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Abstract

In recent years, the surge in the adoption of electric vehicles has played a vital role in
reducing fossil fuel consumption and greenhouse gas emissions. However, limited cross-
national research has been conducted on the determinants of electric vehicle adoption in
developing and developed countries. This study examines the factors influencing the inten-
tion to adopt electric vehicles in India (378 participants) and Spain (265 participants). This
study develops an integrated model that combines the unified theory of acceptance and
use of technology (UTAUT?2) and the value-belief-norm (VBN) model while accounting
for the impact of national culture. The model is tested using structural equation modeling.
The results indicate the integrated UTAUT2-VBN model is a valuable tool for explaining
the differences in adoption intention across cultures. Moreover, the national cultural system
plays a significant moderating role in most relationships within the model. This study offers
valuable insights into the factors influencing electric vehicle adoption in different cultural
contexts, which can inform policies and strategies to promote sustainable transportation.

Keywords Electric vehicles adoption intention - Environmental concern - Unified theory of
acceptance and use of technology - Value-belief-norm - National cultural system

< Elena Higueras-Castillo
ehigueras @ugr.es

Vedant Singh
er.vedu@gmail.com

Virender Singh
virendersinghO098 @ gmail.com

Francisco Liébana-Cabanillas

franlieb@ugr.es

University of Granada, Paseo de Cartuja 7, 18011 Granada, Spain
Anmrita School of Business, Bengaluru 560035, India

Rajasthan Institute of Engineering & Technology, Jaipur 302026, India

Published online: 25 September 2023 ) Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10668-023-03865-y&domain=pdf

E. Higueras-Castillo et al.

1 Introduction

The transportation sector is responsible for approximately a quarter of the world’s carbon
dioxide emissions. One million active vehicles worldwide consume about 70% of the total
oil production, as highlighted in study by Zhou et al. (2021). Figure 1 shows the countries
that emit the most significant amount of CO,, which is why many studies have developed
different methodologies to reduce CO, emissions in recent years (Abbasi et al., 2021a,
2021b). Among other options, such as electric scooters (Vallejo-Morales et al., 2021) or
electric buses (Abbasi & Hadji Hosseinlou, 2022), the increased use of electric vehicles
(EVs) significantly reduces fossil fuel consumption and greenhouse gas (GHG) emissions
in the road transportation sector (Hamzah & Tanwir, 2021; He et al., 2018; IEA, 2020).
Also, according to the IEA (2020), global transport emissions in 2019 barely increased
by 0.5% compared to the annual average growth of 1.9% since 2000 due to the switch to
electric engines, improvements in efficiency, and the use of biofuels. In this line, using EVs
in road transportation is a solid alternative to traditional combustion engines. However, the
uptake of EVs was not up to the mark as initially expected, which may have unfavorable
effects concerning the switch to zero-emission vehicles (Asadi et al., 2021; McLeay et al.,
2018).

Although some research has been conducted on the factors influencing EV adoption
intentions in India and Spain using the UTAUT2 and VBN theories (Jain et al., 2022; Ong
et al., 2023; Singh et al., 2023a), more work is still needed in this area. In addition, there
has yet to be a cross-national comparative analysis that explores EV adoption intentions in
medium- and high-income countries, which has been recommended by other researchers in
the adoption of sustainable products (Japutra et al., 2022).

Furthermore, recent data indicate there has been a substantial increase in new vehicle
purchases during the first and second quarters (Q1-Q2) of 2021, with India and Spain
experiencing growth rates of 32% and 92%, respectively, compared to the same period in
2020 (OICA, 2021). With 82.57 k car sales and 14.27 k charging stations, the Spanish EV
market is anticipated to generate US$4.93bn in revenue in 2023 (Statista, 2023b). In India,
sales of EVs are anticipated to increase significantly and would likely surpass 900,000 in
2023, accounting for 2-3% of all automobile sales (IEA, 2023). This surge in new vehi-
cle purchases highlights the need to investigate the intention to adopt EVs in these two
countries, as it is crucial to understand the factors influencing consumers’ decision-making
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Fig. 1 Distribution of carbon dioxide emission worldwide in 2021. Source: Statista (2023a)
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considering this recent growth in the market. Therefore, conducting a cross-national com-
parative analysis to explore EV adoption intentions in medium- and high-income countries,
specifically in India and Spain, using the UTAUT2 and VBN theories would be highly
beneficial.

There is a research gap regarding the factors influencing the adoption of EVs in both
wealthy nations like Spain and emerging nations like India. By undertaking a thorough
cross-cultural comparison between India and Spain, this study seeks to close several infor-
mation gaps. The study offers insightful information about the elements driving EV adop-
tion by considering the influence of country culture. The research builds a solid theoretical
foundation by integrating the UTAUT?2 and VBN theories. The study identifies the subtle
cultural variations influencing adoption intentions by examining a varied sample from both
countries. The study also considers the integrated model’s relationships’ moderating effects
on national culture. These findings have important ramifications for stakeholders and deci-
sion-makers involved in creating strategies and policies to enhance sustainable mobility. It
would be beneficial to do a cross-cultural study involving Spain and India to gain valuable
insights into the ways in which cultural and other factors affect EV adoption in various
contexts.

2 Literature review and research gaps

The COVID-19 pandemic has significantly impacted the global economy, including the
EV industry and supply chain (Abbasi et al., 2021a; Sun et al., 2022). The pandemic
has caused disruptions in the supply chain due to factory closures, travel restrictions,
and decreased demand for goods and services (Abbasi et al., 2022a, 2022b). These
disruptions have affected the production and delivery of EV components, such as bat-
teries, motors, and electronics, leading to delays in EV production (Sun et al., 2022).
On the demand side, the pandemic has had mixed effects on EV adoption. On the one
hand, the economic slowdown caused by the pandemic has led to decreased demand
for vehicles, including EVs. On the other hand, some countries have used the pandemic
as an opportunity to promote EV adoption as part of their economic recovery plans
(Razmjoo et al., 2022). For example, several European countries have offered incen-
tives for purchasing EVs, such as tax breaks and subsidies, as part of their COVID-19
recovery plans.

Furthermore, the pandemic has highlighted the importance of localizing the supply
chain for EVs to reduce dependence on foreign suppliers and ensure greater resilience in
future crises (Abbasi et al., 2022d; Razmjoo et al., 2022). COVID-19 has led to increased
investments in the local production of EV components, particularly in countries such as
China and the USA (Zhang et al., 2022). The COVID-19 pandemic has presented chal-
lenges and opportunities for the EV industry and its supply chain. While the disruptions
caused by the pandemic have harmed the production and delivery of EV components, some
countries have used the pandemic to promote EV adoption and localize the supply chain,
which could have positive long-term effects on the industry.

The literature review on factors affecting the usage intention of EVs includes several stud-
ies that have identified various factors, such as environmental concerns, financial incentives,
range anxiety, charging infrastructure, and sociodemographic factors (Singh et al., 2020a,
2023b), as significant determinants of EV usage intention. These factors were expressed in
terms of several theories and models, such as attribution theory, IDT (innovation diffusion
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theory), NAM (norm activation model), RBM (risk—benefit model), SDT (self-determination
theory), SICT (self-image congruence theory), TAM (technology acceptance model), TPB
(theory of planned behavior), TRA (theory of reasoned action), UGT (uses and gratifica-
tions theory), UTAUT (unified theory of acceptance and use of technology), and VBN (val-
ues—beliefs—norms) as shown in Table 1. Table 1 also shows the countries of study, significant
findings, and research gaps in the context of this study.

Integrating the UTAUT2 and VBN models is a new approach that aims to comprehen-
sively understand the factors influencing the intention to adopt EVs in different cultural
contexts. The UTAUT2 model has been widely used to understand technology adoption
in various contexts, including EVs in India and Spain (Bhat et al., 2022; Gunawan et al.,
2022; Singh et al., 2023a). However, this model must consider the impact of cultural values,
beliefs, and norms on individuals’ intentions to adopt new technologies. On the other hand,
the VBN model provides a framework for understanding the underlying values, beliefs, and
norms that shape individuals’ behavior, including pro-environmental behavior (Barbarossa
etal., 2017).

By integrating these models, this study aims to provide valuable insights into the factors
influencing the intention to adopt EVs in India and Spain. The study investigates the role
of individual factors, such as performance expectancy, effort expectancy, social influence,
facilitating conditions, and cultural factors, such as values, beliefs, and norms, in shaping
individuals’ intentions to adopt EVs in these two countries. This approach offers a more
comprehensive understanding of the complex interactions that influence EV adoption,
which can inform policies and strategies to promote sustainable transportation in these two
countries.

The work makes an important contribution by exploring the factors influencing the
intention to use EVs in contexts with different cultural perspectives, which fills a research
vacuum. The writers emphasize the cultural distinctions between India, which is still
developing in this area, and Spain, a technologically advanced nation. These results have
practical ramifications for stakeholders and policymakers, offering insights into success-
ful promotion tactics for EV adoption in both developed and developing nations. The
study provides a thorough understanding of the variables influencing EV adoption, ena-
bling the creation of focused initiatives to advance environmentally friendly transporta-
tion. Overall, the report offers significant insights into the variables affecting EV adoption
in various cultural contexts and advises stakeholders and policymakers on encouraging
EV adoption.

The study’s primary aim is to investigate the factors influencing the intention to adopt EVs,
focusing on individual and cultural factors. The authors chose Spain and India as research set-
tings since both countries are emerging markets for electric vehicles (Singh et al., 2023a). The
findings from this research present valuable insights into the complex interactions that affect
adoption in different cultural contexts, highlighting the importance of conducting research in
developing countries such as India, where EV adoption is still in its early stages (Bhat et al.,
2022; Gunawan et al., 2022). This information can inform policymakers and stakeholders of
effective strategies to promote sustainable transportation. Therefore, this paper contributes sig-
nificantly to the literature on adopting EVs.

The rest of the study is structured as follows: (3) theoretical background, which presents
the proposed integrated model and the hypotheses, (4) methods, (5) analysis, and results, (6)
discussion, and (7) conclusion.
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3 Theoretical background
3.1 UTAUT2 and VBN consolidated theory

The unified theory of acceptance and use of technology (UTAUT) model, proposed by
Venkatesh et al. (2003), has been widely used to assess the intention to use new technol-
ogy. It considers factors such as performance expectancy, effort expectancy, social influ-
ence, and the mediating effect of behavioral intention. The UTAUT model evolved into
UTAUT2 (Venkatesh et al., 2012), which incorporates additional antecedents such as pric-
ing, consumption habits, and hedonic motivations, along with the moderating effects of
age, gender, and experience. Various studies have employed the UTAUT2 model in differ-
ent fields, including mobile banking (Merhi et al., 2019), mobile commerce (Shaw & Ser-
gueeva, 2019), and artificial intelligence (Gansser & Reich, 2021). However, only a limited
number of studies have utilized this model to explore EV adoption, such as Singh et al.
(2023a), Bhat et al. (2022), and Gunawan et al. (2022).

On the other hand, the value—belief—norm (VBN) theory, introduced by Stern (2000),
combines the New Environmental Paradigm (NEP) by Dunlap and Van Liere (1978) and
Dunlap et al. (2000), the Personal Values Theory by Schwartz (1992), and the norm acti-
vation model (NAM) by Schwartz (1970, 1975). The VBN theory emphasizes the impact
of norms on individual behaviors and posits that personal norms are influenced by aware-
ness of consequences (AC) and ascription of responsibility (AR, Steg et al. 2005). It sug-
gests that personal norms enable pro-environmental behaviors and attitudes, while general
beliefs and stable value orientations shape personal beliefs. The four value orientations
considered in this study are egoistic, altruistic, biospheric, and openness to change (Stern
et al. 1993). Research in this field indicates that individuals prioritizing collective values
over personal orientations are likelier to engage in pro-environmental behaviors. Personal
norms mediate the relationship between values and behaviors (Poortinga et al. 2004). The
VBN theory has successfully explained pro-environmental behaviors such as reduced car
use (Unal et al., 2019) and plastic carry bag use (Yakut, 2021), and it has also been applied
to explore EV adoption (Saleem et al., 2021; Simsekoglu, 2018).

This study integrates the UTAUT2 model and the VBN theory to examine EV adoption.
While previous studies have separately examined the intention to adopt EVs using these
models, our research combines both theories to provide a comprehensive and integrated
perspective. By combining the UTAUT2 model’s focus on technology acceptance and the
VBN theory’s emphasis on personal norms and values, we aim to understand better the fac-
tors influencing EV adoption intentions.

The main advantage of the UTAUT?2 theory is that it provides a comprehensive frame-
work that considers various factors influencing technology acceptance, allowing for a
thorough analysis of EV adoption intentions. While the VBN theory highlights the role of
personal norms and values, providing insights into the pro-environmental behaviors and
attitudes associated with EV adoption. The main disadvantage of the UTAUT2 and VBN
consolidated theory is that the UTAUT2 model may only capture some contextual factors
specific to EV adoption, as it was originally developed for general technology acceptance.
In contrast, the VBN theory’s emphasis on personal norms and values may only partially
account for other influential factors in EV adoption, such as infrastructure availability or
government policies.

Utilizing the UTAUT2 and VBN consolidated theory, we aim to address this study’s
research questions: What factors influence EV adoption intentions in India and Spain? How
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do variables from the UTAUT2 model and the VBN theory impact EV adoption inten-
tions? We hypothesize that the factors identified in the UTAUT?2 theory, and the personal
norms derived from the VBN theory will significantly influence individuals’ intention to
adopt EV. The integration of these theories allows us to capture both technological and
psychological determinants of EV adoption intentions, providing a comprehensive under-
standing of the factors influencing consumer behavior in this context.

3.2 Research hypotheses
3.2.1 Performance expectancy

Performance expectancy indicates the degree to which an individual believes technology
can help them perform their daily tasks. It also reveals to what extent users believe a spe-
cific technology will be able to yield increased performance (Venkatesh et al., 2012). This
construct emerged from the perceived usefulness construct developed by TRA and TAM.
Regarding the automobile industry, “performance expectancy” refers to prospective buy-
ers’ beliefs that EVs will help them make road trips and journeys more effectively and
efficiently (Osswald et al., 2012). In this regard, previous research found that performance
expectancy is instrumental in positively influencing the intention to purchase EVs (Jain
et al., 2022; Khazaei, 2019). In this light, the following research hypothesis is put forward:

Hypothesis 1: Performance expectancy positively impacts the intention to adopt EVs.
3.2.2 Effort expectancy

Effort expectancy can be considered as the difficulty expected from using new technology
(Venkatesh et al., 2012). Effort expectancy is also closely related to other antecedents, such
as the construct of perceived ease of use proposed by TAM, the construct of complexity
proposed by the Theory of Human Behavior, and the construct of ease of use from the IDT.
The positive relationship between the constructs above has been confirmed in the context
of the theory of general technology acceptance, for example, in the case of online banking
adoption (Rahi et al., 2019) or even in a far-removed field of study such as politics (Sair &
Danish, 2018). In this line, the study by Abbasi et al., (2021a, 2021b) reports a strong rela-
tionship between effort expectancy and intention to purchase EVs. Furthermore, Lee et al.
(2021) corroborated the positive impact of effort expectancy on the intention to use EVs.
Considering that the higher the perceived ease of use of EVs, the higher the intention to
adopt them, the following research hypothesis is proposed:

Hypothesis 2: Effort expectancy positively impacts the intention to adopt EVs.
3.2.3 Social influence

Social influence can be regarded as the extent to which individuals believe that their ideas
are meaningful to others or that they think alike concerning new technology. In this sense,
individuals’ behaviors are modeled by the degree to which they believe society will value
technologies (Venkatesh et al., 2012). In the context of EVs, social influence measures the
extent to which users consider the opinions of others when deciding to purchase and use an
EV. In this regard, with EVs pioneering technological advances in the automotive industry,
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they become part of their users’ identities and are usually considered symbols of social
status (Axsen et al., 2013; Osswald et al., 2012). Extant research studies indicate a signifi-
cant impact of social influence on the intention to adopt (Bhat et al., 2022; Cui et al., 2021)
while promoting EV purchase and use (Yang & Chen, 2021). Also, Curtale et al. (2021)
posit that social influence is instrumental to behavioral intentions. In light of all of the
above, the following research hypothesis is put forward:

Hypothesis 3: Social influence positively impacts the intention to adopt EVs.

3.2.4 Facilitating conditions

Facilitating conditions refer to individuals’ perceptions of the technical and organizational
infrastructures and technical support available for users of new technology (Venkatesh
et al., 2012). In the case of EVs, the most significant concern is the availability of stations
for battery charging (Verma et al., 2020) and vehicle maintenance. In this sense, the con-
struct mentioned above is moderated by other variables such as perceived behavioral con-
trol (TPB), facilitating conditions (Theory of Human Behavior), and compatibility (IDT).
In this sense, recent studies have reported the crucial role of facilitating conditions in pre-
dicting the intention to adopt (Wahl et al., 2020). Also, Zhou et al. (2021) explored driv-
ers’ intentions to use EVs and obtained similar results. In this light, the following research
hypothesis is put forward:

Hypothesis 4: Facilitating conditions positively impact the intention to adopt EVs.

3.2.5 Hedonic motivations

Hedonic motivations are usually described as feelings of joy and pleasure derived from
using a system or technology (Venkatesh et al., 2012). In this regard, the literature posits
that hedonic motivations strongly impact the intention to adopt new technology (Childers
et al., 2001). In the field approached by the present study, hedonic motivations were
remarkable drivers of the intention to adopt EVs (Khan & Hammed, 2019). In addition,
the impact of hedonic motivations on behavioral intention is more robust in the case of
consumers adhering to sustainable consumption behaviors (Rezvani et al., 2018). Accord-
ing to Schuitema et al. (2013), users’ hedonic motivations, such as driving enjoyment, help
improve their intention to adopt EVs. Therefore, EV driving experience must be consid-
ered (Higueras-Castillo et al. 2019b). In light of the above, the following research hypoth-
esis is put forward:
Hypothesis 5: Hedonic motivations positively impact the intention to adopt EVs.

3.2.6 Environmental concern

Environmental concern can be defined as the degree to which individuals value and react
to environmental problems (Weigel & Weigel, 1978). Studies in the extant literature have
revealed a significant impact of environmental concern on attitudes toward EVs (Adnan
et al., 2018; Wang et al., 2016). In this sense, consumers’ pro-environmental behaviors also
positively impact the intention to adopt EVs (Liu et al., 2021). In addition to playing a
pivotal role in EV adoption intention (Bhalla et al., 2018; Wu et al., 2019), environmen-
tal concern is also regarded as the most significant construct in studies such as Cui et al.
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(2021). Degirmenci and Breitner, (2017) prioritize environmental concerns above driving
range and price. In this way, it also impacts the amount prospective buyers would be will-
ing to pay to own an EV (Thananusak et al., 2017). Soon in the automotive industry, EVs
will play a key role in reducing emissions that harm the environment. Therefore, individu-
als with pro-environmental attitudes are more likely to adopt EVs (Higueras-Castillo et al.,
2020a). In this light, the following research hypothesis is put forward:

Hypothesis 6: Environmental concern positively impacts the intention to adopt EVs.

3.2.7 Personal norms

PN can be described as individuals’ internal beliefs and motivations helping them perceive
morally right attitudes and behave following their value system (Schwartz, 1977). This
construct is crucial in the VBN theory (Stern, 2000). In addition, the literature reveals that
PN can be approached to explain the intention to adopt conventional and alternative vehi-
cles (Nordlund et al., 2016). More precisely, the fact that some individuals feel morally
obliged to choose pro-environmental vehicles leads to an increased intention to adopt EVs.
Also, as Westin et al. (2018) revealed, PN would be the most significant driver of EV adop-
tion and are heavily influenced by pro-environmental behaviors (Liao et al., 2017). In this
light, the following research hypothesis is put forward:

Hypothesis 7: Personal norms positively impact the intention to adopt EVs.

3.2.8 Awareness of consequences and ascription of responsibility

AC assesses individuals’ awareness of the negative consequences of their environmentally
unfriendly behavior (Schwartz, 1977). In the case of the present study, AC is approached
concerning consumer awareness of the negative impacts of traditional, fossil fuel combus-
tion engines on the environment. To help mitigate emissions, consumers should engage
in pro-environmental attitudes and purchasing behaviors (Van Liere & Dunlap, 1989).
When this happens, a sense of moral obligation toward the environment is formed, and
they develop personal norms to behave in an environmentally friendly manner (Lépez-
Mosquera & Sanchez, 2012). In other words, if consumers know this, they will feel a moral
obligation to adopt EVs. Therefore, AC is a crucial factor in activating PN.

On the other hand, the study of AR also reveals that consumers are deeply concerned
by the negative impact of their behaviors. They would feel responsible for damaging the
environment should they buy fossil fuel-powered vehicles. In this way, AC is instrumental
to the development of AR, so customers feel morally obliged to engage in green behaviors
that positively impact the environment and society in general, according to their personal
norms (Lépez-Mosquera & Sanchez, 2012). In this light, AC can be reliably approached to
predict AR as a mediator of personal norms.

The extant literature reveals different research papers testing AC, AR, and personal
norms in varied fields of study. In this regard, research from He and Zhan (2018) and
Ashraf et al. (2021) revealed the strong reliability of AC and AR when predicting the
role of personal norms in the intention to adopt EVs. Moreover, they found that custom-
ers under the influence of AC and AR tend to develop a moral obligation to engage in
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pro-environmental behaviors. Therefore, they are more likely to adopt EVs. Considering
these findings, the following research hypotheses are put forward.

Hypothesis 8: Ascription of responsibility positively impacts personal norms.

Hypothesis 9: Awareness of consequences positively impacts personal norms.
Hypothesis 10: Ascription of responsibility positively impacts awareness of consequences.
3.2.9 Altruistic and egoistic behaviors: biospheric values and openness to change

First, altruistic behaviors usually emerge from an honest concern for the well-being of oth-
ers. On the other hand, egoistic attitudes are engaged by customers who care about what
affects them personally. In the case of EVs, egotistical behaviors harm the environment
when the perceived price is high and customers decide to purchase fossil fuel-powered
vehicles instead. Therefore, there is a direct relationship between perceived costs and pro-
environmental behaviors. Second, biospheric values have prospective EV buyers reflect on
their future purchases by analyzing biospheric impact and perceived personal benefits. In
this sense, there is a positive relationship between biospheric values and AC. Finally, in
the case of openness to change, most customers will engage in behaviors that satisfy their
intellectual and emotional needs (Karp, 1996). Prospective buyers can also be influenced
and pressured by the decisions made by other people switching from traditional vehicles to
EVs. When pro-environmental behaviors are engaged after reflecting on the well-being of
others, they can be considered to have altruistic-oriented motivations.

On the other hand, when such behaviors are engaged to avoid damage to oneself, they
can be regarded as egoistic attitudes. In addition, when behaviors are engaged aiming to
mitigate the degradation of the environment, they can be regarded as changes motivated
from biospheric values. When behaviors are engaged regardless of intellectual or emo-
tional reasons, they are considered as attitudes related to general openness to change.

The relatively scarce literature in this field of study overly agrees with the lack of a
direct relationship between personal values and pro-environmental behaviors. According
to the VBN theory (Stern, 2000), personal values and orientations in causal contexts can
influence awareness of consequences. In this sense, personal values predispose individuals
to pick the pieces of information that agree with their values and beliefs. The present study
posits that altruistic values, egoistic values, biospheric values, and openness to change are
directly related to AC. In this light, the following research hypotheses are put forward:

Hypothesis 11: Altruistic values positively impact awareness of consequences.
Hypothesis 12: Egoistic values negatively impact awareness of consequences.
Hypothesis 13: Biospheric values positively impact awareness of consequences.

Hypothesis 14: Openness to change positively impact awareness of consequences.
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3.3 The moderating effect of culture from the perspective of UTAUT2 and VBN

According to Alcantara-Pilar et al. (2017), the role of cultural dimensions in modeling
consumer behavior is well established. Hofstede (2001) identified six cultural dimen-
sions: power distance, collectivism versus individualism, femininity versus masculinity,
uncertainty avoidance, long-term orientation, and indulgence. Power distance refers to the
degree to which individuals at the base of power believe it is distributed unequally. Collec-
tivism versus individualism refers to the degree to which individuals form groups. Femi-
ninity versus masculinity refers to the attributes usually related to women, such as quality
of life and humility, and those associated with men, such as financial success and confi-
dence. “Avoidance of uncertainty” refers to the degree to which society tolerates varying
degrees of uncertainty and undesirable deeds. Long-term orientation refers to the inclina-
tion of individuals towards attitudes, actions, or conditions for the future. Indulgence refers
to the degree to which society fulfills human nature, desires, and needs despite established
social norms.

Figure 2 compares India and Spain through the above-mentioned cultural dimensions.
This comparison highlights the differences in the cultural values of the two countries and
how they may influence consumer behavior.

Even if the present study excludes Hofstede dimensions from the sample, the literature
in this field of knowledge validates their use for cross-cultural research (Migliore et al.,
2021; Zhang et al., 2018). In this sense, several studies have already reported that culture is
instrumental in the intention to adopt EVs (Ashmore et al., 2018; Kuhn et al., 2017; Novo-
tny et al., 2022; Sharif et al., 2021). In this light, marked differences can be observed in
some of the abovementioned factors.

3.3.1 Power distance

Individuals are more likely to accept the power differences among the members of soci-
ety if they have a strong understanding of power distance. On the other hand, individuals
with a low score on said dimension strive for equal power distribution (Alcantara-Pilar
et al., 2017). For example, suppose a person who possesses power-distance cultural values
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Fig.2 Cultural dimensions in India and Spain. Source: https://www.hofstede-insights.com
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notices their hierarchical superiors driving an EV. In that case, that person will most likely
believe that using this vehicle is positive since they trust their managers to do what can
be considered correct. Therefore, the relationships between performance expectancy, effort
expectancy, facilitation condition, and adoption intention are expected to be stronger in
societies with high levels of power distance. Considering the above, the following hypoth-
eses are put forward:

Hypothesis 15: The relationship between performance expectancy (15a), effort expec-
tancy (15b), and facilitation condition (15c) on the intention to adopt is higher in national
cultures with a high level of power distance.

3.3.2 Individualism and collectivism

Second, collectivism also plays a crucial role in consumers’ adoption of pro-environmen-
tal behaviors (Nguyen et al., 2017). Individuals living in societies with a marked level of
collectivism are more likely to share resources with others while engaging in cooperative
behaviors focusing on public benefits (Escandén-Barbosa et al., 2021). Therefore, they are
inclined to feel deeply concerned about environmental problems (Liu et al., 2021). Consid-
ering this approach, consumers in such societies are more likely to purchase pro-environ-
mental goods and services than those in organizations with a high level of individualism.
Therefore, the intention to acquire is positively impacted (McLeay et al., 2018; Sreen et al.,
2018). In this light, based on the above theoretical background and the different levels of
collectivism found in India and Spain, the following hypotheses are put forward:

Hypothesis 16: The relationship between the ascription of responsibility (16a), awareness
of consequences (16b), and personal norms is higher in national cultures with a high level
of collectivism compared to those where individualism takes precedence.

3.3.3 Masculinity and femininity

Masculinity in modern societies is usually regarded as a dimension related to confidence,
power control, ambition, and high-performance attitudes (Hofstede, 1980). In contrast,
femininity is associated chiefly with quality of life, emotional and physical nourishment,
and concern for the well-being of others (Gupta et al., 2019). Societies with a high level
of masculinity tend to have a competitive orientation, whereas feminine societies are more
geared toward consensus (Barbarossa et al., 2015). In this sense, traditional vehicles have
usually been associated with societies with a high level of masculinity (Anfinsen et al.,
2019). Moreover, some research studies associate the purchase of electric vehicles with
feminine individuals, groups, and societies (Novotny et al., 2022). In this sense, Ziefle
et al. (2014) posit that the gender dimension is instrumental in EV adoption. Women are
more likely to purchase EVs due to their environmental concerns (Higueras-Castillo et al.,
2020b). Consequently, the following hypothesis is put forward:

Hypothesis 18: The relationship between social influence and the intention to adopt is
stronger in cultures with a high level of femininity than in cultures where masculinity takes
precedence.
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3.3.4 Uncertainty avoidance

Uncertainty avoidance can be considered the degree to which the different members of a soci-
ety are uncomfortable with uncertainty and ambiguity (Hofstede & McCrae, 2004). Societies
with high uncertainty avoidance tend to avoid risks and are usually threatened by new situ-
ations and challenges arising from exposure to other cultural perspectives (Cleveland et al.,
2011). While uncertainty avoidance serves to identify variations in the intention to adopt new
technologies, the marked level of uncertainty acts as a barrier to the adoption of innovations
(Mooij & Hofstede, 2010). In the case of the present study, marketing campaigns aimed at
societies with high uncertainty avoidance should focus on the positive environmental conse-
quences of purchasing and using an EV (Barbarossa et al., 2015). In this sense, the following
hypotheses are put forward:

Hypothesis 19: The relationship between performance expectancy (19a), effort expec-
tancy (19b), social influence (19c), and the intention to adopt is higher in societies with a
high level of uncertainty avoidance.

3.3.5 Long-term orientation

Long-term orientation describes encouraging values and behaviors geared toward achieving
greater future rewards. In this regard, perseverance and thriftiness are primarily regarded as
long-term orientation attributes. On the other hand, short-term orientation targets are associ-
ated with the recent past and the present, such as respect for traditions and social responsibili-
ties (Hofstede, 1980). In this sense, individuals with a high level of long-term orientation are
inclined to engage in pro-environmental behaviors since they are crucial for their future (Leo-
nidou et al., 2010). In this sense, they will follow a sustainable lifestyle focusing on saving
resources for the well-being of future generations (Perret et al., 2022). Based on these different
approaches, the following hypothesis is put forward:

Hypothesis 20: The relationship between facilitating conditions and the intention to
adopt is higher in societies with a higher long-term orientation than in short-term-oriented
cultures.

3.3.6 Indulgence

Finally, indulgence can be described as the degree to which individuals try to gain control over
their desires and impulses (Hofstede, 1980). In this sense, Wang et al. (2021) posit that indul-
gence is usually associated with the level to which people who firmly believe in carpe diem
tend to engage in hedonistic behaviors. Therefore, the intention to adopt increases as innova-
tions provide a tangible benefit concerning the enjoyment of life (Yun et al., 2021). Conse-
quently, individuals with higher levels of indulgence and concern for others feel more com-
fortable adopting and using new technologies such as EVs (Escandon-Barbosa et al., 2021). In
this sense, the previous research for the present study is put forward:

Hypothesis 21: The relationship between hedonic motivations and the intention to adopt
is higher in societies with higher levels of indulgence.
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Fig.3 The integrated UTATUT2-VBN model. Note PE performance expectancy, EE effort expectancy, S/
social influence, FC facilitating conditions, HM hedonic motivation, EC environmental concern, /NT inten-
tions to adopt, PN personal norm, AC awareness of consequences, AR ascription of responsibility, ALV
altruistic values, EGV egoistic values, BIV biospheric values, OTC openness to change

| Culture as moderator

The behavioral model proposed in the present study is graphically summarized below (see
Fig. 3).

4 Methods
4.1 Questionnaire design

A structured questionnaire-based survey was conducted to test the proposed model. The
questionnaire consists of two parts, with the first part of the survey aimed at collecting
the respondents’ demographic information. The questionnaire presents eleven questions
on gender, age, level of education, annual net income, driving experience, average daily
distance driven, EV knowledge, driving experience with EVs, and actual EV ownership,
including plans to purchase an EV. The second part explored the electric vehicles adop-
tion intention of the participants. As shown in Appendix A, all measurement items in the
questionnaire were adopted from previous studies in the extant literature and revised in
the context of electric vehicles adoption intention. Survey items were scored on a 7-point
Likert scale. In this sense, a pilot survey was conducted among the participants before the
final study. Reliability for all dimensions involved scored above 0.7, which shows a solid
internal consistency of the constructs. Feedback from the pilot survey helped the present
study make minor amendments to the questionnaire.
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4.2 Data collection

Data for both nations were gathered through a convenient sampling technique. More spe-
cifically, Indian and Spanish respondents received emails containing a link to a question-
naire on Google Forms. On the other hand, in India, the data were collected in person.

In the case of India, 378 valid responses were gathered as opposed to 265 in Spain after
discarding invalid responses. The survey was administered from January 2021 to Decem-
ber 2021 in both countries. All participants were informed beforehand that participation
was voluntary, and the confidentiality of their responses was ensured.

Appendix B reveals demographic data for the two different groups of participants. In
India, most participants (83%) were male, with just 17% of female respondents. On the
other hand, 55% of Spanish respondents were male, and 45% of them were female. Con-
cerning age groups, most Indian participants (53.7%) were in the age range of 2640, while
most Spanish participants were 18-25 (55.3%). Also, most Indian participants (64.3%)
possessed at least a bachelor’s degree compared to Spanish participants (55%). Regarding
annual net income, most Indian participants (58.7%) had an annual net income below 8,000
USD compared to Spanish participants. (64.7% of them had a monthly net income ranging
from 0 to 1,500 €.) In addition, nearly 80 percent of the Indian participants had a driving
license, compared to 75 percent of the Spanish participants. Also, most Indian participants
(36.6%) had driving experience in the 1-5-year range compared to Spanish participants
(26%). In Spain, nearly 55% of participants did not use any vehicle daily compared to
Indian participants (32.3%). Moreover, 97% of Spanish participants had prior information
about EVs, compared to 84% of Indian participants. In India, 14.3% of participants had
already driven an EV, compared to Spanish participants (10.2%). The representation of EV
ownership was relatively equal, at 1.9% and 1.1% in India and Spain, respectively. Also,
the percentage of participants planning to purchase an EV in the future was similar for both
countries: 69.6 percent and 66 percent in India and Spain, respectively.

5 Analysis and results

Data were assessed through statistical software such as IBM SPSS version 20 and IBM
Amos version 26. Structural equation modeling (SEM), a widely used technique to ana-
lyze models with latent variables (Hair et al., 2009), was used to test the proposed model.
Firstly, the reliability and validity of the measurement model were tested, and secondly, the
structural model was examined to test the research hypotheses.

5.1 Measurement model analysis

Confirmatory factor analysis (CFA) with maximum likelihood estimation was conducted
to test the reliability and validity of the integrated measurement model. Appendix A shows
results concerning the reliability and validity of the measurement model. All standardized
factor loadings were more significant than 0.60. The items SI5 and EGV4 were discarded
due to their low factor loadings. Also, all t-values exceeded the minimum limit of +1.96
at the 0.000 level of significance, as per Hair et al. (2009). Cronbach’s alpha («) and com-
posite reliability were employed to check the internal reliability of the different dimen-
sions (Hair et al., 2009). In this study, Cronbach’s alpha values for the integrated model
range from 0.865 to 0.942, while values for composite reliability (CR) range from 0.866
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to 0.943, revealing that the examined dimensions had strong internal reliability (Fornell &
Larcker, 1981). The average variance extracted (AVE) values were more significant than
0.5, showing that the convergent validity of the measurement model was acceptable (Singh
et al., 2020b). The maximum shared variances (MSVs) were relatively lower than AVEs,
which showed evidence of discriminant validity. Also, discriminant validity was estimated
by the square root of AVE and the correlation coefficient matrix, as shown in Table 2. In
this regard, the square root of AVE for each construct, the values in the diagonal, were
more significant than those from all the correlation coefficients. Therefore, the discrimi-
nant validity of the integrated model was regarded as satisfactory following prior studies
by Anderson and Gerbing (1988) and Fornell and Larcker (1981). Finally, Table 3 shows
that all fit indices (CMIN/DF, p-value, GFI, AGFI, IFI, CFI, TLI, RMSEA, and PCLOSE)
are within the recommended thresholds suggested by Hair et al. (2009), Byrne (2010), and
Singh et al. (2018). Therefore, this confirms that the overall fit of the model is acceptable.

5.2 Integrated structural model and hypothesis testing

The integrated model (N=643) was also tested after confirming the factor structure in the
CFA model. In the case of the present study, the goodness of fit of the integrated struc-
tural model was found to be generally good given the observed values: CMIN/DF=1.935,
GFI=0.865, AGFI=0.851, IFI=0.952, TLI=0.949, CFI=0.952, PCLOSE=1, and
RMSEA =0.038. All the standardized item loadings were above 0.60, as shown in Table 4.
In addition, Fig. 4 shows the obtained results from the structural model. All the hypotheses
were supported except for H12. The most significant relationships were observed between
AC—PN ($=0.436) followed by PE—INT ($=0.292).

5.3 Multigroup moderation

The fit of the unconstrained measurement model for the Indian and Spanish groups was
confirmed to be adequate (;(Z/DF= 1.428; CFI=0.953), meaning that the model is config-
urable invariant. On the other hand, constraining both models to be considered equal led to
the Chi-square difference test being significant at p=0.000. Therefore, groups were differ-
ent at the model level. Further testing revealed that the criteria of metric invariance across
the different country types were met.

Multigroup moderation analysis (MGA) was conducted to assess the integrated model
(India, N=378; Spain, N=265). The impact of the different characteristics of the Indian
and Spanish respondents was compared. The critical ratio difference (CRD) test was used
to compare the Indian and Spanish samples. Table 5 shows the moderating role of national
cultural dimensions.

The MGA results (Table 5) demonstrate national culture moderates intentions to adopt
EVs. Specifically, in terms of performance expectancy (PE), the significant CRD value of
2.91 for H15a indicates a substantial difference in the strength of the relationship between
PE and intentions to adopt EVs in India and Spain. The higher path estimate for H15a in
the Spain sample implies that the relationship between PE and intentions to adopt EVs is
stronger in Spain than in India. Nevertheless, both path estimates are optimistic, indicat-
ing that PE significantly predicts intentions to adopt EVs in both countries. This finding
highlights the role of a high level of power distance in certain national cultures in adopting
EVs. In such cultures, individuals may be more likely to rely on the opinions and decisions
of authority figures, such as government officials or industry leaders, to adopt EVs. The
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findings can lead to a greater emphasis on EVs’ perceived legitimacy and credibility and
the importance of social norms and expectations in shaping attitudes and behaviors related
to EV adoption.

The MGA also found a positive relationship between the intention to adopt EVs and
hedonic motivations (HM) in India and Spain. The path estimate for H21 in India was
0.159 with a p value of 0.000, while for Spain, it was 0.335 with a p value of 0.000,
indicating a stronger relationship between INT and HM in Spain. The result supports
Hypothesis 21, which suggests that societies with higher levels of indulgence have a
stronger connection between HM and intentions to adopt EVs. The findings imply that
societies with higher levels of indulgence may prioritize the pleasure and enjoyment of
owning and using EVs, leading to a stronger relationship between HM and their inten-
tions to adopt EVs. Therefore, understanding cultural and social factors is essential in
designing effective policies to promote EV adoption in different countries and societies.

Moreover, Hypothesis 19c suggests that the relationship between SI and the inten-
tion to adopt EVs is higher in societies with a high level of uncertainty avoidance. The
results from the India sample indicate a positive but insignificant relationship between
INT and SI, while the Spain sample shows a stronger positive association. The signifi-
cant CRD for H21 between the two samples suggests that the relationship between SI
and the intention to adopt EVs is stronger in Spain than in India, possibly due to the
higher level of uncertainty avoidance in Spain. Overall, these findings support Hypoth-
esis 19¢ and indicate that cultural factors such as uncertainty avoidance influence the
relationship between SI and the intention to adopt EVs.

Furthermore, the study results support Hypothesis 16a, which proposes that the rela-
tionship between AR and PN is higher in national cultures with a high level of collectiv-
ism compared to those where individualism is prioritized. Although Spain has a slightly
higher level of individualism than India, according to Fig. 2, the path estimates for
H16a indicate a positive and significant relationship between AR and PN in India and
Spain, with a stronger relationship observed in the Spain sample. This finding suggests
that individuals in more collectivistic cultures may be more likely to view AR as an
essential factor in shaping their personal norms. The significant CRD for H16a between
the two samples (2.136) suggests that the relationship between AR and PN significantly
differs between the two cultural contexts. A higher level of relationship is observed in
Spain, despite having a slightly higher level of individualism than in India. This sug-
gests that cultural factors such as collectivism and individualism influence the relation-
ship between AR and PN and could have important implications for understanding the
factors that shape individuals’ intentions to adopt EVs in different cultural contexts. The
study suggests cultural factors should be considered when developing strategies to pro-
mote EV adoption. The relationship between AR and PN may vary depending on the
cultural context.

Finally, the results from MGA support Hypothesis 20, which proposes that the rela-
tionship between facilitating conditions (FCs) and the intention to adopt (INT) is higher
in societies with a higher long-term orientation than in short-term-oriented cultures. The
path estimate for H20 in the India sample indicates a positive and significant relationship
between INT and FCs. This suggests that individuals in India with a higher long-term ori-
entation may be more likely to view FCs as essential in shaping their intentions to adopt
electric vehicles. In contrast, the weaker and non-significant relationship between INT and
FCs observed in the Spain sample suggests that individuals in Spain with a lower long-
term orientation may place less emphasis on FCs in their intentions to adopt electric
vehicles. The significant CRD for H20 between the two samples (-1.660) indicates that

@ Springer



E. Higueras-Castillo et al.

Table 3 Goodness-of-fit indices for the integrated model

Goodness-of-fit indices Observed value Recommended criteria  References
Normalized Chi-square 1.823 <3 good Abbasi et al. (2023), Abou-
(CMIN/DF) <5 permissible torabi Kashani et al. (2023),
p-value <0.001 <0.05 Hair et al. (2009), Singh et al.
2018), B 2010
Goodness-of-Fit Index  0.877 >0.90 (2018), Byme (2010)
(GFI)
Adjusted GFI 0.856 >0.80
Incremental Fit Index 0.963 >0.90
(IFT)
Comparative Fit Index  0.962 0.90<CFI<1
(CFI)
Tucker-Lewis’s Index 0.958 0.90<TLI< 1
(TLI)
Root Mean Square 0.036 <0.05 good fit
Error of Approxima- <0.08 acceptable fit
tion (RMSEA)
PCLOSE 1 >0.05

Table 4 Results of the integrated

SEM model Hypotheses Path ?;:trzialr:;s?d t-value p-value Support
ings
H1 PE—INT 0.292 6.965 *** Yes
H2 EE—INT 0.113 3.133 0.002%* Yes
H3 SI-INT  0.077 2.188 0.029*  Yes
H4 FC—INT 0.098 2497 0.013*  Yes
H5 HM—INT 0.265 6.162 *** Yes
H6 EC—INT 0.278 6.923 *** Yes
H7 PN—INT 0.151 3.649 F¥* Yes
H8 AR—PN  0.275 6.753 *¥* Yes
H9 AC—PN  0.436 10.509 *** Yes
H10 AC—AR 0.218 5.184 Yes
H11 ALV—AC 0.202 5.391 *** Yes
HI12 EGV—AC 0.018 0477 0.633 No
H13 BIV—AC 0.285 6.604 HE* Yes
H14 OTC—AC 0.106 2461 0.014*  Yes

PE performance expectancy, EE effort expectancy, S/ social influence,
FC facilitating conditions, HM hedonic motivation, EC environmental
concern, INT intentions to adopt, PN personal norm, AC awareness of
consequences, AR ascription of responsibility, ALV altruistic values,
EGYV egoistic values, BIV biospheric values, OTC openness to change

*p < .05; #p < .01; **%p < 001

the relationship between FCs and INT is significantly different between the two cultural
contexts, with a higher relationship observed in the India sample. This suggests that cul-
tural factors such as long-term orientation are essential in determining the relationship
between FCs and INT and could have implications for strategies to promote electric vehicle
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\0.202%**

0.278%** E 4 L

=

Fig.4 Integrated model (N=643). Note *p<.05, **p<.01, ***p<.001; ns non-significant. PE perfor-
mance expectancy, EE effort expectancy, SI social influence, FC facilitating conditions, HM hedonic moti-
vation, EC environmental concern, INT intentions to adopt, PN personal norm, AC awareness of conse-
quences, AR Ascription of responsibility, ALV altruistic values, EGV egoistic values, BIV biospheric values,
OTC openness to change

Table 5 Multigroup analysis of intentions to adopt EVs in India and Spain

Hypotheses Path India (N=378) Spain (N =265) Critical ratio

- - difference
Estimate p value Estimate p value (CRD)

H11 ALG—AC 0.368 0.000 0.522 0.000 1.048
H12 EGV—AC —0.038 0.505 0.004 0.956 0.465
H13 BIV—AC 0.120 0.046 0.168 0.007 0.558
H14 OTC—AC —0.009 0.880 0.048 0.411 0.674
H10 AC— AR 0.262 0.000 0.347 0.000 1.072
H16b AC—PN 0.302 0.000 0.392 0.000 0.945
Hl16a AR—PN 0.216 0.000 0.441 0.000 2.136%*
H18, H19¢ SI—INT 0.017 0.519 0.163 0.007 2.197%*
H15¢ EC—INT 0.194 0.000 0.139 0.029 —0.699
H20 FC—INT 0.185 0.007 0.021 0.764 —1.66*
H21 HM—INT 0.159 0.000 0.335 0.000 2.291%*
H7 PN—INT 0.177 0.000 0.113 0.026 —0.896
H15b, H19b EE—INT 0.028 0.486 —0.005 0.953 —0.363
H15a, HI9A PE—INT 0.163 0.000 0.422 0.000 2.91%%*

PE performance expectancy, EE effort expectancy, SI social influence, FC facilitating conditions, HM
hedonic motivation, EC environmental concern, /NT intentions to adopt, PN personal norm, AC aware-
ness of consequences, AR ascription of responsibility, ALV altruistic values, EGV egoistic values, BIV Bio-
spheric values, OTC openness to change

*##%p value < 0.01; **p value <0.05; *p value <0.10
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adoption in different cultural contexts. The study findings suggest cultural factors should be
considered when developing strategies to promote electric vehicle adoption. The relation-
ship between FCs and INT may vary depending on the cultural context.

6 Implications for policy and practice

The study’s main objective is to integrate and generally review the UTAUT2 and VBN
theories in the context of electric vehicle adoption intention (EVADINT). Also, the second
purpose of the present study was to explore the role of culture in EVADINT by comparing
two different societies, such as India and Spain. The motivation for this study was that the
integrated model could yield a full explanation for EV adoption and validate the integrated
model across different cultures.

The proposed theoretical behavioral model, EVADINT, integrates UTAUT2-VBN and
confirms its effectiveness. The model’s hypotheses are mostly supported, except for one
case (H12: EGV — AC). The squared multiple correlation (SMC) is a widely used metric
for evaluating the explanatory power of statistical models. It reflects the proportion of vari-
ance in the dependent variables explained by the independent variables (Shmueli & Kop-
pius, 2011). In the context of the Indian EV adoption model, the SMC for the dependent
variable “Intention” yields a moderate effect size of 0.544. This means that the independ-
ent variables in the model can explain approximately 54.4% of the variance in the inten-
tion to adopt EVs, providing valuable insights into the relationships between the variables
(Moore et al., 2013).

However, caution is advised when comparing the explanatory power of different mod-
els. Factors such as sample size, variable selection, data sources, and statistical techniques

> Insignificatn for both groups

Notes: n.s. not significance, ** Significant at 0.050, *** Significant at 0.001

Fig.5 Results from hypothesis testing in India and Spain. Note PE performance expectancy, EE effort
expectancy, S/ social influence, FC facilitating conditions, HM hedonic motivation, /NT intentions to adopt,
PN personal norm, AC awareness of consequences, ALV altruistic values, EGV egoistic values, BIV bio-
spheric values, OTC openness to change
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can influence the results (Mital et al., 2018). Therefore, while the Indian model explains a
significant proportion of the variance in the intention to adopt electric vehicles, it is essen-
tial to consider these factors when interpreting the results and drawing conclusions about
the model’s effectiveness. On the other hand, the Spanish EV adoption model exhibits a
significantly higher SMC, which is 0.983 for the “Intention” variable, indicating a more
remarkable ability to account for the variance in the intention to adopt EVs. This shows
a much stronger explanatory power compared to the Indian model. However, the caution
mentioned earlier still applies, and it is crucial to consider the factors above when compar-
ing the models and interpreting the results.

Most of the hypotheses were supported in both models (see Fig. 5). In this sense, results
revealed that PE is significant in the case of EVADINT for both Indian and Spanish respond-
ents (H1). This result is consistent with previous studies in the literature (Jain et al., 2022;
Khazaei, 2019), implying that participants considered electric vehicles an excellent alternative
to traditional fuel vehicles in terms of utility and efficiency. EE did not have a significant influ-
ence in either sample (H2), confirming results from previous studies (Jain et al., 2022) except
for some specific research (Abbasi et al., 2021a, 2021b). In this sense, EE may not be con-
sidered an appropriate construct to measure EVADINT, implying that respondents’ decision-
making is unaffected by EV ease of use. In addition, SI significantly influences EVADINT in
the case of the Spanish sample but not for the Indian respondents (H3). The opposite occurs
in H4: FCs significantly affect EVADINT in the group of Indian respondents as opposed to
the Spanish sample. Finally, as for UTAUT2, HM is significant for EVADINT for Indian and
Spanish respondents (HS). These results support previous findings in the literature (Khan &
Hammed, 2019). In general, participants perceived EVs as a joy to drive. In addition, EC sig-
nificantly influences EVADINT in both samples (H6), whereby both countries’ participants
consider environmental issues to be essential and EVs to be a less polluting option. In line with
other studies (Cui et al., 2021; Liu et al., 2021), these motivations help improve EVADINT.

As for the VBN theory, all hypotheses are supported in both samples except H12, where
EGV => AC and H14, with OTC => AC. PN is also a key predictor of EVADINT in both
countries (H7), as other studies have already corroborated (Liao et al., 2017; Westin et al.,
2018). In this regard, the central variable in the VBN theory, i.e., PN, was confirmed.
Respondents are guided by their moral standards to opt for a more environmentally friendly
offering in the automotive market. Also, both AR and AC significantly influence PN (H8
and H9) in both samples, in line with previous research in the literature (Ashra et al., 2021;
He & Zhan, 2018). This finding implies that the more individuals are aware of the negative
consequences of fossil fuel-powered vehicles on the environment and take responsibility for
using polluting products, the more likely they are to adopt EVs. Likewise, AR is related to
AC (H10). Finally, concerning the obtained results, the present study confirmed that ALV and
BIV are vital predictors of AC (H11 and H13) for both respondents. At the same time, EGV
and OTC do not significantly influence AC (H12 and H14). As Simsekoglu (2018) demon-
strated, behaviors can be motivated by the consequences on the well-being of other people,
ie., ALV, avoiding implications on the environment, and BIV are significant predictors of
EVADINT. However, EGV in the case of self-centered individuals (Kim & Seock, 2019) and
OTC (Nordlund et al., 2016) for intellectual and emotional self-fulfillment do not significantly
influence the two assessed groups.

Results show differences between the two countries’ samples when analyzing the mod-
erating effect of culture. In this regard, there were significant differences in Hofstede’s six
cultural dimensions (power distance, individualism, masculinity, uncertainty avoidance,
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long-term orientation, and indulgence). It is confirmed that due to the greater power distance
observed in India compared to Spain, the impact of PE on INT and FC on INT is more signif-
icant in the Indian sample. Furthermore, in the case of India as a country with a higher level
of collectivism, the impact of EC on INT is significantly more significant than the group of
Spanish respondents. Similar results were obtained for the relationship between AR and AC
on PN. Individuals in collectivist cultures tend to engage in more environmentally friendly
behaviors.

On the other hand, Spain presents a higher occurrence of feminine values in its society
than India. In this regard, it is confirmed that the impact of SI on INT is significantly higher
in the case of Spain. Feminine societies value the quality of life and care, being concerned
about general well-being. Therefore, these cultures are more influenced by SI. Societies
with high uncertainty avoidance, such as Spain’s, would be more concerned with the perfor-
mance of innovations. In addition, the level of SI in such societies is more significant since
the perceived risk is also greater. Usually, people with a high level of long-term orientation
tend to have a positive attitude toward eco-friendly products. They are focused on the future
and well-being of society. Therefore, it is confirmed that in the case of the Indian group of
respondents, FC on INT is significantly higher compared to the Spanish group. Finally, con-
cerning the indulgence dimension, Spanish respondents obtained higher values, indicating
that they prioritize the enjoyment of life and living in the present moment to a greater extent.
In this sense, it is confirmed that HM had a significantly more significant impact than the
group from India.

6.1 Managerial contributions

Results from the present study show some practical implications. First, awareness of
consequences plays a central role in the proposed behavioral model. Major market play-
ers encouraging the use of EVs should focus on promoting the negative impacts of using
combustion vehicles. It is recommended to use many available online and offline media
to publicize the pollution problems caused by traditional fossil fuel-powered vehicles.
This finding will create a general awareness in the population that they should develop a
moral obligation to respect the environment by consuming green products such as electric
vehicles.

Secondly, performance expectancy constitutes another essential element regarding the
intention to buy EVs. PE is related to attributes such as reliability, performance, speed,
(Jain et al., 2022) and driving range of electric vehicles (Kasper & Abdelrahman, 2020).
Therefore, it is recommended that manufacturers focus on improving the above-mentioned
vehicle characteristics (Higueras-Castillo et al., 2021), showcasing safety among their
qualities, and incentivizing battery charging infrastructure. Similarly, product performance
should be adequately communicated to potential users. This task could be accomplished
by highlighting the advantages of EVs over traditional vehicles, for example, in vehicle
maintenance.

Finally, it is advisable to consider the cultural differences observed in marketing strate-
gies. For example, India values performance expectancy and facilitating conditions more
than Spain. Although, as noted above, it is essential for both, with a greater emphasis on
the case of India. Therefore, it would be exciting to focus on these product attributes related
to the characteristics of the population. On the other hand, India is a more collectivist soci-
ety with a greater regard for the group’s well-being, which would give greater importance
to environmental values while developing a moral obligation to respect the well-being of
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others. Therefore, promoting the values above should be encouraged to a greater extent in
marketing campaigns.

On the other hand, the Spanish group of respondents exhibited a more significant degree
of uncertainty avoidance. In this sense, social influence helps mitigate the perceived risk of
driving an electric vehicle. Therefore, it is advisable to encourage word of mouth since rec-
ommendations from friends and relatives are critical when purchasing goods and services.
Another difference worth highlighting would be that of hedonic motivations in the case of
the Spanish group, i.e., the emotions, sensations, enjoyment, and pleasure of driving an
electric vehicle are considered more relevant than in the case of the Indian group. There-
fore, this is a valuable attribute when it comes to communication campaigns.

6.2 Limitations and avenues for future research

The present study’s limitations should be considered for future research. First, it focused
only on the constructs positively associated with usage intention and did not consider
the constructs negatively associated with usage intention. In future research, it is rec-
ommended to study other variables such as perceived risk, privacy concern, and range.
Another significant limitation would be the sample. On the one hand, the choice of two
different countries to establish two groups of respondents should be expanded to test the
adequacy of the UTATU2-VBN integration. Differences in the distribution of the two sam-
ples regarding gender and age should also be considered. In addition, the data collection
method employed also has several limitations.

The present study adopts a cross-sectional approach. In this regard, a longitudinal per-
spective is recommended to reveal changes in adopting new technology over time. This
avenue is beneficial in societies such as those of India and Spain, as they are at an early
stage of product adoption. Regarding the adopted cross-cultural approach, it was based on
Hofstede’s theory and the cultural dimensions published on his website. Measuring the cul-
tural dimensions through the questionnaire would be interesting for future research.

7 Conclusion

In conclusion, this cross-cultural study offers insightful information on the variables affect-
ing EV adoption intentions in Spain and India. The integrated model, which combines the
UTAUT?2 and VBN theories while considering national culture, finds considerable dispari-
ties between the two countries at the model level, indicating that cultural considerations
are important in determining EV adoption aspirations. The results show the value of power
distance in societies where reliance on the judgments and views of authority figures greatly
impacts EV adoption. The study further emphasizes the role of pleasure and enjoyment in
promoting EV adoption by highlighting the larger association between hedonic motives
and EV adoption intentions in countries with higher levels of indulgence. The connections
between characteristics and EV adoption intentions were also influenced by cultural factors
such as uncertainty avoidance, collectivism, and long-term orientation, highlighting the
need to consider cultural nuances when developing strategies and interventions to promote
sustainable mobility.

These research findings have real-world applications for decision-makers and other
interested parties in the transportation industry. Policymakers can create custom policies,
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interventions, and communication techniques that resonate with cultural contexts by
acknowledging and addressing the cultural elements influencing people’s attitudes and
behaviors toward EV adoption. Such focused strategies will ease the transition to more
environmentally friendly transport systems and support sustainable growth. This study also
contributes to the literature on sustainable transportation and cross-cultural research by
incorporating various theoretical frameworks and emphasizing the significance of cultural
issues. Future research can build on these findings by analyzing more cultural facets, look-
ing at various geographical areas, and gauging the long-term effects of cultural factors on
EV adoption. These initiatives will improve our comprehension of the intricate connection
between culture, individual attitudes, and adopting environmentally friendly transportation,
ultimately leading to a more environmentally friendly and sustainable future.

Appendix A: Results from the integrated measurement model

Constructs and items measured Standardized  Standard error
factor load-
ings

Performance expectancy (adapted from Khan et al., 2021; Udo et al., 2016; Venkatesh et al., 2012; Wahl
et al., 2020). (Cronbach’s a=0.920; CR=0.920; AVE=0.743; MSV =0.234)

Using an electric vehicle will help me get to my destination on time 0.865%%%*

Using an electric vehicle would be more cost effective 0.875%%%* 0.034

Using an electric vehicle will serve as a good alternative to conventional ~ 0.868%*%* 0.035
vehicles

Using electric vehicles would be useful for me 0.840%** 0.038

Effort expectancy (adapted from Wahl et al., 2020; Shaw & Sergueeva, 2019; Udo et al., 2016; Cron-
bach’s «=0.932; CR=0.933; AVE=0.777; MSV =0.101)

My interaction with the EV would be clear and understandable 0.857%%*

Learning to use an EV would be easy for me 0.912%%% 0.037
I would find EV easy to use 0.890%** 0.036
It would be easy for me to become skillful at using Electric Vehicles 0.865%%%* 0.039

Social influence (adapted from Asadi et al., 2021; Khazaei et al., 2021; Hamzah & Tanwir, 2021; He
et al., 2018; Udo et al., 2016; Cronbach’s a=0.942; CR=0.943; AVE=0.803; MSV =0.039)

Using an electric vehicle would be positive for society 0.889#**

People who are important to me would think that I should use an electric ~ 0.906%** 0.027
vehicle

I would use an electric vehicle if a number of other people use it 0.904%#%** 0.029

My family and friends would be upset if I did not adopt an electric vehicle 0.886%** 0.029

I would receive recognition from others if I adopted an electric vehicle 0.889%#*

Facilitating conditions (adapted from Asadi et al., 2021; Khazaei et al., 2021; Khan et al., 2021; Udo
et al., 2016; Venkatesh et al., 2012; Cronbach’s a=0.877; CR=0.881; AVE=0.649; MSV =0.114)

I would have the necessary resources to purchase an electric vehicle 0.793***

Using an electric vehicle would be compatible with other technologies I~ 0.827#%%* 0.038
use

I would have knowledge, resources, services, and facilities to use an 0.796%** 0.042
electric vehicle

I would be constrained by the lack of infrastructure and other facilities to ~ 0.805%%%* 0.040

use an electric vehicle
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Constructs and items measured Standardized  Standard error
factor load-
ings

Hedonic motivation (adapted from Asadi et al., 2021; Khazaei et al., 2021; Al-Azawei & Alowayr, 2020;
Cronbach’s a=0.865; CR=0.866; AVE=0.682; MSV =0.248)

Driving an electric vehicle would be a pleasant experience compared to 0.819%**
conventional cars

An electric vehicle would be a very exciting new technology 0.851%#%%* 0.048
I would prefer to drive an electric vehicle instead of a conventional car 0.807%%** 0.049

Environmental concern (adapted from Khazaei et al., 2021; Hamzah & Tanwir, 2021; Chen et al., 2021;
Adnan et al., 2018; Cronbach’s a=0.916; CR=0.916; AVE=0.732; MSV =0.398)

I think environmental problems are becoming more and more serious in ~ 0.858%%%*
recent years

I think EVs contribute to saving the environment for the next generation ~ 0.852%%%* 0.035
I think EVs cause less pollution 0.878%#%*%* 0.035
I think individuals have the responsibility to protect the environment 0.834%#%%* 0.036

Personal norm (adapted from Asadi et al., 2021; Hamzah & Tanwir, 2021; Wahl et al., 2020; He & Zhan,
2018; Udo et al., 2016; Cronbach’s a=0.899; CR =0.900; AVE=0.692; MSV =0.230)

I feel a strong personal obligation to use energy wisely 0.801%#%%*

I feel a moral obligation to protect the environment 0.895%%%* 0.044

I feel that it is important to travel as little as possible by fossil fuel pow- ~ 0.862%%* 0.044
ered cars

I feel it is important that people in general protect the environment 0.808%** 0.045

Awareness of consequences (adapted from Asadi et al., 2021; Wahl et al., 2020; He & Zhan, 2018; Udo
et al., 2016; Cronbach’s =0.929; CR=0.919; AVE=0.740; MSV =0.398)

Conventional vehicles contribute to environmental damage 0.868%**

Depletion of fossil fuel constitutes a major problem 0.861%** 0.028
Driving conventional vehicles has an effect on global warming 0.861%#%%* 0.043
Global warming is a problem for society 0.852%%#%* 0.045

Ascription of responsibility (adapted from Asadi et al., 2021; Wahl et al., 2020; He & Zhan, 2018; Udo
et al., 2016; Cronbach’s a=0.874; CR=0.861; AVE=0.610; MSV =0.132)

I have the responsibility to preserve resources and to ensure quality of life (0.873%%%*
for future generations

I have the responsibility to influence the vehicle industry toward more 0.848*%#%* 0.042
environmentally friendly solutions

I feel personally responsible for the environmental problems resulting 0.688%%#%* 0.044
from the type of vehicle I own

I feel joint responsibility for the negative consequences of conventional 0.697%** 0.046
vehicles

Altruistic values (adapted from Chen et al., 2021; Ghazali et al., 2019; Barbarossa et al., 2017; Nayum
et al., 2016; Cronbach’s «=0.898; CR=0.899; AVE=0.690; MSV =0.140)

Equality (equal opportunity for all) 0.822%#%

Helpfulness (work for the welfare of the others) 0.853 %% 0.041
Social justice (correcting injustice, care for the weak) 0.881%#%#%* 0.041
Preserving nature (protecting the environment) 0.762%%%* 0.043

Egoistic values (adapted from Chen et al., 2021; Ghazali et al., 2019; Barbarossa et al., 2017; Nayum
et al., 2016; Cronbach’s «a=0.850; CR=0.851; AVE=0.656; MSV =0.045)

Authority (the right to lead or to command) 0.796%%**
Social power (the right to control or dominate the others) 0.803#%#%* 0.052
Wealth (the possession of good materials and money) 0.830%%#%* 0.056
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Constructs and items measured Standardized  Standard error
factor load-
ings

Biospheric values (adapted from Chen et al., 2021; Ghazali et al., 2019; Barbarossa et al., 2017; Nayum
et al., 2016; Cronbach’s a=0.920; CR =0.903; AVE=0.756; MSV =0.109)

Preventing pollution (preserving natural resources) 0.861%#%*
Respecting the planet (harmony with other species) 0.884%#7%* 0.035
Unity with nature (fitting into nature) 0.864#%*%* 0.037

Openness to change (adapted from Mehta et al., 2019; Barbarossa et al., 2017; Nayum et al., 2016; Cron-
bach’s a=0.908; CR=0.909; AVE=0.769; MSV=0.111)

Freedom (freedom of action and thought) 0.872%%:*
Creativity (uniqueness, Imagination) 0.890%%*%* 0.038
A varied life (filled with challenge, novelty and change) 0.868%#%** 0.036

Purchase intention (adapted from He & Zhan, 2018; Asadi et al., 2021; Wahl et al., 2020; Cronbach’s
a=0.906; CR=0.907; AVE=0.710; MSV =0.248)

Next time I buy a vehicle, I will consider buying an electric vehicle 0.801%#%%*

I expect to drive an electric vehicle in the near future 0.895%%%* 0.044
I have the intention to drive an electric vehicle in the near future 0.862%%* 0.044
I intend to adopt electric vehicle because it is environmentally friendly 0.808%#%** 0.045

*##%p <0.001; For composite reliability (CR > 0.70); convergent validity (CR > AVE > 0.50); discriminant
validity (MSV < AVE); MSV maximum shared variance

Appendix B
Measure India %  Spain % India %  Spain %
(N=378) (N=265) (N=378) (N=265)

Gender of respondent Daily distance driven (Km)
Male 83.1 55.1 Less than 25 km 325 242
Female 16.9 44.9 26-50 km 21.2 13.6
Age of respondent (in years) More than 50 km 14.0 6.8
18 -25 34.9 55.3 I do not use the vehicle daily 32.3 55.5
26 -40 53.7 29.8 Did you know about Electric

Vehicles?
41-55 10.8 14 Yes 84.4 97
Above 55 0.5 49 No 15.6 3
Education level Have you ever driven an

electric vehicle?
Basic Schooling 0.5 04 Yes 14.3 10.2
Diploma and equivalent 0.8 234 No 85.7 89.8
Degree and equivalent 64.3 54 Do you own an Electric

vehicle?
Post-graduation and above 34.4 223 Yes 1.9 1.1
Driving experience expressed No 98.1 98.9

in years

1—5 36.8 26
6- 10 16.4 14.3
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Measure India%  Spain % India %  Spain %
(N=378) (N=265) (N=378) (N=265)

11—15 13.8 11.7

Above 15 132 23
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