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ARTICLE INFO ABSTRACT
Keywords: Given its detrimental role in sustainability and community health, air pollution constitutes a
Tl.'ansportfltion global challenge nowadays, and urban transport has been proven to be a key contributor to the
Alr {x})}llutlon problem. At a population level, and especially in Low- and Middle-Income Countries (LMICs),
?cf:ctern measures for reducing contamination usually require deep behavioral changes and “sacrifices”
Attitudes among individuals who may (or may not) be willing to modify their habits.
Sustainability Objective: This research, conducted in the Dominican Republic, aimed to assess the effect of in-

Dominican Republic dividual factors, transport habits, and pollution-related concerns on the individual’s will to act to
reduce air pollution.
Methods: For this study, we counted on the participation of a nationwide sample of 1250 adult
Dominican citizens (50% females; 50% males) with a mean age of 36.7 years.
Results: Overall, Dominicans tend to self-report a considerably high concern about transport air
pollution, especially among women and inhabitants of urban areas. The willingness to act was
significantly influenced by demographic factors, travel frequency, and pollution-related concerns.
Also, both individual and socially perceived environmental concerns exert a statistical mediation
between individual factors and the self-reported predisposition to help reduce pollution through
behavioral changes.
Conclusions: The results of this study suggest that both individual and social pollution-related
concerns influence the personal willingness to act against air pollution, although in different
ways. Interestingly, while peoples’ own concerns increase their willingness to act, solely
perceiving a greater collective concern seems to dispirit individuals’ will to take further action.
Accordingly, developing further individual and collective initiatives to increase pollution-related
responsiveness could be essential to face this growing problem in the Dominican Republic and the
Caribbean.

1. Introduction

Among all the Sustainable Development Goals (SDGs) proclaimed by the 2030 Agenda for Sustainable Development, the fight
against climate change stands out (United Nations Organization, 2015), especially as for the contribution of urban areas ~which are
commonly the most polluting- to the preservation of the environment (United Nations Organization, 2020; WMO, 1979; White, 1979).
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From a transport-focused point of view and given the close relationship between mobility and CO2 emissions, several agencies have
suggested that changing people’s transportation patterns might help to alleviate air pollution and prospectively improve the pop-
ulation’s quality of life, happiness, and welfare United Nations Organization, 2020; WHO, 2018; IPCC, 2014). Interestingly, among
countries largely depending on tourism (such as the Dominican Republic), air pollution has been found to make larger urban areas less
attractive for tourists, the reason why tourism tends to move —except in extreme need- to less populated areas (Churchill et al., 2022;
Moore, 2010; Spencer, 2019).

At the community level, recent studies have shown a relative degree of awareness of mid-term forecasts on air pollution and climate
change, but further work is still needed amid a challenging panorama (Navarro, 2017; Ramirez et al., 2019). On the one hand,
alongside several socioeconomic disparities, daily travel behaviors in Low and Middle-Income Countries (LMICs) remain highly
dependent on motorized transport, and a part of the population is still reluctant to consider shifting to other means of travel (Cordero,
2012). On the other, the evidence suggests that really effective actions aimed at relieving climate change are not limited to awareness,
but require a certain degree of will from people, since decarbonizing their mobility often implies substantial behavioral changes
(Becerra et al., 2013).

1.1. Mobility, pollution, people’s awareness and willingness

Almost all literature sources agree on the fact that changing daily transportation patterns is a key to boost environmental sus-
tainability, as well as energy efficiency. For instance, during the last decades, the proportion of overall energy used by road transport
increased from 23% (1971) to 29%, with a subsequent impact on air pollution rates (IEA, 2019). In this regard, and apart from
invigorating modal shifts, and improving public transport offering, previous studies have highlighted the value of current Commu-
nication/Connected Technologies (ICTs) in reducing pollution, for instance, reducing unnecessary trips, using shared transport modes,
and increasing remote work offer (Arnfalk, 2002; Hu et al., 2021; Useche et al., 2022).

Atapopulation level, and apart from developing an effective climate policy (i.e., systematic actions to mitigate and adapt to climate
change), invigorating people’s adherence to it remains one of the biggest current challenges to strengthen the reduction of air pollution
in most countries (Rains et al., 2019). According to previous studies, the social representation of neighborhood, town and country-level
pollution, as well as its perceived risk for health and welfare, becomes fundamental to involve individuals in this type of measures and,
subsequently, to improve their outcomes (Huang and Yang, 2020). Accordingly, studies such as Wise et al. (2020) have remarked that
the success of the actions aimed at mitigating climate change mostly depends on the population’s knowledge, awareness of the issue,
and attitudinal factors essential to modifying their behavior.

Moving on to the urban mobility sphere, different and complementary strategies have been suggested by literature to achieve the
purpose of increasing the number of daily non- or less-polluting trips, among which communicative actions aimed at raising public
awareness (Faus et al., 2021; Henry and Gordon, 2003; Riley et al., 2021), enforcing transport cleanness with technology (Hu et al.,
2021), increasing the mass transport offer (Ceder, 2021), and even improving the quality and satisfaction with sustainable trips
(Fernandez-Heredia et al., 2016) stand out.

1.2. Contextual hints on urban mobility and pollution in the region

In the Dominican Republic, fossil energy sources have been argued to be the main producers of greenhouse gases, systematically
increasing environmental pollution in cities and towns. More specifically, the field of transport represents 41% of the useful energy
used in consumer sectors (PNUD & GEF, 2018). It is estimated that emissions from vehicles represent approximately 48% of the total
amount generated by fossil fuel consumption, which is accelerating climate change (Spomenka and Angelov, 2017). For this reason,
from the Dominic Republic institutions, efforts are being made to reduce air pollution produced by motor vehicles through laws and
measures that can improve the country’s mobility, encouraging sustainable transportation (Alonso et al., 2021a; Law, 2017 n° 63-17).

In recent years, the National Institute of Public Health (INSP), in collaboration with the Pan American Health Organization (PAHO),
conducted a study on air quality in Latin America and the Caribbean (see Riojas-Rodriguez et al., 2016). One of the main findings was
that most of the cities assessed had levels of inhalable particulate matter above the values considered acceptable in international
guidelines. In addition, there was a notable lack of information on this problem. In fact, only 77 cities out of the 17 countries analyzed
had official data on pollutants concentrated in the atmosphere, and in some cases (including the Dominican Republic), data recording
was incomplete. Specifically in Santo Domingo, the largest city, there is no programme for monitoring and recording air conditions,
despite high concentrations of inhalable particulate matter (especially PM2.5) being detected. According to government sources, the
main causes of this situation are pollutant vehicle emissions from the combustion of gasoline and diesel, as well as (outside the sphere
of mobility) energy generation activities and the burning of solid waste (DGII, 2016).

In terms of vehicle fleet, the latest data indicate that there are about 4,842,367 registered private vehicles in the Dominican Re-
public, an increase from the previous year (DGII, 2022). In addition, approximately 52% of this fleet comprises vehicles over ten years
old that use fossil fuels. In vehicle-owning terms, 60% of the population owns a private vehicle, so it is estimated that, daily, motor
vehicles alone emit around 90, 324, 100 kg of carbon monoxide (CO) into the environment. However, more than half of the citizens
make their regular trips by public transport INTRANT, 2020). In this regard, the most commonly used means of transport are public
buses and motorcycle taxis. Although a priori, the use of public transport is positive for mobility and pollution rates, this information
needs to be put into context. In Dominican cities, both public buses and motorcycle taxis are poorly managed means of transport mostly
without defined stops or fixed routes and timetables (Alonso et al., 2022). This means that they often circulate in oversupply, making
stops in areas that obstruct the passage of other vehicles, and causing major traffic jams and congestion, thus increasing air pollutant
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emissions and reducing their potential to strengthen sustainable mobility (DGII, 2022).

The situation in which the country was involved caused the Dominican Republic to make a commitment in 2015 to reduce its
greenhouse gas emissions by 25% by 2030. That same year, the first imports of clean technology hybrid vehicles were achieved with
the support of Law No. 103-13 on Incentives for the Importation of Non-Conventional Energy Vehicles (2013). However, little progress
has been made in this line, with the number of electric or hybrid vehicles registered in the vehicle fleet being very residual (DGII,
2022). Despite this, the National Institute of Transit and Land Transport (INTRANT) and other entities responsible for transport in the
Dominican Republic have developed specific initiatives and support to increase the hybrid or electric public transport fleet, and work
on the creation of the first electric corridor in the country, to be located in Santo Domingo. In addition, they are working on the
adaptation of various areas and regions of the country to allow the circulation of these vehicles. On the other hand, INTRANT has also
announced financial aid to promote access to zero-emission motorcycles for passenger transport, including motorcycle taxis.

1.3. Study aims

The core aims of this study were: first, to assess the effects of demographic factors, trip patterns, and pollution-related perceptions
on the individual willingness to take actions aimed at fixing the problem in a nationwide sample of Dominican citizens. Secondly, we
aimed to test whether pollution concerns mediate between individuals’ demographic factors, travel habits, and their self-reported
willingness to act to reduce air pollution.

1.4. Theory-building of study hypotheses

Based on the available literature and coherently with the two study aims, the following two core hypotheses were developed.

Hypothesis 1. Demographic factors, transport habits, and the degree of interaction with Information and Communication Tech-
nologies (ICTs) and pollution-related concerns might significantly influence the Dominicans’ willingness to take action to face the
problem. This hypothesis is grounded on the following findings from previous studies:

- Educational status has been shown to have effects on the awareness of environmental problems, and predispose pro-environmental
attitudes and behaviors. Previous studies conducted in other countries, such as Wang et al. (2022) and Yusuf and Fajri (2022),
provide good evidence that focusing on the population’s educational attainment would help to increase its levels of
pro-environmental patterns at a population level.

Current trip patterns of individuals (including trip modes and how often they use them) have been suggested to influence their
pollution-related perceptions and will to partake in environmentally-friendly modal shifts, such as moving to public or active
transportation (Borhan et al., 2014; Oviedo-Trespalacios et al., 2021). Moreover, studies conducted in Asian and Latin American
countries endorse the assumption that transport means used by individuals, as well as those offered, are linked to their expectations
of reduced pollution and shift willingness (Fan and Chen, 2020; Guzman et al., 2023).

Individuals’ degree of interaction with Information and Communication Technologies (ICTs) has been claimed to modulate their
likelihood to shift to active transportation and road behaviors, since it would increase access to information, development of
environmental concern, and willingness to act (Alonso et al., 2021; Perez-Ramos et al., 2021; Useche et al., 2021). For instance,
recent studies such as Ai et al. (2021) and Xiao et al. (2022) suggest that access to the internet, social media, and other connected
sources facilitates subjects’ involvement in pro-environmental behaviors. Other studies, such as Becker et al. (2023) suggest that
using technological advances in mobility such as wearable sensors may increase their concerns about air pollution and its potential
health impacts, which could motivate protective action.

Individual and perceived social concerns about air pollution stand out as key issues for explaining peoples’ will for
environmentally-related behavioral changes (Cruz and Manata, 2020; Latkin et al., 2021). Previous studies have highlighted that
an increased environmental concern is associated with a greater likelihood to perform pro-environmental behaviors inside and
outside the sphere of mobility, aimed at reducing pollution, global warming, and other current socially highlighted threats
(Balunde et al., 2019; Manca et al., 2022).

Hypothesis 2. The degree of concern about air pollution may exert a statistical mediation between demographic and trip-related
variables and individuals’ self-reported willingness for action. In this regard, several studies have argued that even though factors
such as education, access to information, and first-hand knowledge of environmental issues (e.g., perceiving them as a result of
frequently using polluting transport means) may increase awareness, action could not be necessarily triggered by this (Lv et al., 2021;
Shen and Wang, 2022). For instance, awareness-raising campaigns, apart from being well-recalled by people, seem to have a very
limited effect on their actual behavior (Pol et al., 2001; Faus et al., 2023). Instead, although information remains essential to explain
environmentally-friendlier behaviors, evidence suggests that psychosocial factors such as psychological concern would increase in-
dividuals’ step into action to face phenomena such as pollution and climate change (Latkin et al., 2021).

This way, this research wants to contribute to filling the existing knowledge gap on user-based transport pollution-reducing be-
haviors in Caribbean countries as, to the best of our knowledge, no previous research has addressed this issue from a psychosocial and
attitudinal approach in the region.
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2. Methods and materials
2.1. Participants and procedure

The study sample comprised 1250 individuals (general population) from the Dominican Republic, with a proportional sample
distribution to the national census. Half of them were females, and half were males. The demographic variables of reference were:
gender, age (always >18), province, and habitat. According to the type of road user and the possibility that they may travel daily by
more than one means of transport, 61% use private vehicles for their regular journeys as drivers or passengers, 21.8% travel daily by
public transport, and 67% usually commute by walking. The full set of sample demographics is presented in Table 1.

To achieve nationwide representativeness, the minimum sample size needed was estimated at n = 680 individuals, assuming a level
of confidence of 95%, a maximum margin of error of 5% (« = 0.05), and a beta (p) of 0.20, which allows for an 80% power. Although
this sample size did not account for different types of drivers (professional (35.1%) and non-professional (64.9%), which were anyway
distributed proportionally to population data), the sample size was substantially increased to represent these groups better on
descriptive terms.

Participants responded to the survey in a face-to-face approach, using computer-assisted interviews at public locations in both
urban and rural areas, covering the 31 different regions of the Dominican Republic. There was no prior contact with participants. The
data collection took place alongside the National Survey on Mobility of the Dominican Republic 2019, specifically between November
24th and December 7th (INTRANT, 2020).

2.2. Description of the questionnaire

The questionnaire presented to participants included questions related to urban mobility phenomena. For this version of the na-
tional survey, some relevant topics in light of the Sustainable Development Goals (SDGs) for 2030, adopted during the last lustrum by
the United Nations, were emphasized. Specifically, topics such as daily mobility habits, use of public and private transportation, active
mobility (e.g., walking and cycling), air pollution, road safety problems and potential actions were addressed. In order to achieve the
proposed objectives, the following variables were considered:

Sociodemographic variables and daily transport patterns: Age (continuous variable); Educational level (ordinal); City/town size
(ordinal; grouped in accordance to the number of inhabitants).

Motorized and non-motorized trips: Average number of weekly trips performed by both motor and non-motorized means of transport.

Interaction with ICTs: the overall degree of interaction of participants with Information and Communication Technologies (ICTs; e.g.,
smartphones, tablets, navigators, wearables, and other internet-connected devices), measured in a single-item scale ranging from 1
(very scarce interaction) and 5 (very high interaction), previously used to assess the self-reported involvement on these technologies
use (Useche et al., 2021).

Concern levels: these two variables were measured by means of a short set of 6 questions. This questionnaire used a scale between
[0-10], where 0 = not concerned at all, and 10 = very much concerned. Two levels of analysis were defined.

1) Own concern degree: the extent to which individuals consider they are aware of the problem of air pollution caused by transport (3-
items; @ = 0.769). Example item: " to what extent are you concerned about the issue of pollution in cities?".

Table 1
Sociodemographic data of the study sample.

Demographic feature N %

Gender Male 625 50%
Female 625 50%
Total 1250 100%

Age group 18-24 260 20.6%
25-34 311 24.7%
35-49 356 29%
50-64 221 17.5%
>65 102 8.1%
Total 1250 100%

Do you drive a motor vehicle? Yes 580 46%
No 670 54%
Total 1250 100%

Do you currently hold a driving license? Yes 273 21.7%
No 977 78.7%
Total 1250 100%

Do you normally drive? Yes 470 37.3%
No 780 62.7%
Total 1250 100%

Type of driver Professional 202 35.1%
Private 373 64.9%
Total 575 100%
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2) Perceived social concern: the extent to which individuals believe there is a concern about vehicle-related air pollution within their
society (3-items; @ = 0.815). Example item: “to what extent do you believe the members of your community mind about air pollution?".

Willingness for action: This can be understood as the extent to which participants are willing to contribute to reducing atmospheric
emissions through their own actions. This attitudinal factor was measured through a single item (i.e., To what extent would you be willing
to change your transport habits to reduce air pollution, even it that implies substantial changes in your daily mobility?) using a scale ranging
between 0 (not important at all) and 10 (very important).

2.3. Data analysis

For this study, descriptive analyses were carried out to describe and characterize the assessment of the proposed measures and the
importance that the Dominican Republic’s population gives to pollution in their country. Moreover, Pearson’s correlations were used
to establish possible statistical relations among the analyzed variables. Both Student’s T and Welch’s T-based robust tests were used to
assess whether significant differences between population groups exist. Once the data were obtained, pertinent statistical analyses
were carried out using © IBM SPSS (Statistical Package for Social Sciences), version 26.0.

Regarding the second objective of the study, Structural Equation Modeling (SEM) with maximum likelihood analyses (MLA) was
carried out. The aim of this procedure was to statistically explain individuals’ willingness to act to reduce air transport pollution on the
basis of their demographic factors, ICT interaction, and transportation habits, used as predictors or exogenous variables. Paths were
drawn in order to differentially study the effect of the study variables on (i) individuals’ degree of concern for transport-related
pollution, (ii) the perceived degree of concern in their society, and (iii) the importance attributed to taking actions to reduce air
pollution caused by motor vehicles.

This confirmatory procedure was chosen bearing in mind the possibility of testing statistical mediations through hypothesis-based
paths (Gunzler et al., 2013; Leth-Steensen and Gallitto, 2016), as well as to include both continuous and discrete (categorical and
ordinal) factors in the model for estimating dependent variables (Rhemtulla et al., 2012). As for goodness of fit indexes, the model
adequacy was weighed through different estimators, as suggested in specialized sources such as Hu and Bentler (1999). The criteria to
determine a satisfactory model fit was defined by a CMIN/df ratio (between Chi-square value and degrees of freedom used) under 5; a
set of fit indexes (Confirmatory Fit Index — CFI; Normed Fit Index — NFI; and Incremental Fit Index — IFI) greater than 0.900; and a Root
Mean Square Error of Approximation (RMSEA) lower than 0.070. Differential cut-off criteria (significance levels) of p < .05, p < .01, p
< .001 were applied. Structural Equation Modeling was carried out using AMOS software, version 26.0.

2.4. Ethics

As this was a study supported by the Dominican government, there was a maximum adherence to personal information handling
protocols in compliance with the existing laws on data protection and ethical guidelines. Participants’ involvement in this study was
totally voluntary and anonymous. All participants gave their consent before participating in the study after the research staff provided
them with an explanation of the research objectives and all the previously mentioned considerations.

The study was approved by the Ethics Committee of the Research Institute on Traffic and Road Safety of the University of Valencia
(IRB approval number: HE0001241120).

3. Results and discussion
3.1. Descriptive outcomes

Overall, the descriptive outcomes of this study suggest that self-reported concern about transport-related air pollution seems
considerably high, having reported an average value of M = 8.81 (SD = 2.45) for the case of the general population. However, there are
also some key differences if the demographic profiles of inhabitants are considered. Namely, it was observed that women and in-
habitants of urban zones manifest the highest levels of concern, as detailed in Table 2.

Coherently with the gender differences found, previous studies remark how environmental concern has been argued to be a highly
gendered matter since various decades ago, with females predominantly (and consistently) showing greater levels of it, same as in
previous studies (Arcury et al., 1987; Cruz and Manata, 2020). On the other hand, no significant differences were found when
comparing individuals in accordance with either the type of vehicle they drive the most (if applicable), their main reason for driving, or
depending on the most used transportation mode. In other words, scores tended to be homogeneous regardless of whether the person
was a frequent driver, a pedestrian, or a public transport user.

In relation to the extent to which citizens believe that the levels of pollution produced by vehicles and circulation in cities should be
controlled, the tendency is maintained both in the general results and depending on the sociodemographic variables of gender, age,
and habitat, as shown in Table 3.

As for the second participants’ habitat, inhabitants of urban areas comparatively self-reported greater degrees of environmental
concern. This is coherent with the found in previous studies such as Satterthwaite (1993) and Zheng et al. (2019), which support the
idea that, although there is more pollution in them, people living in cities tend to be more aware of the importance of environmental
issues, something that does not occur to a similar extent in rural areas.

Also, although it is noteworthy that empirical evidence in this regard remains scarce among Low and Middle-Income Countries
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(LMICs), whose gentrification tends to have particular dynamics according to contextual features and needs (Freitas et al., 2020),
studies conducted in countries such as China (Liao et al., 2015) and Ghana (White and Hunter, 2009) remark the frequent lack of
awareness on environmental pollution issues inside individuals’ habitat, a phenomenon known as “environmental hyperopia” that,
although present in both developed and developing countries, impairs both pro-environmental perceptions and behavioral outcomes
(Gartin et al., 2020; Schultz et al., 2014).

3.2. Structural analyses

The resulting Structural Equation Model presented in Table 4 (graphically in Fig. 1), shows that the relationship between de-
mographic factors and the willingness for action could be mediated by two variables related to awareness on the matter: citizens’ own
concern (above rows of Table 4) and the degree of concern perceived in society. All standardized parameter estimates are presented in
Fig. 1, in which the unidirectional arrows indicate the direction of the explanatory relationship between the study variables included in
the model.

3.2.1. Direct and indirect effects

As depicted in Table 4 (and Fig. 1, as a summary), eleven direct effects were significant. As initially hypothesized, both in-
dividuals’ concern about pollution and the concern they perceive in society as a whole significantly influence their willingness to take
action to reduce air pollution caused by motor vehicles.

Age positively and significantly predicted the degree of perceived social concern, but not the individuals’ concern or willingness to
act on vehicle-caused air pollution. Educational level exerts a positive effect on individuals’ concern about pollution, but also on the
need for action itself, i.e., individuals with a higher education degree are more aware of this matter, and they attribute more
importance to actions against it.

Additionally, city/town size and income levels were found to negatively affect the individuals’ concern about pollution. Regarding
transportation habits, the frequency of both motorized and non-motorized trips positively affected the attributed willingness for ac-
tion, although not on the perceived social or personal degree of concern. However, only a higher frequency of non-motorized trips (e.
g., walking or biking) significantly predicted a higher degree of importance attributed to acting against this problem.

Finally, the degree to which individuals interacted with Information and Communication Technologies (ICTs) positively increased
their concern about pollution and the attributed willingness for action, but not their perception of the social concern in this regard. In
other words, perceived social concern seems not to be significantly influenced by users’ degree of interaction with new technologies.

As for the case of significant effects mediated by other study variables, three indirect effects (total mediations) were found: firstly,
the relationship between age and self-reported willingness for action was fully mediated by the degree to which Dominicans perceive
that there is a social concern (among others) for vehicle-caused air pollution. In practical terms, a greater perceived social concern
tends to uniformly predict a lesser (own) willingness for action. This interesting fact will be addressed below in the discussion.

In the second case, neither income level nor city/town size exerted a significant effect on the dependent variable (willingness for
action), being rather fully mediated by the individual degree of concern about air pollution, whose relationship to the latter remains
positive and significant, as shown in the “indirect effects” chart of Fig. 1.

3.3. Hypothesis-based outcomes

The aims of this study were twofold: first, to assess the effects of demographic factors, trip patterns, and pollution-related per-
ceptions on the individual willingness to take actions aimed at fixing the problem in a nationwide sample of Dominican citizens (see
Hypothesis 1); and second, to test whether pollution concerns mediate between individuals’ demographic factors, travel habits, and

Table 2
Degree of concern about air pollution among Dominican citizens.
Factor N M sD”
Self-reported concern over air pollution [0-10] 1250 8.81 2.45
Demographic variables N M SD
Gender* t(1254.84) = -2.82; p = .005 Male 625 8.61 2.50
Female 625 9.00 2.38
Habitat* t(297.76) = 2.69; p = .007 Urban 1019 8.91 2.32
Rural 231 8.35 2.93
N re p-value
Age 1250 —.046 .104

Notes for the table.

* Mean difference/correlation is significant at the level p < .05; ** Mean difference/correlation is significant at the level p < .001.
2 M = Arithmetic mean.
b SD = Standard Deviation.
¢ r = Pearson’s correlation coefficient [0-1].
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Table 3
Perceived degree of how much pollution (produced by vehicles) should be controlled.
Factor N M SD”
To what extent do you consider that the levels of pollution produced by vehicles and circulation in cities should be controlled? 1250 8.83 2.33
Sociodemographic variables N M SD
Gender* t(1248.42) = -2.60; p = .009 Male 625 8.66 2.42
Female 625 9.00 2.22
Habitat* t(4.8s) = 2.75; p = .006 Urban 1019 8.93 2.23
Rural 231 8.41 2.69
N r p-value
Age* 1250 —.061 .030

Notes for the table.

* Mean difference/correlation is significant at the level p < .050; ** Mean difference/correlation is significant at the level p < .001.
% M = Arithmetic mean.
b SD = Standard Deviation.
¢ r = Pearson’s correlation coefficient [0-1].

their self-reported willingness to act to reduce air pollution (see Hypothesis 2). This section has been structured in order to sequentially
discuss the specific (and most relevant) findings gathered in regard to each one of them.

3.3.1. Hypothesis 1: do individual factors and perception affect individuals’ will to act?
As for the first study aim, it was expected that demographic factors, transport habits, and the degree of interaction with ICTs and
pollution concerns might significantly influence individuals’ willingness to take actions aimed at facing the problem, a key attitudinal

Table 4
Variables included in the model, estimates, and significance levels of the SEM paths for explaining the subjective perception of the need for actions on
urban pollution.

Model metrics

Test outcome: x* = 13.444; p = .002

Ordinal indices: NFI = .913; CFI = .933; IFI = .938 (all above .900)

Root Mean Squared Error of Approximation (RMSEA) = .043, ICgy, = [.030-.056] (maximum set at .060)
Minimum discrepancy: CMIN/df = 3.316 (assumed as optimal if < 5.0)

Variable Std.p.C.” S.E." CRS p?
Age (years) — Own Concern —.022 .005 -.737 461
Educational level - Own Concern .029 .037 .981 .327
Income level — Own Concern —.052 .000 —1.842 *
City Size - Own Concern —.083 175 —2.984 el
Motorized trip frequency - Own Concern —.017 159 —.624 .533
Non-motorized trip frequency - Own Concern 125 .022 4.415 bl
Interaction with ICTs - Own Concern .084 .023 3.001 i
Age (years) - Perceived Social Concern .059 .043 2.013

Educational level - Perceived Social Concern —.081 .333 —2.704 e
Income level - Perceived Social Concern —.045 .000 —1.591 112
City Size - Perceived Social Concern .008 1.599 .297 .766
Non-motorized trip frequency - Perceived Social Concern .004 .199 155 .877
Motorized trip frequency — Perceived Social Concern —.010 1.449 -.375 .707
Interaction with ICTs - Perceived Social Concern .026 212 912 362
Age - Willingness for Action —.011 .004 —.396 .692
Educational level - Willingness for Action .073 .032 2.648 **
Income level - Willingness for Action —.021 .000 —.798

City Size - Willingness for Action —.039 155 —1.497

Non-motorized trip frequency - Willingness for Action .107 .019 4.025

Motorized trip frequency - Willingness for Action 112 .140 4.334

Interaction with ICTs - Willingness for Action 134 .021 5.092

Own Concern - Willingness for Action 291 .025 11.103

Perceived Social Concern - Willingness for Action —.075 .003 —2.896

Notes for the Table.

*Path is significant at the level p < .050; ** Path is significant at the level p < .010;

b S E. = Standard Error.
¢ C.R. = Critical Ratio.
d p-value.

Path is significant at the level p < .001.
@ Std.P.C. = Standardized Path Coefficients (can be interpreted as linear regression weights).
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Fig. 1. SEM direct (above) and indirect (below) effects over “willingness for action”. Notes for the figure: All solid lines represent significant paths (as
shown in Table 4); ellipses represent inferred (latent) factors, while squares represent observed variables.

outcome. In this regard, the structural equation modeling procedure has shown theoretically parsimonious statistical effects on
“willingness for action” have been found, among which there stand out:

Firstly, concern levels were significantly influenced by sociodemographic factors. For instance, and coherently with other studies,
educational attainment has been found to be related to an increased level of environmental pollution-related own concern (Plombon,
2011; Wang et al., 2022). On the other hand, a greater frequency of non-motorized trips is significantly associated with a greater
concern for pollution. This makes sense if it is considered that pedestrians and cyclists, despite being fewer pollution generators than
motor vehicle drivers, tend to be those inhaling the most toxic particles condensed in the polluted air (Cepeda et al., 2017; De Nazelle
et al., 2017). In addition, the literature supports that opting for sustainable modes of travel may be related to an increased concern
about pollution and be a way to take action to reduce it (Rajé et al., 2018; Shi et al., 2017). Secondly, and as for willingness to act as
direct predictors, both educational attainment and ICT interaction have shown a positive and significant effect (Faus et al., 2022).
From an empirical point of view, the little existing data suggests that raising environmental concerns remains useful for raising positive
behavioral changes, although only to a certain extent (Lee et al., 2015; Minelgaité and Liobikiené, 2021; Wang et al., 2022).

Further, it stands out that, although own concern levels were only significantly explained by the frequency of non-motorized trips,
the willingness to act is also greater among individuals performing both non-motorized and motorized trips. Although the evidence in
this regard is still scarce, some studies suggest that pro-environmental behaviors of motorized users can be triggered as a response to
facing problems and challenges typical of the road environment (e.g., daily driving under adverse conditions), which can reduce
psychological distance with environmental issues and increase motivation for seeking solutions and improvements (Unal et al., 2018;
Yang et al., 2022).
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Also, it is worth remarking that in this study, pollution concerns were addressed from two levels: individual (i.e., how concerned
our participants were), and social (i.e., to what extent they perceive others are environmentally concerned), finding that their effects
indeed differ. On the one hand, greater degrees of own concern explain a greater willingness for action, coherently with previous
studies addressing the coherence between perception/belief and attitude in environmental behavior settings (Yang et al., 2022).
Overall, most of them associate perceiving environmental problems with having a more receptive, positive, or active attitude towards
their solution, even if it implies individual efforts, restrictions, or even certain ‘sacrifices’ (Vassanadumrongdee and Matsuoka, 2005).

On the other hand, a greater perceived social concern was related to a lesser individual will to act. One possible interpretation of
this phenomenon is that the belief of a concerned social group might enhance some relaxation at the individual level. This idea is in line
with other studies finding a lesser sense of responsibility among people, assuming that “others will take care of it” for certain relevant
social issues, including environmental affairs (Inoue et al., 2017; Ramirez et al., 2019). Also, there is a possible relationship with
bystander bias, in which, in the face of a negative event, the more people are aware of the problem, the more likely it is that no one will
act (Rubio-Martinez et al., 2019). Previous studies have argued that this particular issue can be considered somewhat dangerous, as it
can produce the opposite effect to the one sought, leading to fewer and fewer people taking action against transport-related pollution
(Shen, et al., 2018; Alonso et al., 2021b).

3.3.2. Hypothesis 2: does environmental concern mediate these relationships?

As a second study objective, this study aimed to test whether pollution concerns mediate between individuals’ demographic factors,
travel habits, and their self-reported willingness to act to reduce air pollution, hypothesizing that the degrees of concern about air
pollution may exert a mediating role between demographic and trip-related variables and individuals’ self-reported willingness for
action.

In this sense, own pollution-related concern was the strongest mediator in these relationships, suggesting that increasing it would
help to invigorate individuals’ will to act in transport settings pro-environmentally. However, the value of this affirmation is relative,
as it does not necessarily guarantee action. For instance, studies such as Badland and Duncan (2009) have suggested that despite
recognizing the importance of pollution for health and the environment, this knowledge does not affect one’s habitual movements,
walks, or bike rides. Indeed, in some cases, air pollution has been found to be often considered a mere discomfort of which people tend
to be aware, rather than an actual threat to health and welfare (Semenza et al., 2008). On the other hand, what the literature endorses
the most is a greater likelihood for action in cases in which consequences can be forecasted in the near future, or are already expe-
rienced, raising active concerns that may drive positive behavioral changes aimed at fixing specific issues (e.g., “reducing the already
existing pollution in my city)”. This has been, indeed, suggested by some of the few studies already existing in the Pan-American region
(Diaz et al., 2020; Mateer et al., 2022).

Coherently, this study proposed that pollution concerns might help link individual (e.g., demographic, trip-related) and attitudinal
factors (i.e., willingness to act), finding that although in different ways, this mediation would be both statistically plausible and
reasonable if interpreted in the light of previous pieces of evidence.

However, the contribution of this first study must be said to be limited to explaining factors that predict action (and not the action
itself). Our results must be evaluated through subsequent studies and evaluations addressing the behavior of citizens -and not the
intention to perform it, which may substantially differ-as a central unit of analysis (Henry and Gordon, 2003). Other relevant limi-
tations and implications are presented and briefly discussed below.

3.4. Limitations of the study and further research

Although this nationwide research had some key strengths, such as (i) addressing a scarcely studied issue in the region; (ii) having
achieved a good model fit; and (iii) privileging parsimonious (and literature-based) interpretations, it is worth acknowledging some
shortcomings potentially affecting the study outcomes, as well as their validity.

Firstly, and regardless of the anonymous approach to participants, we cannot assure the non-interference of common method biases
(branded in the literature as CMBs). This is a common shortcoming of self-report-based designs (Nasaescu et al., 2020). Also, this study
addressed noticeably sensitive topics (e.g., climate change, personal behavior, and attitudes) which can be affected by phenomena
such as social desirability and politically correct answers. Therefore, readers are invited to interpret this data with caution, as we are
unable to guess the actual influence of these biases in this type of design.

Also, our number of variables is limited, and there might be several other factors not addressed in this research potentially
influencing citizens’ attitudes and potential behaviors. Said otherwise, the number of items that a government survey allows
comprising is considerably reduced. Therefore, our study variables are calculated on the basis of a limited number of items, making it
impossible to cover all the facts/issues that would be desirable. Further, even though it practically affects all current empirical
research, the latest social changes in terms of transportation and concerns raised by the recent COVID pandemic should be considered
for time-framing the results presented in this research.

Lastly, we would like to encourage researchers studying this topic to carry out complementary data collection techniques (e.g.,
surveys, focus groups), in order to increase the understanding of the topic “beyond numbers”.

4. Conclusions

This empirical research, conducted in the Dominican Republic, analyzed the effect of demographic factors, travel habits, and
pollution-related perceptions on individuals’ willingness to act to solve the problem.
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The first descriptive conclusion drawn from the study data is that there is a relatively high self-reported concern about transport air
pollution. This concern is especially greater among women and the inhabitants of urban areas. However, there were no significant
differences when analyzing according to types of road user.

Secondly, the SEM-based analyses suggest that individuals’ willingness to act for air pollution improvement can be explained by
demographic variables, trip patterns, and interaction with ICTs, but only in a partial way. In addition, pollution concerns allow a
reasonable link (via statistical mediation) between individual factors and the attitudinal predisposition (i.e., willingness for action).

There is, however, a “flip side” of the coin: solely perceiving a greater social awareness seems to negatively influence personal
willingness for action. A plausible explanation is that a greater social concern could make individuals externalize the responsibility for
solving the problem, thus suggesting the need for more information and efforts aimed at strengthening the collective involvement in
the “sustainabilization” of transport habits.

4.1. Implications for practice

To the best of our knowledge, this is the first study addressing a similar issue from a psychosocial and attitudinal approach in the
Caribbean. For this reason, and with regard to the practical applications of the study, the results can benefit different stakeholders.

- Governmental authorities would find it useful to know the degrees of concern and willingness of the population in regard to
transport-related air pollution.

- Secondly, agencies from other countries in the region might find these outcomes useful, especially if the similarity of the present
transport dynamics and problems in the Caribbean is considered.

- Finally, these outcomes can serve as a relevant background for further researchers studying the actual environmental behaviors of
the population beyond their stated preferences and intentions, which is the scope of the current study.

Author contributions

For this study, F.A. and S.A.U., conceived, designed and supervised the research and performed the data collection; S.A.U. and M.F.
analyzed the data; F.A. and C.E. contributed reagents/materials/software/analysis tools; S.A.U. and M.F. wrote the paper; S.A.U.
performed the paper revisions. All authors have read and agreed to the published version of the manuscript.

Funding

This study has been funded (Grant, 20170475) and supported by the INTRANT (National Institute of Transit and Land Trans-
portation) and the OPSEVI (its Permanent Observatory in Road Safety), public agencies of the government of the Dominican Republic,
and was supported by the research grant ACIF/2020/035 from “Generalitat Valenciana”. Funding entities did not contribute to the
study design or data collection, analysis, and interpretation, or writing the manuscript.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Data availability
Data will be made available on request.
Acknowledgements

The authors wish to thank all participants of the study and institutional stakeholders, such as the National Institute of Transit and
Land Transportation (INTRANT), for providing support and technical advice to the study. Also, special thanks to Arash Javadinejad
(certified academic translator) for the professional edition of the final version of the manuscript.

References

Aj, P., Li, W., Yang, W., 2021. Adolescents’ social media use and their voluntary garbage sorting intention: a sequential mediation model. Int. J. Environ. Res. Publ.
Health 18 (15), 8119. https://doi.org/10.3390/ijerph18158119.

Arcury, T.A., Scollay, S.J., Johnson, T.P., 1987. Sex differences in environmental concern and knowledge: the case of acid rain. Sex. Roles 16, 463-472. https://doi.
org/10.1007/BF00292481.

Alonso, F., Faus, M., Cendales, B., Useche, S.A., 2021a. Citizens’ perceptions in relation to transport systems and infrastructures: a nationwide study in the Dominican
republic. Infrastructure 6 (11), 153. https://doi.org/10.3390/infrastructures6110153.

Alonso, F., Faus, M., Esteban, C., Useche, S.A., 2021. Is there a predisposition towards the use of new technologies within the traffic field of emerging countries? The
case of the Dominican Republic. Electronics 10, 1208. https://doi.org/10.3390/electronics10101208.

Alonso, F., Faus, M., Fernandez, C., Useche, S.A., 2021b. “Where have I heard it?” Assessing the recall of traffic safety campaigns in the Dominican republic. Energies
14 (18), 5792. https://doi.org/10.3390/en14185792.

10


https://doi.org/10.3390/ijerph18158119
https://doi.org/10.1007/BF00292481
https://doi.org/10.1007/BF00292481
https://doi.org/10.3390/infrastructures6110153
https://doi.org/10.3390/electronics10101208
https://doi.org/10.3390/en14185792

F. Alonso et al. Journal of Transport & Health 33 (2023) 101703

Alonso, F., Faus, M., Tormo, M.T., Useche, S.A., 2022. Could technology and intelligent transport systems help improve mobility in an emerging country? Challenges,
opportunities, gaps and other evidence from the caribbean. Appl. Sci. 12 (9), 4759. https://doi.org/10.3390/app12094759.

Arnfalk, P., 2002. Virtual Mobility and Pollution Prevention-The Emerging Role of ICT Based Communication in Organizations and its Impact on Travel, vol. 2002.
Lund University. No. 1). https://lup.lub.lu.se/record/20549.

Badland, H.M., Duncan, M.J., 2009. Perceptions of air pollution during the work-related commute by adults in Queensland, Australia. Atmos. Environ. 43 (36),
5791-5795. https://doi.org/10.1016/j.atmosenv.2009.07.050.

Balundé, A., Perlaviciute, G., Steg, L., 2019. The relationship between people’s environmental considerations and pro-environmental behavior in Lithuania. Front.
Psychol. 10, 2319. https://doi.org/10.3389/fpsyg.2019.02319.

Becerra, S., Paichard, E., Maurice, L., 2013. Vivir con la contaminacion petrolera en el Ecuador: percepciones sociales del riesgo sanitario y capacidad de respuesta.
Revista Lider 15 (23), 102-120. https://doi.org/10.32735/50719-5265201323%25x.

Becker, A.M., Masson, T., Helbog, C., Mohamdeen, A., Schlink, U., 2023. Wearable sensors increase perceived environmental health threat in cyclists and pedestrians:
a randomized field study. J. Transport Health 32, 101660. https://doi.org/10.1016/].jth.2023.101660.

Borhan, M.N., Syamsunur, D., Akhir, N.M., Yazid, M.R., Ismail, A., Rahmat, R.A., 2014. Predicting the use of public transportation: a case study from Putrajaya,
Malaysia. Sci. World J., 784145 https://doi.org/10.1155/2014/784145, 2014.

Ceder, A.A., 2021. Syncing sustainable urban mobility with public transit policy trends based on global data analysis. Sci. Rep. 11 (1), 14597 https://doi.org/
10.1038/541598-021-93741-4.

Churchill, S.A., Pan, L., Paramati, S.R., 2022. Air pollution and tourism: evidence from G20 countries. J. Trav. Res. 61 (2), 223-234. https://doi.org/10.1177/
0047287520977724.

Cepeda, M., Schoufour, J., Freak-Poli, R., Koolhaas, C.M., Dhana, K., Bramer, W.M., Franco, O.H., 2017. Levels of ambient air pollution according to mode of
transport: a systematic review. Lancet Public Health 2 (1), e23-e34. https://doi.org/10.1016/52468-2667(16)30021-4.

Cordero, G.D., 2012. El cambio climatico. Ciencia Soc. 37 (2), 227-240.

Cruz, S.M., Manata, B., 2020. Measurement of environmental concern: a review and analysis. Front. Psychol. 11, 363. https://doi.org/10.3389/fpsyg.2020.00363.

De Nazelle, A., Bode, O., Orjuela, J.P., 2017. Comparison of air pollution exposures in active vs. passive travel modes in European cities: a quantitative review.
Environ. Int. 99, 151-160. https://doi.org/10.1016/j.envint.2016.12.023.

Diaz, M.F., Charry, A., Sellitti, S., Ruzzante, M., Enciso, K., Burkart, S., 2020. Psychological factors influencing pro-environmental behavior in developing countries:
evidence from Colombian and Nicaraguan students. Front. Psychol. 11, 580730 https://doi.org/10.3389/fpsyg.2020.580730.

DGII, 2022. Boletin Estadistico Parque Vehicular 2021 [Vehicle Fleet Bulletin 2021]. Generencia de estudios econémicos y tributarios. Santo Domingo: Direccion
General de Impuestos Internos.

DGII, 2016. Boletin Parque Vehicular 2015, 2014 y 2013 [Vehicle Fleet Bulletin 2015, 2014 and 2013]. Generencia de estudios economicos y tributarios. Santo
Domingo: Direccién General de Impuestos Internos.

Fan, A., Chen, X., 2020. Exploring the relationship between transport interventions, mode choice, and travel perception: an empirical study in Beijing, China. Int. J.
Environ. Res. Publ. Health 17 (12), 4258. https://doi.org/10.3390/ijerph17124258.

Faus, M., Alonso, F., Fernandez, C., Useche, S.A., 2021. Are traffic announcements really effective? A systematic review of evaluations of crash-prevention
communication campaigns. Saf. Now. 7 (4), 66. https://doi.org/10.3390/safety7040066.

Faus, M., Alonso, F., Javadinejad, A., Useche, S.A., 2022. Are social networks effective in promoting healthy behaviors? A systematic review of evaluations of public
health campaigns broadcast on Twitter. Front. Public Health 10, 1045645. https://doi.org/10.3389/fpubh.2022.1045645.

Faus, M., Ferndndez, C., Alonso, F., Useche, S.A., 2023. Different ways... same message? Road safety-targeted communication strategies in Spain over 62 years
(1960-2021). Heliyon 9 (8). https://doi.org/10.1016/j.heliyon.2023.e18775.

Fernandez-Heredia, A., Jara-Diaz, S., Monzén, A., 2016. Modelling bicycle use intention: the role of perceptions. Transportation 43 (1), 1-23. https://doi.org/
10.1007/511116-014-9559-9.

Freitas, A., Rodrigues, T.C., Santana, P., 2020. Assessing urban health inequities through a multidimensional and participatory framework: evidence from the EURO-
HEALTHY project. J. Urban Health 97 (6), 857-875. https://doi.org/10.1007/511524-020-00471-5.

Gartin, M., Larson, K.L., Brewis, A., Stotts, R., Wutich, A., White, D., du Bray, M., 2020. Climate change as an involuntary exposure: a comparative risk perception
study from six countries across the global development gradient. Int. J. Environ. Res. Publ. Health 17 (6), 1894. https://doi.org/10.3390/ijerph17061894.

Gunzler, D., Chen, T., Wu, P., Zhang, H., 2013. Introduction to mediation analysis with structural equation modeling. Shanghai Archives of Psychiatry 25 (6),
390-394. https://doi.org/10.3969/j.issn.1002-0829.2013.06.009.

Guzman, L.A., Cantillo-Garcia, V.A., Arellana, J., Sarmiento, O.L., 2023. User expectations and perceptions towards new public transport infrastructure: evaluating a
cable car in Bogotd. Transportation 50 (3), 751-771. https://doi.org/10.1007/s11116-021-10260-x.

Henry, G.T., Gordon, C.S., 2003. Driving less for better air: impacts of a public information campaign. J. Pol. Anal. Manag. 22 (1), 45-63. https://doi.org/10.1002/
pam.10095.

Hu, L., Bentler, P.M., 1999. Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model.: A
Multidiscip. J. 6 (1), 1-55. https://doi.org/10.1080/10705519909540118.

Hu, H., Zhang, Y., Rao, X., Jin, Y., 2021. Impact of technology innovation on air quality-an empirical study on new energy vehicles in China. Int. J. Environ. Res. Publ.
Health 18 (8), 4025. https://doi.org/10.3390/ijerph18084025.

Huang, J., Yang, J.Z., 2020. Beyond under the dome: an environmental documentary amplified public risk perception about air pollution in China. J. Risk Res. 23 (2),
227-241. https://doi.org/10.1080/13669877.2019.1569090.

IEA, 2019. In: World energy balances: overview. In: International Energy Agency. Web Resource Available online: https://webstore.iea.org/world-energy-balances-
2019 (Accessed 22 January 2023).

INTRANT, 2020. National Mobility Survey of the Dominican Republic. Results REPORT 2019. Instituto Nacional de Transito y Transporte Terrestre, Santo Domingo.

Inoue, Y., Funk, D.C., McDonald, H., 2017. Predicting behavioral loyalty through corporate social responsibility: the mediating role of involvement and commitment.
J. Bus. Res. 75, 46-56. https://doi.org/10.1016/j.jbusres.2017.02.005.

IPCC, 2014. Climate Change 2014-Mitigation Of Climate Change: Summary For Policymakers. Intergovernmental Panel on Climate Change. https://doi.org/10.1007/
$10584-007-9263-2.

Latkin, C.A., Dayton, L., Lee, D.L, Yi, G., Uzzi, M., 2021. Correlates of levels of willingness to engage in climate change actions in the United States. Int. J. Environ.
Res. Publ. Health 18 (17), 9204. https://doi.org/10.3390/ijerph18179204.

Law, 2017. Mobility, Land Transportation, Transit and Road Safety of the Dominican Republic, N° 10875. N° 63-17. Reptiblica Dominicana.

Lee, T.M., Markowitz, E.M., Howe, P.D., Ko, C.Y., Leiserowitz, A.A., 2015. Predictors of public climate change awareness and risk perception around the world. Nat.
Clim. Change 5 (11), 1014-1020. https://doi.org/10.1038/nclimate2728.

Leth-Steensen, C., Gallitto, E., 2016. Testing mediation in structural equation modeling: the effectiveness of the test of joint significance. Educ. Psychol. Meas. 76 (2),
339-351. https://doi.org/10.1177,/0013164415593777.

Liao, X., Tu, H., Maddock, J.E., Fan, S., Lan, G., Wu, Y., Lu, Y., 2015. Residents’ perception of air quality, pollution sources, and air pollution control in Nanchang,
China. Atmos. Pollut. Res. 6 (5), 835-841. https://doi.org/10.5094/APR.2015.092.

Lv, J., Liu, X., Lay, S., 2021. The impact of consequences awareness of public environment on medicine return behavior: a moderated chain mediation model. Int. J.
Environ. Res. Publ. Health 18 (18), 9756. https://doi.org/10.3390/ijerph18189756.

Manca, S., Tirotto, F.A., Mura, N., Fornara, F., 2022. Socio-psychological and design features related to transport choices: a focus group research in the metropolitan
area of cagliari (sardinia, Italy). Front. Psychol. 12, 808509 https://doi.org/10.3389/fpsyg.2021.808509.

Mateer, T.J., Melton, T.N., Miller, Z.D., Lawhon, B., Agans, J.P., Taff, B.D., 2022. A multi-dimensional measure of pro-environmental behavior for use across
populations with varying levels of environmental involvement in the United States. PLoS One 17 (10), e0274083. https://doi.org/10.1371/journal.
pone.0274083.

11


https://doi.org/10.3390/app12094759
https://lup.lub.lu.se/record/20549
https://doi.org/10.1016/j.atmosenv.2009.07.050
https://doi.org/10.3389/fpsyg.2019.02319
https://doi.org/10.32735/S0719-5265201323&percnt;25x
https://doi.org/10.1016/j.jth.2023.101660
https://doi.org/10.1155/2014/784145
https://doi.org/10.1038/s41598-021-93741-4
https://doi.org/10.1038/s41598-021-93741-4
https://doi.org/10.1177/0047287520977724
https://doi.org/10.1177/0047287520977724
https://doi.org/10.1016/S2468-2667(16)30021-4
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref17
https://doi.org/10.3389/fpsyg.2020.00363
https://doi.org/10.1016/j.envint.2016.12.023
https://doi.org/10.3389/fpsyg.2020.580730
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref21
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref21
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref22
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref22
https://doi.org/10.3390/ijerph17124258
https://doi.org/10.3390/safety7040066
https://doi.org/10.3389/fpubh.2022.1045645
https://doi.org/10.1016/j.heliyon.2023.e18775
https://doi.org/10.1007/s11116-014-9559-9
https://doi.org/10.1007/s11116-014-9559-9
https://doi.org/10.1007/s11524-020-00471-5
https://doi.org/10.3390/ijerph17061894
https://doi.org/10.3969/j.issn.1002-0829.2013.06.009
https://doi.org/10.1007/s11116-021-10260-x
https://doi.org/10.1002/pam.10095
https://doi.org/10.1002/pam.10095
https://doi.org/10.1080/10705519909540118
https://doi.org/10.3390/ijerph18084025
https://doi.org/10.1080/13669877.2019.1569090
https://webstore.iea.org/world-energy-balances-2019
https://webstore.iea.org/world-energy-balances-2019
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref40
https://doi.org/10.1016/j.jbusres.2017.02.005
https://doi.org/10.1007/s10584-007-9263-2
https://doi.org/10.1007/s10584-007-9263-2
https://doi.org/10.3390/ijerph18179204
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref44
https://doi.org/10.1038/nclimate2728
https://doi.org/10.1177/0013164415593777
https://doi.org/10.5094/APR.2015.092
https://doi.org/10.3390/ijerph18189756
https://doi.org/10.3389/fpsyg.2021.808509
https://doi.org/10.1371/journal.pone.0274083
https://doi.org/10.1371/journal.pone.0274083

F. Alonso et al. Journal of Transport & Health 33 (2023) 101703

Minelgaité, A., Liobikiené, G., 2021. Changes in pro-environmental behaviour and its determinants during long-term period in a transition country as Lithuania.
Environ. Dev. Sustain. 23 (11), 16083-16099. https://doi.org/10.1007/s10668-021-01329-9.

Moore, W.R., 2010. The impact of climate change on Caribbean tourism demand. Curr. Issues Tourism 13 (5), 495-505. https://doi.org/10.1080/
13683500903576045.

Nasaescu, E., Zych, I., Ortega-Ruiz, R., Farrington, D.P., Llorent, V.J., 2020. Longitudinal patterns of antisocial behaviors in early adolescence: a latent class and latent
transition analysis. European Journal of Psychology Applied to Legal Context 12 (2), 85-92. https://doi.org/10.5093/ejpalc2020a10.

Navarro, O., 2017. Social inequality and environmental risk perception. In: Handbook of Environmental Psychology and Quality of Life Research. Springer, Cham,
pp. 503-518. https://doi.org/10.1007/978-3-319-31416-7_27.

Oviedo-Trespalacios, O., Gelik, A.K., Marti-Belda, A., Wlodarczyk, A., Demant, D., Nguyen-Phuoc, D.Q., Rubie, E., Oktay, E., Argandar, G.D., Rod, J.E., Natividade, J.
C., Park, J., Bastos, J.T., Martinez-Buelvas, L., Pereira da Silva, Velindro, M., Sucha, M., Orozco-Fontalvo, M., Barboza-Palomino, M., Yuan, Q., Mendes, R.,
Rusli, R., Ramezani, S., Useche, S.A., Dias de Aquino, S., Tsubakita, T., Volkodav, T., Rinne, T., Enea, V., Wang, Y., King, M., 2021. Alcohol-impaired walking in
16 countries: A theory-based investigation. Accid. Anal. Prev. 159, 106212. https://doi.org/10.1016/j.aap.2021.106212.

Perez-Ramos, J.G., McIntosh, S., Barrett, E.S., Velez, C.M., Dye, T.D., 2021. Attitudes toward the environment and use of information and communication technologies
to address environmental health risks in marginalized communities: prospective cohort study. J. Med. Internet Res. 23 (9), 24671 https://doi.org/10.2196/
24671.

Plombon, E., 2011. Factors affecting pro-environmental attitudes. UW-L Journal of Undergraduate Research 14, 1-14.

PNUD & GEF, 2018. Tercera Comunicacion Nacional de Repiblica Dominicana para la convencion Marco de las Naciones Unidas sobre Cambio Climatico. Santoi
Domingo: Government of the Dominican Republic.

Pol, E., Vidal, T., Romeo, M., 2001. Assumptions of attitudinal and behavioural change in advertising campaigns and environmental marketing. The four-spheres
model. El modelo de las 4 esferas. Estud. Psicol. 22 (1), 111-126. https://doi.org/10.1174,/021093901609550.

Rains, S.A., Hingle, M.D., Surdeanu, M., Bell, D., Kobourov, S., 2019. A test of the risk perception attitude framework as a message tailoring strategy to promote
diabetes screening. Health Commun. 34 (6), 672-679. https://doi.org/10.1080/10410236.2018.1431024.

Rajé, F., Tight, M., Pope, F.D., 2018. Traffic pollution: a search for solutions for a city like Nairobi. Cities 82, 100-107. https://doi.org/10.1016/j.cities.2018.05.008.

Ramirez, A.S., Ramondt, S., Van Bogart, K., Perez-Zuniga, R., 2019. Public awareness of air pollution and health threats: challenges and opportunities for
communication strategies to improve environmental health literacy. J. Health Commun. 24 (1), 75-83. https://doi.org/10.1080/10810730.2019.1574320.

Rhemtulla, M., Brosseau-Liard, P.E., Savalei, V., 2012. When can categorical variables be treated as continuous? A comparison of robust continuous and categorical
SEM estimation methods under suboptimal conditions. Psychol. Methods 17 (3), 354-373. https://doi.org/10.1037/a0029315.

Riley, R., de Preux, L., Capella, P., Mejia, C., Kajikawa, Y., de Nazelle, A., 2021. How do we effectively communicate air pollution to change public attitudes and
behaviours? A review. Sustain. Sci. 16 (6), 2027-2047. https://doi.org/10.1007/s11625-021-01038-2.

Riojas-Rodriguez, H., da Silva, A.S., Texcalac-Sangrador, J.L., Moreno-Banda, G.L., 2016. Air pollution management and control in Latin America and the Caribbean:
implications for climate change. Rev. Panam. Salud Public 40, 150-159.

Rubio-Martinez, R., Espino-Nunez, S., Espinoza-Tadeo, A., Romero-Guillén, P., Medina-Pérez, M.E., Coronado-Avila, S., 2019. Sesgos cognitivos en anestesia, una
causa latente de error humano. Rev. Mex. Anestesiol. 42 (2), 118-121.

Satterthwaite, D., 1993. The impact on health of urban environments. Environ. Urbanization 5 (2), 87-111. https://doi.org/10.1177/095624789300500208.

Schultz, P.W., Milfont, T.L., Chance, R.C., Tronu, G., Luis, S., Ando, K., Rasool, F., Roose, P.L., Ogunbode, C.A., Castro, J., Gouveia, V.V., 2014. Cross-cultural evidence
for spatial bias in beliefs about the severity of environmental problems. Environ. Behav. 46 (3), 267-302. https://doi.org/10.1177/0013916512458579.

Semenza, J.C., Wilson, D.J., Parra, J., Bontempo, B.D., Hart, M., Sailor, D.J., George, L.A., 2008. Public perception and behavior change in relationship to hot weather
and air pollution. Environ. Res. 107 (3), 401-411. https://doi.org/10.1016/j.envres.2008.03.005.

Shen, M., Wang, J., 2022. The impact of pro-environmental awareness components on green consumption behavior: the moderation effect of consumer perceived cost,
policy Incentives, and face culture. Front. Psychol. 13, 580823 https://doi.org/10.3389/fpsyg.2022.580823.

Shen, M., Zhu, C., Liao, H., Zhang, H., Zhou, J., Gao, Z., 2018. Guilt leads to enhanced facing-the-viewer bias. PLoS One 13 (4), €0195590. https://doi.org/10.1371/
journal.pone.0195590.

Shi, H., Wang, S., Zhao, D., 2017. Exploring urban resident’s vehicular PM2.5 reduction behavior intention: an application of the extended theory of planned
behavior. Journal of. Cleaner Production 147, 603-613. https://doi.org/10.1016/j.jclepro.2017.01.108.

Spencer, A., 2019. Climate change and the sustainable development of tourism within the Caribbean. In: Travel and Tourism in the Caribbean. Palgrave Macmillan,
Cham, pp. 27-46. https://doi.org/10.1007/978-3-319-69581-5_2.

Spomenka, M., Angelov, A., 2017. [Vehicle fleet of the Dominican Republic in the future use of clean technologies]. Web Resource. Available online: http://www.laccei.
org/LACCEI2017-BocaRaton/work_in_progress/WP508.pdf.

Unal, A.B., Steg, L., Gorsira, M., 2018. Values versus environmental knowledge as triggers of a process of activation of personal norms for eco-driving. Environ. Behav.
50 (10), 1092-1118. https://doi.org/10.1177/0013916517728991.

United Nations Organization, 2015. Paris agreement. In: Report of the Conference of the Parties to the United Nations Framework Convention on Climate Change
(21st Session, 2015: Paris), vol. 4. Retrived December, p. 2017.

United Nations Organization, 2020. Transforming Our World: the 2030 Agenda For Sustainable Development. Web Resource. Available online: https://
sustainabledevelopment.un.org/post2015/transformingourworld. (Accessed 18 January 2022).

Useche, S.A., Hezaveh, A.M., Llamazares, F.J., Cherry, C., 2021. Not gendered... but different from each other? A structural equation model for explaining risky road
behaviors of female and male pedestrians. Accid. Anal. Prev. 150, 105942 https://doi.org/10.1016/j.aap.2020.105942.

Useche, S.A., Penaranda-Ortega, M., Gonzalez-Marin, A., Llamazares, F.J., 2022. Assessing the effect of drivers’ gender on their intention to use fully automated
vehicles. Appl. Sci. 12, 103. https://doi.org/10.3390/app12010103.

Vassanadumrongdee, S., Matsuoka, S., 2005. Risk perceptions and value of a statistical life for air pollution and traffic accidents: evidence from Bangkok, Thailand.
J. Risk Uncertain. 30 (3), 261-287. https://doi.org/10.1007/511166-005-1155-0.

Wang, Q., Niu, G., Gan, X., Cai, Q., 2022. Green returns to education: does education affect pro-environmental attitudes and behaviors in China? PLoS One 17 (2),
e0263383. https://doi.org/10.1371/journal.pone.0263383.

White, R.M., 1979. World climate conference: climate at the millennium. Environment 21 (3), 31-33. https://doi.org/10.1080/00139157.1979.9933094.

White, M.J., Hunter, L.M., 2009. Public perception of environmental issues in a developing setting: environmental concern in coastal Ghana. Soc. Sci. Q. 9 (4),
960-982. https://doi.org/10.1111/j.1540-6237.2009.00672.x.

WHO, 2018. Climate Change and Health. World Health Organization. Available online: https://www.who.int/news-room/fact-sheets/detail /climate-change-and-
health.

Wise, T., Zbozinek, T.D., Michelini, G., Hagan, C.C., Mobbs, D., 2020. Changes in risk perception and self-reported protective behaviour during the first week of the
COVID-19 pandemic in the United States. R. Soc. Open Sci. 7 (9), 200742 https://doi.org/10.1098/r505.200742.

WMO, 1979. World Climate Conference: A Conference of Experts on Climate and Mankind. World Meteorological Organization, Geneva.

Xiao, Y., Liu, X., Ren, T., 2022. Internet use and pro-environmental behavior: evidence from China. PLoS One 17 (1), €0262644. https://doi.org/10.1371/journal.
pone.0262644.

Yang, L., Fang, X., Zhu, J., 2022. Citizen environmental behavior from the perspective of psychological distance based on a visual analysis of bibliometrics and
scientific knowledge mapping. Front. Psychol. 12, 766907 https://doi.org/10.3389/fpsyg.2021.766907.

Yusuf, R., Fajri, I., 2022. Differences in behavior, engagement and environmental knowledge on waste management for science and social students through the
campus program. Heliyon 8 (2), e08912. https://doi.org/10.1016/j.heliyon.2022.e08912.

Zheng, S., Wang, J., Sun, C., Zhang, X., Kahn, M.E., 2019. Air pollution lowers Chinese urbanites’ expressed happiness on social media. Nat. Human Behav. 3 (3),
237-243. https://doi.org/10.1038/541562-018-0521-2.

12


https://doi.org/10.1007/s10668-021-01329-9
https://doi.org/10.1080/13683500903576045
https://doi.org/10.1080/13683500903576045
https://doi.org/10.5093/ejpalc2020a10
https://doi.org/10.1007/978-3-319-31416-7_27
https://doi.org/10.1016/j.aap.2021.106212
https://doi.org/10.2196/24671
https://doi.org/10.2196/24671
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref58
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref59
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref59
https://doi.org/10.1174/021093901609550
https://doi.org/10.1080/10410236.2018.1431024
https://doi.org/10.1016/j.cities.2018.05.008
https://doi.org/10.1080/10810730.2019.1574320
https://doi.org/10.1037/a0029315
https://doi.org/10.1007/s11625-021-01038-2
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref67
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref67
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref68
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref68
https://doi.org/10.1177/095624789300500208
https://doi.org/10.1177/0013916512458579
https://doi.org/10.1016/j.envres.2008.03.005
https://doi.org/10.3389/fpsyg.2022.580823
https://doi.org/10.1371/journal.pone.0195590
https://doi.org/10.1371/journal.pone.0195590
https://doi.org/10.1016/j.jclepro.2017.01.108
https://doi.org/10.1007/978-3-319-69581-5_2
http://www.laccei.org/LACCEI2017-BocaRaton/work_in_progress/WP508.pdf
http://www.laccei.org/LACCEI2017-BocaRaton/work_in_progress/WP508.pdf
https://doi.org/10.1177/0013916517728991
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref79
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref79
https://sustainabledevelopment.un.org/post2015/transformingourworld
https://sustainabledevelopment.un.org/post2015/transformingourworld
https://doi.org/10.1016/j.aap.2020.105942
https://doi.org/10.3390/app12010103
https://doi.org/10.1007/s11166-005-1155-0
https://doi.org/10.1371/journal.pone.0263383
https://doi.org/10.1080/00139157.1979.9933094
https://doi.org/10.1111/j.1540-6237.2009.00672.x
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://doi.org/10.1098/rsos.200742
http://refhub.elsevier.com/S2214-1405(23)00139-1/sref89
https://doi.org/10.1371/journal.pone.0262644
https://doi.org/10.1371/journal.pone.0262644
https://doi.org/10.3389/fpsyg.2021.766907
https://doi.org/10.1016/j.heliyon.2022.e08912
https://doi.org/10.1038/s41562-018-0521-2

	Who wants to change their transport habits to help reduce air pollution? A nationwide study in the caribbean
	1 Introduction
	1.1 Mobility, pollution, people’s awareness and willingness
	1.2 Contextual hints on urban mobility and pollution in the region
	1.3 Study aims
	1.4 Theory-building of study hypotheses

	2 Methods and materials
	2.1 Participants and procedure
	2.2 Description of the questionnaire
	2.3 Data analysis
	2.4 Ethics

	3 Results and discussion
	3.1 Descriptive outcomes
	3.2 Structural analyses
	3.2.1 Direct and indirect effects

	3.3 Hypothesis-based outcomes
	3.3.1 Hypothesis 1: do individual factors and perception affect individuals’ will to act?
	3.3.2 Hypothesis 2: does environmental concern mediate these relationships?

	3.4 Limitations of the study and further research

	4 Conclusions
	4.1 Implications for practice

	Author contributions
	Funding
	Declaration of competing interest
	Data availability
	Acknowledgements
	References


