ZEBs, confirming H1, but not with 
WTP towards ZEBs, rejecting H2. Air pollution concern was found to be significantly asso-
ciated with both attitude towards ZEBs and WTP for ZEBs, thus confirming H3 and H4. 
Noise pollution concern was not found to be associated with neither attitude towards ZEBs 
nor WTP for ZEBs; hence, both H5 and H6 are rejected.

Table 2: Univariate Descriptive Mean and standard deviation.

Variable Mean SD

Environmental concern 3.93 0.930

Air pollution concern 4.01 0.888

Noise pollution concern 3.59 1.045

ZEB attitude 4.50 0.778

Variable
Environmental 
concern

Air pollution 
concern

Noise 
pollution 
concern

ZEB 
attitude WTP

Environmental 
concern

1

Air pollution 
concern

0.526** 1

Noise pollution 
concern

0.396** 0.490** 1

ZEB attitude 0.135 0.291** 0.208 1

WTP 0.241* 0.268* 0.196 0.108 1

Table 3: Spearman Correlation Coefficients.

**Correlation is signification at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).
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6 CONCLUSION
Buses move about half of all transit passengers in Europe, playing a major role in competing 
with passenger cars in terms of efficiency, emissions and safety [1]. ZEBs offer different 
operations characteristics when compared to traditional diesel buses, and even if other trans-
portation modes have specific advantages (like rail), the bus is likely to continue to play a 
major role in servicing public transport needs [5]. ZEBs are a promising solution to improve 
urban and sub-urban life quality but the transition to ZEBs is expensive, and it must be driven 
by several stakeholders, thus motivating service providers to make efforts into the ZEB 
implementation strategies [12].

The objective of this study was to investigate how the consumers’ concerns over the envi-
ronment and pollution could influence the attitude and willingness to pay for the introduction 
of ZEBs. A final discussion along with recommendations for practice is presented, followed 
by the study’s limitations and future research avenues.

6.1 Discussion

As per other studies, people are generally positive about new environmental-friendly trans-
portations [29]. The environmental concern was not found to be related with the ZEB 
attitudes, but it did with WTP. Other researchers have reached the same conclusion, albeit 
stating a weak relation between environmental concern and behavior [36], [37]. Other studies 
have not found environmental concern to be a factor in the willingness to pay more for eco-
friendly buses [29]. Hence, in the case of ZEB introduction supported by increased price of 
bus fare, the consumers’ environmental concern has a questionable relevancy. More research 
into the actual link between environmental concern and WTP is deemed necessary.

On the other hand, the air pollution concern was found to be associated with both ZEB 
attitude and WTP. This is one of the key conclusions in this study, as it shows that concern for 
the air quality is relevant to the attitude and behavioral intentions towards ZEBs. This conclu-
sion is in line with WTP for decrease in air pollution [4], [22], [23]. However, contrary to 

Table 4: Summary of results.

Hypothesis Description Result

H1
Environmental concern has a positive relationship with 
attitude towards ZEBs.

Not accepted

H2
Environmental concern has a positive relationship with 
WTP for ZEBs.

Accepted

H3
Air pollution concern has a positive relationship with 
attitude towards ZEBs.

Accepted

H4
Air pollution concern has a positive relationship with 
WTP for ZEBS.

Accepted

H5
Noise pollution concern has a positive relationship 
with attitude towards ZEBs.

Not accepted

H6
Noise pollution concern has a positive relationship 
with WTP for ZEBS.

Not accepted
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these studies, noise pollution was not found to be associated with WTP. One possible expla-
nation is that the buses are not seen as one of the major noise sources, as would be neighbors, 
traffic or industrial activities. More research on understanding the noise pollution landscape 
and the people’s rating of noise sources and sensitivity is here advised.

WTP intentions for ZEBs are different among regions and countries [29]. In this study, it 
was found that a majority of respondents would be willing to pay for the implementation of 
ZEBs. The average WTP value was of €0.29, which corresponds to roughly 78% of the most 
common bus fare price. An increase in bus fare price of this size would appear to be relevant; 
however, one must consider the absolute value added, as the fares are low priced. Heo and 
Yoo [20] estimated the total monetary gain from the average WTP by multiplying it by the 
number of users. Considering an annual transportation of 95 million passengers for the bus 
system alone, and an average €0.29 value for the extra fare, this would create an extra revenue 
of 27.6 million euros. Even a temporary increase in bus fares, for example for a few months 
would provide sufficient revenue to support the purchase and use of a small number of ZEBs, 
which cost from 350,000 to 500,000 euros [10]. Some extra revenue could also be used to 
cover losses and anticipate the public transportation system reform.

6.2 Recommendations for practice

Public marketing tools need to be sourced by public administration, such as public transpor-
tation companies [15], [38]. Although both noise and air pollution pose grave consequences 
for human health [39] and WTP is seen as an indicator of commitment towards new and clean 
technology [29], public transportation agencies need to focus their marketing efforts in what 
consumers most value, in order to achieve common benefits.

According to the study’s results, the environmental attitudes of the consumers are not cor-
related with positive attitudes towards ZEBs. Hence, it is not advisable to use an 
environmental-base marketing plan, neither of noise pollution, which was not correlated with 
ZEBs attitudes neither with WTP. On the other hand, air pollution concern is correlated with 
the output variables. It is recommended that campaign plans are defined aiming to inform and 
educate the consumer about the air quality benefits of ZEBs, thus paving a way into the WTP 
acceptance and participation. However, care must be taken when selecting the appropriate 
way to communicate, as an emphasis on the costs of competition (i.e. breathing problems) 
may be less well-received than an emphasis on clear air positive benefits (i.e. less stress, more 
attention, better sleep) [15]. In this study it is evident that citizens are concerned about their 
health, so it is here recommended that this is communicated accordingly, associating it with 
healthcare facilities and publish posters in clinics, businesses and schools to bring about 
awareness on air quality. By bringing emphasis on the health risks caused by pollution, public 
transport agencies can prompt consumers to adopt behaviors to reduce the use of personal cars 
[40]. Climate events could also be leveraged as triggers: heavy smog or prolonged weather 
effects can increase the environmental concern on people and trigger pro- environmental 
behavior, due to a phenomenon of eco-anxiety. It is recommended taking advantage of these 
events as well as regular data from city atmosphere to develop the  marketing strategy.

Additionally, service providers should consider consumers’ reception if mixed-fleet solu-
tions are used. Although mixed-fuel fleets are a good solution as this allows routes and 
infrastructure to be distributed in the most optimized way [41], consumers who are not 
directly served by the ZEBs can feel at disadvantage for paying a more expensive bus fare to 
serve other parts of the city. This would be visible especially among populations who live in 
farther urban areas who would be likely served by diesel buses.
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Competitors of public agencies are organizations that offer similar products or services to 
the customers, at similar prices, and identifying them is a crucial step for public agencies. For 
the public transportation sector, competitors are private cars, but also automotive dealerships, 
car rental services and private transport companies. All of these are private profit-oriented 
businesses, bringing out the need for the public transportation companies to battle against 
their marketing and customer-oriented actions. One of the best moments to influence a public 
behavior is when they are about to choose between competing behaviors – the point of deci-
sion making [15]. Rather than promoting ZEBs in buses, bus stops and in city centers, the use 
of ‘just in time’ messages when consumers are deciding to take the car could be more effec-
tive. Some examples could be wall-mounted key hangers for home, advertisements in parking 
lots, garages and in high-traffic areas.

In a final note, practitioners should seek to lower barriers to change to use public transpor-
tation. Identifying barriers to change is a crucial step in adapting behavior. It is recommended 
for public transport managers to understand which barriers exist for non-users: as it was 
noted in the results, almost all of the respondents gave suggestions to improve the service, 
some corresponding to a basic level of service quality (e.g. buses on schedule, more buses on 
peak hours). Further insights could be obtained by surveying the population: for example, 
would people living in a specific suburb have less compatible schedules? Do senior citizens 
have trouble understanding the maps with the routes? Maybe the buses are too filled at peak 
time when arriving near the financial district, and workers must wait at the bus stop for the 
next buses – more trips at certain times or larger buses could lower the barrier for this seg-
ment? Moreover, ZEBs have relative advantages over conventional fuel buses: one particular 
advantage is the possibility of having indoor bus stops, as ZEBs have no emissions [42]. This 
would allow passengers to wait protected from the weather elements, and could be a strong 
selling point for regions with adverse winter or summer conditions.

6.3 Limitations and future research venues

As any study, there are some limitations. One limitation of this study is the young age of the 
sample, as 75% of the respondents are under 35 years old. This study also employed an online 
survey to measure profile traits, which can lead to inaccuracy as participants answer by inter-
preting their own emotions and feelings without any sort of help or control from the researcher. 
This study focused on a single city: in public bus service research there have been observed 
various levels of satisfaction and willingness to pay [24, 28]. Although the results of this 
study are applicable to Ekaterinburg and other cities close by, more regions and countries 
need to be studied to assure conclusions generalization.

In this study, a one item scale was selected to measure environmental concern, however a 
large number of more complete and extensive scales exist in the literature, such as the 15-item 
scale from [43]. A more accurate picture could be obtained considering environmental behav-
ior rather than environmental concern [26]. Although the link between the consumers’ 
environmental concern and their behavior is debatable [27], [44], further research could be 
made into the WTP for ZEBs considering environmental behavior [35].

It is also possible to measure in further detail the pollution variables. Future studies could 
tackle this limitation, taking examples from studies with a stronger focus on peoples’ distur-
bance sources specifically asking respondents about the air and noise pollution sources they 
face, such as road traffic, aircraft, and industries, and on which times and levels during the day 
they are exposed to [32], [33], [45]. Air and noise sensitivity and annoyance could also be 
incorporated in more detailed studies, as the medical and psycho-social symptoms such as 
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sleep disturbance and other questions about the respondents’ health [31], [46]. Fyhri and 
Klæboe [31] further note that commuting context can influence noise sensitivity: as 
 Ekaterinburg covers a large area and is densely populated, it is likely that most people do not 
commute outside the city, being full time within the city, thus more prone to a continuous 
noise exposure.

Another limitation is the generalization of WTP value. In a country with a low priced fare 
the relative WTP can be very high (100% or 200%). This situation was found in other studies: 
for example, using data from the AcceptH2 surveys, some researchers compare the WTP in 
percentage of cities from different countries [29]. This technique can be misleading, as there 
are many variables that can influence this value (e.g. salary or fare cost). A new research 
avenue would be to take into consideration these variables and compare the ration among 
countries. Future research could measure the ‘relative cost’ of the fare when compared to 
living costs (including the use of personal transportation). The WTP absolute and relative 
values could vary among countries and among regions, and these insights could be valuable 
for both research and practice.

Finally, the level of exposure to the technology is another variable worthy to be 
addressed as a predecessor of WTP. Consumers who see public demonstrations and are 
more informed about ZEBs (e.g. by newspapers) may be more likely to have a better atti-
tude and WTP intentions. Additionally, the public’s rival attitudes towards other also 
eco-friendly and less expensive to purchase modes of transportation (such as tram) could 
be addressed. It is common view that electric trams are more environmentally friendly 
than buses, especially due to the absence of batteries, low-friction locomotion system and 
simpler mechanics.
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