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ABSTRACT: This study explores how proactive personality and respondents' income influence preferences for urban air
pollution mitigation programs in Poland. For this purpose, we conducted a choice experiment that elicited preferences for
improving air quality, used a validated psychometric scale to measure proactivity, and collected information on individual
income. To analyse the data, we employed a hybrid latent class model that accounts for heterogeneity in preferences. The
modelidentified four distinct respondent classes: three supported public investments in air pollution mitigation, while one
preferred maintaining the current situation. Qur results indicate that proactive personality significantly increased the
probability of belonging to the class that showed the strongest support for air quality improvement and had the highest
willingness to pay for proposed changes. Interestingly, it also increased the probability of belonging to the class that
preferred to keep the status quo. Individual income did not directly explain preference heterogeneity, but it was positively
correlated with proactivity.
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Introduction

Air pollution remains one of the most pressing global environmental challenges. It is a wide-
spread consequence of increasing energy consumption, claiming approximately six million lives each
year (Landrigan et al,, 2019; Lelieveld et al., 2020). The most significant health risks stem from expo-
sure to particulate matter (PM), which is generated by the combustion of gas, coal, and hydrocarbons
(Sharma et al., 2020). PM pollution disproportionately impacts individuals living in industrialised as
well as urban areas with topographic conditions conducive to pollution accumulation, and it tends to
increase with higher levels of urbanisation (Du et al.,, 2018).

Addressing the issue of air pollution requires a focus on efficiency when selecting targeted poli-
cies for mitigation. Economic evaluation tools, such as cost-benefit analysis, are essential for assess-
ing the impacts of various policies on social welfare. However, quantifying the effects of these policies
in monetary terms can be challenging, especially for health outcomes. The economic sciences have
developed non-market valuation methods that can assign monetary values to effects that individuals
care about when these values are not directly observed in the market (Johnston et al., 2017). Stated
preference techniques, such as choice experiments (CE), are commonly used to evaluate environmen-
tal changes in monetary terms.

To effectively manage negative externalities like air pollution, it is essential to understand soci-
etal preferences regarding the desired outcomes of proposed solutions, as well as the financial costs
the publicis willing to accept. This study aims to investigate how proactive personality (PP) traits and
income levels influence preferences for urban air pollution mitigation programs in Poland. To achieve
this, we conducted a survey with a large sample of residents from four major cities in the country.
Given that Poland has some of the most polluted urban areas in the European Union (EU) (EEA,
2023a), it offers an appropriate context for examining preferences related to air pollution mitigation
outcomes.

To elicit individual preferences, we used a CE, a survey-based method that assesses preferences
by presenting respondents with a series of hypothetical policy alternatives. In the CE, each alterna-
tive is defined by different attributes of interest, such as policy outcomes or tools to achieve specific
goals. Respondents are then asked to choose their preferred option among these alternatives. This
method is based on Random Utility Theory (McFadden, 1972), which posits that individuals choose
the option that maximises their utility.

In making their choices in the CE, respondents weigh the trade-offs between the various attrib-
utes and their levels. When respondents face multiple choice sets - each containing several alterna-
tives - researchers can estimate the marginal rate of substitution. This rate indicates how much of
one attribute individuals are willing to trade for another while maintaining the same level of utility.
To convert the relative value of attributes into financial terms and willingness to pay (WTP), one
attribute typically involves a monetary cost. While making trade-offs, respondents are assumed to
consider their budget constraints, meaning their choices reflect a balance between their preferences
as well as their financial limitations. Thus, CE is mirroring real-world decision-making. In a given
choice set in CE, one option is typically described as a status quo (SQ) or business-as-usual scenario
and assigned zero cost. The inclusion of the SQ option accounts for the preferences of individuals who
are content with the current state of affairs.

To elicit information about individuals’ PP, we utilised the psychometric scale developed and
tested by Seibert et al. (1999). We chose to employ a shortened version of the original instrument
created by Bateman and Crant (1993) in order to operationalise proactivity without significantly
increasing the cognitive load of the survey. This abbreviated version of the PP scale still ensures the
psychometric validity of the tool (Fuller Jr & Marler, 2009). Additionally, we collected data on respond-
ents’ self-reported income levels.

In this study, we hypothesise that individuals with higher levels of proactivity are less supportive
of maintaining the SQ regarding air pollution, as well as being more willing to pay for initiatives
aimed at mitigating its adverse effects. Furthermore, building on previous research that identifies a
link between preferences for the status quo and lower stated willingness to pay (WTP) for improve-
ments in environmental quality (Meyerhoff & Liebe, 2009), and drawing on demand theory, which
associates lower valuations with lower individual income, we examine the role of PP in shaping
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preferences for air pollution reduction, with particular attention to the mediating role of income in
this process.

In the workplace, individuals with higher levels of proactivity tend to be more innovative, politi-
cally informed, and demonstrate greater career initiative (Seibert et al.,, 2001). Because of these qual-
ities, proactive individuals are often considered valuable assets to their organisations (Fuller Jr &
Marler, 2009) and typically earn higher incomes (Seibert et al., 2001). Therefore, income may medi-
ate the relationship between individuals’ PP and their valuation of benefits from improved environ-
mental quality.

To analyse our data, we used a hybrid latent class model (HLCM). This model is a flexible tool that
bridges behavioural sciences, such as psychology, with fields based on estimation, including engi-
neering and economics (Ben-Akiva et al., 2002). In our study, the HLCM approach allows us to inves-
tigate preference heterogeneity, specifically examining how PP and respondents’ income influence
these preferences for air quality improvement. The conceptual model we use incorporates both the
direct and the indirect effect of PP on observed choice behaviour in the CE. In the case of the indirect
effect, we expected that income could mediate the impact of PP on preferences regarding air quality
improvement. HLCM assumes that individuals belong to latent (hidden) classes, with each class
exhibiting a distinct pattern of choice behaviour, and that latent characteristics can affect the proba-
bility of class assignment (Ben-Akiva et al., 2002).

In this study, PP forms one latent characteristic of interest, while an individual’s income is consid-
ered a potential direct effect on preferences and a potential mediating variable. HLCM avoids direct
inclusion of personality responses, thereby reducing measurement bias (Budzinski & Czajkowski,
2018). At the same time, it allows for uncovering distinct preference structures across groups and
captures variations in behaviour that simpler models may miss. Thus, HLCM offers a richer under-
standing of heterogeneity in preferences and enables personalised, tailored policy insights and deci-
sion-making.

This study, to our knowledge, is the first to examine the influence of PP on environmental choices
in stated non-market valuation methods. Valuing the non-monetary benefits and costs of investments
utilised in a CBA enables the assessment of whether a particular investment contributes to or detracts
from social welfare. This provides essential guidance to decision-makers. Understanding individual
preferences, which influence the valuation of these changes, enables better policymaking and the
selection of appropriate implementation instruments.

While the stability of specific traits may change with age, personality characteristics are generally
thought to maintain a consistent rank order throughout a person’s life (Bleidorn et al., 2022; Terrac-
ciano etal., 2010). This suggests that policymakers are unlikely to directly alter the levels of PP among
citizens. However, the effective implementation of air pollution reduction strategies heavily depends
on identifying the behavioural mechanisms that either promote or hinder societal change. Individu-
als with high PP likely serve as potential “change agents” within a population, similar to their leader-
ship roles observed during organisational transitions (Kim & Park, 2017; Parker et al., 2006). There-
fore, incorporating PP into non-market valuation research can provide policymakers with a more
dynamic and forward-looking understanding of demand. This approach moves beyond static welfare
estimates to highlight population segments capable of fostering broader social acceptance of envi-
ronmental reforms.

Furthermore, research has shown that PP can influence health-promoting behaviours through
mechanisms such as self-efficacy and health literacy (Wang et al., 2025). This indicates that proactive
individuals may be more attuned to the impacts of air pollution. Consequently, understanding the
preferences of citizens with high PP is crucial, both during the initial stages of program implementa-
tion and when evaluating potential social resistance to environmental initiatives.

The remainder of the paper is as follows: Section 2 describes the literature review; Section 3
presents the research method; Section 4 contains the analysis results; Section 5 discusses these
results.
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An overview of the literature

The significance of personality traits in explaining economic and health outcomes has been well
recognised (Grebitus et al., 2013; Roberts et al,, 2011). However, relatively few studies have explored
how personality can influence individuals’ preferences and valuations. Even fewer have examined the
impact of personality traits in environmentally contextualised CEs (e.g., Farizo et al., 2016; Solifio &
Farizo, 2014). In contrast, research on non-market valuation has focused more on the influence of
psychological attributes, such as environmental attitudes, values, beliefs, concern, and norms, on
individual preferences and WTP. In their meta-analysis of 63 studies, Gkargkavouzi and Halkos
(2025) found that these psychological attributes account for a significant portion of the variation in
people’s environmental preferences and are significant predictors of individual behavioural deci-
sions.

In the study on the role of stated preference valuation methods in understanding choices and
informing policy, Hanley and Czajkowski (2019) emphasised the importance of not only considering
environmental attitudes but also examining deeper factors that influence preference variation, such
as individuals’ personality traits. Existing literature indicates that personality traits can influence
both preferences (Boyce et al., 2019; Farizo et al., 2016; Solifio & Farizo, 2014) and individuals’
responses to hypothetical scenarios presented in CEs (Grebitus et al., 2013). In terms of selecting the
SQ option in CEs, Boyce et al. (2019) examined improvements in marine and coastal environments.
Their findings revealed that lower neuroticism and higher openness to experience significantly affect
preferences, decreasing the tendency to choose the SQ option in some countries. Unlike conscien-
tiousness, openness to experience also correlated with decreased sensitivity to cost.

Additionally, research by Mariel and Meyerhoff (2016) on social preferences regarding land-use
changes found that impulsivity - linked to higher neuroticism and lower conscientiousness - was
associated with a lower likelihood of choosing the SQ option. At the same time, recent psychological
and sociological literature has consistently suggested that personality plays a significant role in envi-
ronmental choices at both the individual and societal levels (Milfont, 2021; Muffato et al., 2025).

In this context, the concept of PP becomes particularly relevant. Originally introduced in occupa-
tional psychology by Bateman and Crant (1993), PP is defined as a consistent tendency to take initia-
tive and actively shape one’s environment. In group settings, individuals who score highly on the PP
scale often assume leadership roles and actively seek positive change (Kim & Park, 2017; Parker etal,,
2006). Bergeron et al. (2014) found that more proactive individuals tend to work longer hours and
engage in organisational citizenship behaviours. Additionally, PP can influence what is known as
“voice behaviour,” which involves proactively challenging the SQ and making constructive suggestions
(Van Dyne et al., 1995; Kanten & Ulker, 2012). The effect of PP on voice behaviour is both direct and
mediated by its impact on work engagement, making it a significant factor for bottom-up change in
organisations (Adikoeswanto et al., 2024) and a candidate for fostering change in broader societal
contexts.

When provided with supportive conditions, individuals with high levels of PP not only respond to
existing problems but also demonstrate greater creativity and a willingness to embrace new ideas or
solutions in the professional setting (De Clercq & Pereira, 2023; Kim & Park, 2017). Research has
shown that the general tendency for increased creativity among proactive workers spills over into
sustainability-driven creativity within the environmental manufacturing industry (Lin et al.,, 2025).
Moreover, Vanwalleghem and Mirowska (2020) found that proactive individuals are more inclined to
make sustainable investments, even if it means sacrificing a higher return. Their study indicated that
investors with a high PP are generally more sensitive to environmental issues, especially when pre-
sented with positive images of nature (“what could be”).

Pavalache-Ilie and Cazan (2018) demonstrated that, alongside other personality traits, PP is one
predictor of stated environmental behaviour. Their research suggests that PP may influence how
motivational factors affect choices in this area, including how individuals assess the costs and bene-
fits of ecological actions (Steg & Vlek, 2009). This perspective provides a promising framework for
understanding choice behaviour as stated in environmental non-market valuation studies.
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Research method

Survey structure

To address potential hypothetical bias which could be present in the stated preference methods,
respondents were asked to take a truth-telling oath at the beginning of the survey. Oath scripts, based
on commitment theory, are designed to encourage respondents to explicitly pledge to provide truth-
ful answers, thereby reinforcing their sense of responsibility and honesty (De Magistris et al., 2016;
Jacquemet et al., 2013; Stevens et al., 2013). While research continues to evaluate the effectiveness of
this approach in stated preference studies, the growing body of evidence suggests that it holds prom-
ise as an effective tool for improving data quality (Borger et al., 2025; De Magistris et al., 2016).

Then, the survey was divided into three sections. In the first section, the main sources of PM
pollution (so-called low-stack emission) and the process of smog formation in Poland were described.
This part was customised in relation to the respondents’ respective cities of residence, in order to
provide participants with data on relative air pollution in their vicinity. Additionally, we provided
information about the diseases caused by air pollution, with a focus on mortality and cardiorespira-
tory threats.

In the second section, respondents were informed about the number of annual deaths in Poland,
the annual number of premature deaths due to air pollution in Poland and in the cities where they
live. Then, respondents were informed that they would be presented with a few sets of programmes
to improve air quality in their cities and asked to choose the preferred option in each choice set. The
description focused on the outcomes of these programmes, i.e. reduced risk of mortality and morbid-
ity, time of implementation and the cost of the programme. Each choice set contained the SQ option.
The SQ alternative had a cost of zero. Choosing the SQ, rather than the other available alternatives
(programmes), may indicate that the respondent does not care about air quality improvement in
their city, or that they find the proposed changes too costly.

The third part included a PP scale (Seibert et al., 1999), which was a shorter version of the origi-
nal tool used by Bateman & Crant (1993) in their study introducing the concept of PP. Furthermore,
at the end of the questionnaire, we gathered information on respondents’ socioeconomic character-
istics, including net monthly individual income.

The survey was created with input from public health experts and tested with the general public.
A pilot survey with 80 participants helped refine the final questionnaire. Respondents were asked to
complete the survey on personal computers or tablets so that the content of the vignettes and choice
sets was clearly visible during the survey.

Choice attributes and experimental design

In the CE, we used a D-efficiency design to create 36 choice sets, each with two programmes
aimed at reducing the risks of non-fatal illnesses and premature deaths caused by PM pollution in the
respondent’s city and the SQ option. Respondents faced 8 choice sets drawn randomly from the full
design (see Fig.1).

The programmes varied in their effects on mortality and morbidity, the number of years before
the proposed policy would take effect, and the cost of the programme per household (in the form of
an increase in local taxes). This design was adapted from the study by Jin et al. (2020). The levels of
mortality and morbidity risk reduction achievable through anti-pollution programs were based on
epidemiological evidence concerning the long-term risks of PM exposure in Poland (IHME, 2019).
Table 1 shows all the attributes and their levels used in the CE.
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“We will now present several choice sets describing different variants of the air quality
programme that could be undertaken in [CITY]. In each of the following choice sets, please

choose the best programme option in your opinion.”

Option A

Option B

No programme
(status quo)

Prevented PREMATURE 10 deaths fewer | 40 deaths fewer Same number
DEATHS per year in your per per of deaths as today
city per 100,000 people 100,000 people 100,000 people

Prevented NON-FATAL 200 cases fewer 100 cases fewer Same number
CASES per year in your city per per 100,000 of cases as today
per 100,000 people 100,000 people people -
NUMBER OF YEARS 5 vears 3 vears )

before policy has an effect y y

ANNUAL COST per 50 71 300 21 0 71
household

MY CHOICE O 0 0

The choice set example

Attributes and attribute levels used in the CE

Attribute

MORTALITY
MORBIDITY
DELAY
ANNUAL COST

Note: Exchange rate: 1 Euro = 4 z1.

Description

Proactive personality and income

Premature deaths prevented per year per 100,000 people
Non-fatal cases prevented per year per 100,000 people
Number of years before policy has an effect

Annual cost of programme per household in Polish ztoty (z1)

Attribute levels

0(SQ), 10, 20, 30, 40, 50
0(SQ), 100, 200, 300, 400, 500
0(SQ),1,3,5

0(sQ).

SQ), 25, 50, 100, 300, 500, 800

PP was measured using a 10-item scale developed by Seibert et al. (1999), a shortened version of
the original 17-item scale introduced by Bateman and Crant (1993) (see Table 2). The scale was
constructed from items that demonstrated the highest factor loadings in the original version. This
10-item PP scale has shown strong psychometric properties, with reliability estimates surpassing
those of the Big Five (openness to experience, conscientiousness, extraversion, agreeableness, neu-
roticism) personality measures (Fuller Jr & Marler, 2009; Viswesvaran & Ones, 2000). In their
meta-analysis of PP scales, Fuller Jr & Marler (2009) found Cronbach’s alpha values for the 10-item
PP scales across 54 samples ranged from 0.77 to 0.94, with an average of 0.86.

Each item on the 10-item PP scale is rated on a 7-point Likert scale, where 1 indicates strong
disagreement, and 7 indicates strong agreement with the statement. Therefore, the total scale score
ranges from 10 to 70, reflecting the respondent’s level of PP.
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10-item PP scale — item formulation

Items Item formulation

ltem 1 | am constantly on the lookout for new ways to improve my life.

ltem 2 Wherever | have been, | have been a powerful force for constructive change.
ltem 3 Nothing is more exciting than seeing my ideas turn into reality.

ltem 4 If | see something | don't like, | fix it.

ltem 5 No matter what the odds, if | believe in something I will make it happen.
ltem 6 Love being a champion for my ideas, even against others' opposition.
ltem 7 | excel at identifying opportunities.

ltem 8 I am always looking for better ways to do things.

ltem9 If I believe in an idea, no obstacle will prevent me from making it happen.
ltem 10 | can spot a good opportunity long before others can.

Source: (Seibert et al., 1999).

As one of the indicators of higher purchasing power may be a higher income, we also gathered
this information in our survey. We asked the respondents to state their individual monthly net income
(i.e., ‘take-home pay’ after taxes). Respondents were required to include their earnings, bonuses,
awards, allowances, income from side jobs or temporary work, pensions, and social welfare provi-
sions such as child benefits. Regarding irregular income streams, we asked respondents to calculate
average monthly income based on the past three months.

Sample and data collection

The study sample consisted of urban residents, as they are the most affected by air pollution in
Poland. Respondents were selected from four major Polish cities: Gdansk, Katowice, L.6dz, and
Wroctaw. The inhabitants of these cities share a similar average income level. Gdarisk and Wroctaw
have experienced lower air pollution levels than the average for Polish cities in recent years, while
Katowice and L.6dz have faced above-average pollution levels. The sampling procedure employed was
quota sampling, ensuring representation regarding gender, age, and education level among the urban
population in Poland.

The survey was conducted online by a professional polling agency in December 2021 and January
2022. A total of 1,139 completed questionnaires were collected. In the final sample, the respondents
had a median age of 44 years. For comparison, the median age in urban areas of Poland was 45 for
women and 41 for men in 2020 (GUS, 2023). Of the respondents, 52% were women, which is slightly
below the overall proportion of women in the Polish urban population by about one percentage point
(GUS, 2023). In terms of education, individuals with a higher level of education were overrepresented
in the sample, comprising 51% of respondents compared to the national level of 40% (GUS, 2022).
This slight overrepresentation does not pose a problem for the objectives of our study. Our aim is to
examine how PP influences preferences for an environmental program, rather than conducting a CBA
that would require WTP estimates from a representative sample. Therefore, for our purposes, it suf-
fices that the sample includes respondents with varying levels of PP, and achieving complete repre-
sentativeness is not a primary concern. Regarding individual welfare, the mean net individual income
of the respondents was 4,700 zt (approximately 1,100 Euros), which is about 15% higher than the
national average net individual income (GUS, 2022). The median income reported was 3,500 zt
(approximately 800 Euros).
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Econometric approach

PROACTIVENESS \'I“AI';'I‘;ABTLOE';
LATENT CLASSES INCOME
ATTRIBUTES UTILITY
CHOICE

The general framework of the model

We employed the HLCM to make a joint analysis of stated preference data and answers to attitu-
dinal questions (Ben-Akiva et al., 2002). HLCM combines a latent class framework with the latent
variables model. This approach allows us to identify a set of distinct preference profiles and then link
them with the PP of the respondent. By acknowledging the latent character of attitudinal variables,
HLCM avoids direct inclusion of responses to personality-related questions and a connected meas-
urement bias (Budzinski & Czajkowski, 2018). Latent class models are useful in the context of impor-
tant social issues as they facilitate the interpretation and policy-related implementation of results.
Our model consists of a choice model based on the random utility framework (McFadden, 1972) and
measurement equations linking questionnaire items to a latent personality characteristic. The gen-
eral framework of the model is presented in Figure 2.

The latent class part of the model groups individuals who have similar preferences and choice
patterns into discrete segments. The class assignment is treated as an unobserved categorical varia-
ble, although it is assumed that every respondent belongs to a single class with a given preference
profile. The specific number of classes is determined based on the model fit to data and the interpret-
ability of the results. In the first component of our model, we assume that the probability of respond-
ent, who belongs to class c, choosing alternative in choice occasion is:

exp(BSASC)? + BiXije)

‘ ' Y exp(BSASC,2 + BiXue)

)

where ASC;E2 is an alternative-specific constant for SQ, B§ and Bf denote class-specific taste

parameters, X;;; is a vector of alternative-specific attributes described in the previous section.

The probability in (1) is a standard multinomial logit formula based on the random utility
framework. Of course, the C; variable is unobserved. As such, we do not know to which class the
given respondent belongs. To account for this uncertainty in the model, we have to formulate the
distribution of C; and then estimate it. We employ the standard approach of modelling the
probability of belonging to a given class with the multinomial logit formula:

exp(a§ + af INC + a5 LV;)

P(C; = c|LV) = :
S Yexp(al + al INC + al LV))

(2)

The class probability is a function of income (/NC) and the unobserved latent variable, LV;, such
as a PP. We set the parameters of the last class (C; = C) to 0 for identification purposes. This allows
us to specify the unconditional (with respect to ;) probability of a respondent’s choices as:
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P = PCG, = el [T powtc =l 3
c=1 -

Latent psychological factors cannot be measured directly; however, based on theoretical
considerations, they are expected to impact a set of directly measurable variables (Hurtubia et al,,
2014). The second component of our model is a set of measurement equations describing the
relation between latent psychological factors and response items from the utilised psychological
scale. We estimate ordered probit models for each of the ten questionnaire items:

[771/1 = YmLVi + (imr (4)

where {;, ~ N(0,1) denotes a measurement error, and y,, is a coefficient indicating the effect of
latent variables on the given questionnaire item.

Additionally, we estimate six threshold parameters (t{* — t¢*), which are used to translate the
values of the continuous, unobserved variable, I\n:,, to the observed, ordinal I,,;, as usual in the
ordered probit models. This leads to the probability of choosing k-th response in the m-th question:

P( I = leVl) = q)(tlrcn - AmLVL) - q)(tlrcn—l - AmLVi): (5)

where @ denotes a cumulative distribution function of the normal distribution (with an additional
assumption that tJ* = —oo and tJ* = o0).

In the literature, PP is often associated with higher income (Seibert et al., 1999, 2001). For this
reason, we also included income in the measurement equations in order to account for the stylised
fact that individuals with higher proactivity will, on average, have higher earnings. As income is a
continuous variable, this measurement equation is specified as a linear regression:

log(INC;) = yincLV; + oine Sunes (6)

where ojyc indicates random error variance. This leads to the probability given by the density
function of the normal distribution:

Q)

P(log(INC) |LV)) = ¢ <1°g(”VCt) - VINCLVL-> |

OINC

As the latent variable is unobserved, we need to assume a specific distribution for it, and for
this purpose we utilize the standard normal distribution. Combining equations (3), (5), and (7) then
leads to the unconditional likelihood function in the form of an integral:

= [P paosaned ) [ T P 10| savyay, ®

As such, the HLCM model is estimated in a single step, combining choice and attitudinal data in
the unified framework. We used a simulated maximum likelihood estimator to approximate the
integral in (8), with 2,000 Sobol draws (using random linear scramble and random digital shift).

Results of the research

In Table 3, we report the models’ diagnostics for HLCMs with up to six classes. Even though the
models with 5 and 6 classes better fit data than those with 4 classes, we decided to focus on the latter.
This is because, for the models with a larger number of classes, we obtain a very low probability of
belonging to some of the classes (about 5%), which may make it difficult to calculate precise estima-
tions of the coefficients within those classes.
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Goodness of fit criteria for models with different numbers of classes

Number of classes

Model diagnostics 2 3 4 5 6

LL at convergence -23,006.432 -22,244.503 -22,035.951 -21,943.480 -21,756.475
AIC/N 5.069 4903 4859 4.841 4801
BIC/N 5136 4977 4939 4.926 4.893
No. of respondents (N) 1139 1139 1139 1139 1139
No. of parameters 86 94 102 110 118

In Table 4 we present the latent class component of the HLCM with four distinct classes. The
results indicate that 47% of the respondents fit into class 2, 33% into class 3, 11% into class 1, and
the remaining 9% belong to class 4.

Latent class component of the HLCM

Class 1 Class 2 Class 3 Class 4
(11%) (47%) (33%) (9%)

var. coef. st.err. coef. st.err. coef. st.err. coef. st.err.
ASCSQ 250 033 377 ¥ 016 239 ¥ 016 -3.50 P (.38
Mortality 0.07 0.07 020 ** 002 026 **  0.02 021  *x 007
Morbidity 0.14 0.09 017 *x  0.05 032 = 003 021 = 010
Delay -0.05 0.07 009 ¥ 0.02 0.08 (.01 015 P 0.07
-Cost /100 020 *  0.05 075 = 003 009 xx  (0.02 541 % (046
Class assignment parameters
Constant 060  * 0.30 1.64 w022 106 = 022
PP 041 = 0.18 0.06 0.15 038 = 015 Base case
Income 0.1 0.07 0.03 0.04 0.04 0.04

Note: ™ and ™ stand for significance at 1% and 5% levels respectively.

The existing taste heterogeneity of respondents is evident when we compare the coefficients
among the four classes. The Cost coefficient has the expected positive sign in all four classes, implying
that respondents’ utility decreases when the cost of the air pollution reduction programme increases,
which is in line with economic theory. Respondents in classes 2, 3, and 4 would be better off if air
improvement programme measures were implemented (significant and negative coefficient of ASC9),
but at different costs. For non-monetary attributes, class 3 is characterized by the highest marginal
utility from reducing health risks associated with improved air quality, whereas respondents in class
4 assign the highest disutility to the delay in project implementation. At the same time, respondents
in class 4 demonstrate the highest sensitivity to the cost attribute. In contrast, respondents in class 3,
which is one of the two largest classes, show the lowest sensitivity to costs, which, combined with
high marginal utilities for risk reductions, leads to the highest WTP for the proposed changes (see Fig.
3). In contrast, for class 1 (one of the two smallest classes), non-cost attributes of the air pollution
mitigation programmes are not significant. Additionally, both the ASC5? and -Cost coefficients are
positive and significant. This implies that respondents in class 1 are willing to pay to ensure that the
proposed air protection programmes are not implemented.
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Regarding the main objective of our study, i.e. to what extent individuals’ preferences towards
public programmes concerning air pollution reduction are driven by PP, we checked whether the
probability of belonging to classes can be explained by the respondents’ PP (the latent construct - see
section 3, eq. 2 and eq. 3) and their income. In this case, class 4 was the reference level (base case).
Respondents in class 4, compared with classes 2 and 3, are the least willing to pay for reductions in
mortality and morbidity risks and derive the highest disutility from waiting for programme outcomes
to take place. Considering the values and significance of coefficients in these three groups, we observe
that the probability of choosing the SQ option is highest among respondents in class 4 and lowest
among those in class 3.

The results indicate (see Table 4) that as PP increases, the probability of belonging to class 1 and
class 3 increases. The results for class 3 align with our expectations: higher proactivity among
respondents leads to a greater willingness to support public investments aimed at improving air
quality in Polish cities and an increased WTP for the proposed changes. However, the impact of pro-
activity on the probability of belonging to class 1 is less straightforward. Respondents in this class are
actually willing to pay to prevent the implementation of public investments in air quality improve-
ment. This may be because these proactive individuals prefer to take care of their personal health
independently rather than by relying on public programmes. They may already be taking their own
particular measures to protect themselves, at least partially, from air pollution.

Because the indicators (from the PP 10-item scale) were measured on an ordinal scale, we uti-
lised an ordered probit specification for these measurement equations. Higher values for items from
the PP 10-item scale were associated with an increased probability of giving a strong agreement
response to the statements. The measurement equations (see Table 5) show that the LV captures the
personality trait of PP. All coefficients next to the LV are significant and positive for all items, ranging
in value from 0.94 (Item 3: “Nothing is more exciting than seeing my ideas turn into reality”) to 1.50
(Item 7: “I excel at identifying opportunities”).

We also examined class membership in relation to the individual net income of respondents.
According to Seibert et al. (1999, 2001), the more proactive individuals tend to have higher earnings.
This result held true even after controlling for a large set of variables known to influence career suc-
cess (Seibert et al,, 1999). In their longitudinal study on career success, Seibert et al. (2001) found
that individuals high in PP engage more actively in behaviours leading to salary progression. Our
findings support the positive relationship between PP and income (see Table 6). However, in our
HLCM model, individual net income did not impact the probability of being assigned to specific
classes (see Table 4). Therefore, our results suggest a direct effect of PP on the heterogeneity of pref-
erences for public air quality improvement programmes in Polish cities, with no indirect effect of PP
through income.
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Measurement equation component: the effect of LV on items from the PP scale

Item coef. st.err.
ltem 1 1.15 *kk 0.05
ltem 2 1.44 ok 0.06
ltem 3 094 *kk 0.05
ltem 4 1.04 *kk 0.05
ltem 5 122 ok 0.06
ltem 6 1.06 *kk 0.05
ltem 7 1.50 ook 0.06
ltem 8 1.33 ok 0.06
ltem 9 1.23 *kk 0.06
ltem 10 1.25 ik 0.06

Measurement equation component: the influence of PP on the logarithm of income (linear regression)

var. coef. st.err.
Const. 1.26 ook 0.02
PP 0.19 ook 0.02
o (log) -0.37 Hokk 0.02

Note: ™ stands for significance at the 1% level.

To ensure the robustness of our analysis, we ran an additional HLCM model utilising a 6-item
version of the PP scale (items from 4 to 9 as denoted in Table 2). This shorter version of the scale is
sometimes recommended to reduce participant burden and lower survey fatigue, while still showing
good internal consistency (Teye-Kwadjo & de Bruin, 2022). We found no significant differences when
compared with the results reported in Table 4.

Conclusions and discussion

Studying the heterogeneity in the valuation of benefits from improved environmental quality
contributes to a better understanding of the factors influencing individual preferences. This, in turn,
aids in better aligning tools that support the implementation of proposed public programmes. While
many studies focus on how attitudes and social norms shape environmental preferences (e.g.:
Bartczak et al., 2025; Faccioli et al., 2020; Grilli & Notaro, 2019), there is still relatively little research
exploring the influence of personality traits.

Our study is an empirical investigation of the relationship between PP and individuals’ income, as
well as the public support for and valuation of benefits derived from an air quality improvement
program. Based on the existing literature, our expectations in this regard were relatively straightfor-
ward: we anticipated that more proactive individuals would exhibit stronger support for the change
process, as manifested through the implementation of a public air quality protection program in
Poland. For decades, excessive air pollution, particularly from PM, has been a major issue in the coun-
try. This concern is highlighted by the fact that air pollution has been associated with around 8% of
all deaths in Poland in 2022 (EEA, 2023a; GUS, 2023).

To obtain the data for our analysis, we applied the CE, the most prominent method of preference
elicitation in non-market goods valuation. CE allows for the consideration of multiple dimensions of
public good and the evaluation of the effect that different policy outcomes have on welfare (Holmes

DOI: 10.34659/€is.2026.98.3.1181



ECONOMICS AND ENVIRONMENT 3(98) = 2026

etal, 2017). We paid particular attention to the impact of PP on the choice of the SQ option. CE stud-
ies recommend the inclusion of a SQ alternative that describes the current situation, along with at
least one hypothetical scenario of environmental change in the choice sets (Johnston et al., 2017).
The SQ option serves as a familiar reference point, which allows us to demonstrate the extent of the
proposed changes. If respondents are rational and believe that the proposed environmental pro-
grammes can be implemented, then the choice of the SQ should reflect the lack of support for the
proposed changes in reality.

To investigate the heterogeneity of preferences regarding the air quality improvement programs,
we estimated the HLCM with class assignment conditional on an individual’s PP level and income,
which we assumed could mediate the impact of PP. We treated personality as a latent construct
inferred from responses to the items of a psychometrically validated PP scale (Seibert et al., 1999).
The applied model distinguished four classes of respondents, of which three (accounting for 90% of
respondents) revealed strong preferences for introducing air pollution mitigation programmes.

In light of our empirical results, the relationship between PP and support for environmental pro-
grams appears less clear-cut. Higher PP increased the probability that respondents belonged to two
of the four classes. Those two classes differed substantially in the choice patterns exhibited by
respondents. As expected, the former class was characterised by a strong preference for leaving the
SQ and implementing pro-environmental programs. Additionally, this group revealed the highest
WTP for reducing mortality and morbidity due to air pollution, as well as the highest WTP for decreas-
ing the temporal distance to the policy outcomes.

On the contrary, respondents grouped in the other class exhibited a pattern of responses indicat-
ing a preference for maintaining the SQ, and they did not appear to be sensitive to changes in health
risk caused by the air quality improvement. At the same time, they were sensitive to the financial
burden of the proposed solutions, suggesting that this class cannot be treated as a so-called garbage
class that collects random choices (Jonker, 2022). This unexpected influence of PP on the choice of SQ
may stem from differences in how proactive behaviours are directed. While proactive individuals
frequently engage in organisational citizenship behaviours (Bergeron et al., 2014; Li et al., 2010),
their actions can also be shaped by varying levels of affective commitment, which at times leads them
to pursue self-interested goals (Belschak & Den Hartog, 2010).

Another factor that may help explain these results is individuals’ trust in public institutions and
programs. Research on non-market valuation indicates that people with lower trust in these institu-
tions tend to have lower WTP for proposed changes, which can be linked with a more frequent choice
of the SQ in presented choice-sets (Zambrano-Monserrate, 2024). Therefore, individuals who are
more proactive but have less trust in public institutions may be more inclined to rely on private pre-
ventive measures to counteract the adverse effects of air pollution. However, our study did not collect
information regarding respondents’ trust in public institutions or their preventive behaviours, which
limits our ability to verify this hypothesis.

The results concerning respondents’ income indicate that, consistent with existing literature,
more proactive individuals tend to have higher incomes. However, income alone did not significantly
affect class membership and, consequently, the heterogeneity of preferences. This suggests that PP,
rather than financial capacity, is the main driver of the observed variation in preferences. This finding
further emphasises the importance of incorporating psychological variables into econometric
models.

Future research on non-market valuation could delve deeper into the relationship between PP
and prosocial behaviour. For instance, it might be useful to gather and analyse additional data on
individuals’ involvement in civic and environmental activities. Existing literature indicates a connec-
tion between positive engagement in pro-environmental actions and individuals’ willingness to pay
(WTP) for environmental improvements (Sokotowski, 2024). Furthermore, based on the obtained
results, it could be interesting to investigate the relationship between proactivity and trust in the
institutions responsible for implementing environmental policies. Future studies could explore how
different combinations of these two factors affect individuals’ preferences. Additionally, it would be
valuable to assess whether individuals with lower levels of trust and higher levels of proactivity tend
to spend more on preventive actions concerning themselves.

13

DOI: 10.34659/€is.2026.98.3.1181



ECONOMICS AND ENVIRONMENT 3(98) = 2026 _I 4

Acknowledgements

The funding from the National Science Centre, Poland, project no. UM0-2017/27/B/HS4/00611 is gratefully
acknowledged.

The contribution of the authors

Conceptualisation, A.Ba., A.Bo. and W.B; literature review, A.Ba. and A.Bo.; methodology, A.Ba., A.Bo. and W.B,;
software, W.B.; formal analysis, A.Ba. A.Bo. and W.B.; investigation, A.Ba., A.Bo. and W.B.; data curation, W.B,;
funding acquisition and project administration, A.Ba.; writing, A.Ba., A.Bo. and W.B.; conclusions and discussion,
A.Ba., and A.Bo.

The authors have read and agreed to the published version of the manuscript.

References

Adikoeswanto, D., Nurjanah, S., Mukhtar, S, Eliyana, A., Pratama, A. S., Anggraini, R. D., & Mohd Kamil, N. L. (2024).
Fostering voice behavior in correctional institutions: Investigating the role of organizational support and
proactive personality. Plos One, 19(5), e0303768. https://doi.org/10.1371/journal.pone.0303768

Bartczak, A., Budzinski, W, Liebe, U., & Meyerhoff, J. (2025). Distributive justice concerns when combating air
pollution: The joint modelling of attitudes and preferences. Energy Economics, ,141, 107978. https://doi.
org/10.1016/j.eneco0.2024.107978

Bateman, T. S., & Crant, ]. M. (1993). The proactive component of organizational behavior: A measure and cor-
relates. Journal of Organizational Behavior, 14(2), 103-118. https://doi.org/10.1002/job.4030140202

Belschak, F. D., & Den Hartog, D. N. (2010). Pro-self, prosocial, and pro-organizational foci of proactive behaviour:
Differential antecedents and consequences. Journal of Occupational and Organizational Psychology, 83(2),
475-498. https://doi.org/10.1348/096317909X439208

Ben-Akiva, M., McFadden, D., Train, K., Walker, ]., Bhat, C., Bierlaire, M., Bolduc, D., Boersch-Supan, A., Brown-
stone, D., & Bunch, D. S. (2002). Hybrid choice models: Progress and challenges. Marketing Letters, 13,
163-175. https://doi.org/10.1023/A:1020254301302

Bergeron, D. M., Schroeder; T. D., & Martinez, H. A. (2014). Proactive Personality at Work: Seeing More to Do and
Doing More? Journal of Business and Psychology, 29(1), 71-86. https://doi.org/10.1007/s10869-013-
9298-5

Bleidorn, W,, Schwaba, T, Zheng, A., Hopwood, C. ., Sosa, S. S., Roberts, B. W,, & Briley, D. A. (2022). Personality
stability and change: A meta-analysis of longitudinal studies. Psychological Bulletin, 148(7-8), 588. https://
doi.org/10.1037/bul0000365

Boyce, C., Czajkowski, M., & Hanley, N. (2019). Personality and economic choices. Journal of Environmental Eco-
nomics and Management, 94, 82-100. https://doi.org/10.1016/j.jeem.2018.12.004

Borger, T, Glenk, K., Meyerhoff, J., & Rehdanz, K., (2025). Mitigating cost-vector effects in stated choice experi-
ments using cheap talk and opt-out reminders. Journal of the Association of Environmental and Resource
Economists, 12(3), 701-737. https://doi.org/10.1086/731886

Budzinski, W.,, & Czajkowski, M. (2018). Hybrid choice models vs. endogeneity of indicator variables: A Monte
Carlo investigation. https://ideas.repec.org/p/war/wpaper/2018-21.html

De Clercq, D., & Pereira, R. (2023). Proactive champions: How personal and organizational resources enable
proactive personalities to become idea champions. The Journal of Social Psychology, 163(5), 583-604.
https://doi.org/10.1080/00224545.2021.1973945

De Magistris, T.,, Akaichi, F, & Youssef, K. B. (2016). Testing the effectiveness of the oath script in reducing the
hypothetical bias in the Contingent Valuation Method. Agricultural Economics, 62(8),378-384. https://doi.
org/10.17221/174/2015-AGRICECON

Du, Y, Sun, T, Peng, ]., Fang, K, Liu, Y,, Yang, Y., & Wang, Y. (2018). Direct and spillover effects of urbanization on
PM2.5 concentrations in China’s top three urban agglomerations. Journal of Cleaner Production, 190, 72-83.
https://doi.org/10.1016/j.jclepro.2018.03.290

European Environment Agency (EEA). (2023a). Air pollution quick country facts. https://www.eea.europa.eu/
en/topics/in-depth/air-pollution/air-pollution-country-fact-sheets-2024/quick-country-facts

European Environment Agency (EEA). (2023b). Europe’s air quality status 2023 [Briefing]. https://www.eea.
europa.eu/publications/europes-air-quality-status-2023

Faccioli, M., Czajkowski, M., Glenk, K., & Martin-Ortega, ]. (2020). Environmental attitudes and place identity as
determinants of preferences for ecosystem services. Ecological Economics, 174, 106600. https://doi.org/
10.1016/j.ecolecon.2020.106600

DOI: 10.34659/€is.2026.98.3.1181


http://A.Ba
http://A.Bo
http://A.Ba
http://A.Bo
http://A.Ba
http://A.Bo
http://A.Ba
http://A.Bo
http://A.Ba
http://A.Bo
http://A.Ba
http://A.Ba
http://A.Bo
http://A.Ba
http://A.Bo
https://doi.org/10.1371/journal.pone.0303768
https://doi.org/10.1016/j.eneco.2024.107978
https://doi.org/10.1016/j.eneco.2024.107978
https://doi.org/10.1002/job.4030140202
https://doi.org/10.1348/096317909X439208
https://doi.org/10.1023/A
https://doi.org/10.1007/s10869-013-9298-5
https://doi.org/10.1007/s10869-013-9298-5
https://doi.org/10.1037/bul0000365
https://doi.org/10.1037/bul0000365
https://doi.org/10.1016/j.jeem.2018.12.004
https://doi.org/10.1086/731886
https://ideas.repec.org/p/war/wpaper/2018-21.html
https://doi.org/10.1080/00224545.2021.1973945
https://doi.org/10.17221/174/2015-AGRICECON
https://doi.org/10.17221/174/2015-AGRICECON
https://doi.org/10.1016/j.jclepro.2018.03.290
https://www.eea.europa.eu/en/topics/in-depth/air-pollution/air-pollution-country-fact-sheets-2024/quick-country-facts
https://www.eea.europa.eu/en/topics/in-depth/air-pollution/air-pollution-country-fact-sheets-2024/quick-country-facts
https://www.eea.europa.eu/publications/europes-air-quality-status-2023
https://www.eea.europa.eu/publications/europes-air-quality-status-2023
https://doi.org/

ECONOMICS AND ENVIRONMENT 3(98) = 2026

Farizo, B. A,, Oglethorpe, D., & Solifio, M. (2016). Personality traits and environmental choices: On the search for
understanding. Science of the Total Environment, 566, 157-167. https://doi.org/10.1016/j.scitotenv.2016.
05.053

Fuller Jr, B., & Marler, L. E. (2009). Change driven by nature: A meta-analytic review of the proactive personality
literature. Journal of Vocational Behavior, 75(3), 329-345. https://doi.org/10.1016/j.jvb.2009.05.008

Gkargkavouzi, A., & Halkos, G. (2025). The psychology of non-market environmental valuation: An integrative
review of research evidence, theoretical insights, and policy considerations. Journal of Environmental Psy-
chology, 101, 102510. https://doi.org/10.1016/j.jenvp.2024.102510

Grebitus, C., Lusk, J. L. and Nayga Jr, R. M. (2013). Explaining differences in real and hypothetical experimental
auctions and choice experiments with personality. Journal of Economic Psychology, 36, 11-26. https://doi.
org/10.1016/j.joep.2013.02.004

Grilli, G., & Notaro, S. (2019). Exploring the influence of an extended theory of planned behaviour on preferences
and willingness to pay for participatory natural resources management. Journal of environmental manage-
ment, 232, 902-9009. https://doi.org/10.1016/j.jenvman.2018.11.103

GUS. (2022). Komunikat w sprawie przecietnego wynagrodzenia w gospodarce narodowej w 2021 roku. stat.gov.pl.
https://stat.gov.pl/sygnalne /komunikaty-i-obwieszczenia/lista-komunikatow-i-obwieszczen/komunikat-w-
sprawie-przecietnego-wynagrodzenia-w-gospodarce-narodowej-w-2021-roku,273,9.html (in Polish).

GUS. (2023). Sytuacja demograficzna Polski do roku 2022. https://stat.gov.pl/obszary-tematyczne/ludnosc/lud-
nosc/sytuacja-demograficzna-polski-do-roku-2022,40,3.html (in Polish).

Hanley, N. & Czajkowski, M. (2019). The role of stated preference valuation methods in understanding choices
and informing policy. Review of Environmental Economics and Policy, 13(2), 248-266. https://doi.
org/10.1093 /reep/rez005

Holmes, T. P, Adamowicz, W. L., & Carlsson, F. (2017). Choice Experiments. In P. A. Champ, K. ]. Boyle, & T. C.
Brown (Eds.), A Primer on Nonmarket Valuation (T. 13, pp. 133-186). Springer Netherlands. https://doi.org
/10.1007/978-94-007-7104-8_5

Hurtubia, R.,, Nguyen, M. H., Glerum, A., & Bierlaire, M. (2014). Integrating psychometric indicators in latent class
choice models. Transportation Research Part A: Policy and Practice, 64, 135-146. https://doi.org/10.1016/].
tra.2014.03.010

Institute For Health Metrics and Evaluation (IHME). (2019). Global Burden of Disease Study 2019. Results. https://
vizhub.healthdata.org/gbd-compare/

Jacquemet, N., Joule, R.-V,, Luchini, S., & Shogren, ]. E. (2013). Preference elicitation under oath. Journal of envi-
ronmental economics and management, 65(1), 110-132. https://doi.org/10.1016/j.jeem.2012.05.004

Jin, Y., Andersson, H., & Zhang, S. (2020). Do preferences to reduce health risks related to air pollution depend on
illness type? Evidence from a choice experiment in Beijing, China. Journal of Environmental Economics and
Management, 103, 102355. https://doi.org/10.1016/j.jeem.2020.102355

Johnston, R. ]., Boyle, K. ], Adamowicz, W,, Bennett, ]J., Brouwer, R., Cameron, T. A, Hanemann, W. M., Hanley, N,,
Ryan, M., & Scarpa, R. (2017). Contemporary guidance for stated preference studies. Journal of the Associa-
tion of Environmental and Resource Economists, 4(2), 319-405. https://doi.org/10.1086/691697

Jonker, M. F. (2022). The Garbage Class Mixed Logit Model: Accounting for Low-Quality Response Patterns in
Discrete Choice Experiments. Value in Health, 25(11), 1871-1877. https://doi.org/10.1016/j.jval.2022.07.013

Kanten, P, & Ulker, F. E. (2012). A relational approach among perceived organizational support, proactive per-
sonality and voice behaviour. Procedia-Social and Behavioral Sciences, 62, 1016-1022. https://doi.
org/10.1016/j.sbspro.2012.09.173

Kim, H. S, & Park, I. (2017). Influence of Proactive Personality on Career Self-Efficacy. Journal of Employment
Counseling, 54(4), 168-182. https://doi.org/10.1002 /joec.12065

Landrigan, P. ], Fuller, R, Fisher, S., Suk, W. A, Sly, P, Chiles, T. C., & Bose-O’Reilly, S. (2019). Pollution and chil-
dren’s health. Science of the Total Environment, 650, 2389-2394. https://doi.org/10.1016/j.scitotenv.2018.
09.375

Lelieveld, ]., Pozzer, A., P6schl, U,, Fnais, M., Haines, A., & Miinzel, T. (2020). Loss of life expectancy from air pollu-
tion compared to other risk factors: A worldwide perspective. Cardiovascular Research, 116(11), 1910-
1917. https://doi.org/10.1093/cvr/cvaa025

Li, N, Liang, ]., & Crant, ]. M. (2010). The role of proactive personality in job satisfaction and organizational citi-

zenship behavior: A relational perspective. Journal of Applied Psychology, 95(2), 395-404. https://doi.org/
10.1037/a0018079

Lin, S., Huang, Y., & Chen, C. T. (2025). Exploring the Factors That Impact Employee Environmental Creative
Performance in Taiwan’s Environmental Manufacturing Sectors: A Multilevel Analysis. Business Strategy
and the Environment, 35(3), 3422-3444. https://doi.org/10.1002/bse.70285

Mariel, P. & Meyerhoff, ]., (2016). Hybrid discrete choice models: Gained insights versus increasing effort. Science
of the total environment, 568, 433-443. https://doi.org/10.1016/j.scitotenv.2016.06.019

McFadden, D. (1972). Conditional logit analysis of qualitative choice behavior. UC Berkeley IURD Working Paper
Series.

15

DOI: 10.34659/€is.2026.98.3.1181


https://doi.org/10.1016/j.scitotenv.2016
https://doi.org/10.1016/j.jvb.2009.05.008
https://doi.org/10.1016/j.jenvp.2024.102510
https://doi.org/10.1016/j.joep.2013.02.004
https://doi.org/10.1016/j.joep.2013.02.004
https://doi.org/10.1016/j.jenvman.2018.11.103
http://stat.gov.pl
https://stat.gov.pl/sygnalne/komunikaty-i-obwieszczenia/lista-komunikatow-i-obwieszczen/komuni­kat-w-sprawie-przecietnego-wynagrodzenia-w-gospodarce-narodowej-w-2021-roku,273,9.html
https://stat.gov.pl/sygnalne/komunikaty-i-obwieszczenia/lista-komunikatow-i-obwieszczen/komuni­kat-w-sprawie-przecietnego-wynagrodzenia-w-gospodarce-narodowej-w-2021-roku,273,9.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/ludnosc/sytuacja-demograficzna-polski-do-roku-2022,40,3.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/ludnosc/sytuacja-demograficzna-polski-do-roku-2022,40,3.html
https://doi.org/10.1093/reep/rez005
https://doi.org/10.1093/reep/rez005
https://doi.org
https://doi.org/10.1016/j.tra.2014.03.010
https://doi.org/10.1016/j.tra.2014.03.010
https://vizhub.healthdata.org/gbd-compare/
https://vizhub.healthdata.org/gbd-compare/
https://doi.org/10.1016/j.jeem.2012.05.004
https://doi.org/10.1016/j.jeem.2020.102355
https://doi.org/10.1086/691697
https://doi.org/10.1016/j.jval.2022.07.013
https://doi.org/10.1016/j.sbspro.2012.09.173
https://doi.org/10.1016/j.sbspro.2012.09.173
https://doi.org/10.1002/joec.12065
https://doi.org/10.1016/j.scitotenv.2018
https://doi.org/10.1093/cvr/cvaa025
https://doi.org/
https://doi.org/10.1002/bse.70285
https://doi.org/10.1016/j.scitotenv.2016.06.019

ECONOMICS AND ENVIRONMENT 3(98) = 2026

Meyerhoff, ]. & Liebe, U. (2009). Status quo effect in choice experiments: Empirical evidence on attitudes and
choice task complexity. Land economics, 85(3), 515-528. https://doi.org/10.3368/1e.85.3.515

Milfont, T. L. (2021). Where do pro-environmental tendencies fit within a taxonomy of personality traits? In
Research handbook on environmental sociology (pp. 97-115). Edward Elgar Publishing. https://doi.org/10.
4337/9781800370456.00014

Muffato, V., Miola, L., Pazzaglia, F, & Meneghetti, C. (2025). Are explorers greener? Investigating the role of per-
sonality traits, connectedness to nature and attitudes toward exploring in various pro-environmental
behaviors. Frontiers in Psychology, 15, 1404095. https://doi.org/10.3389/fpsyg.2024.1404095

Parker, S. K., Williams, H. M., & Turner, N. (2006). Modeling the antecedents of proactive behavior at work. Jour-
nal of Applied Psychology, 91(3), 636-652. https://doi.org/10.1037/0021-9010.91.3.636

Pavalache-Ilie, M., & Cazan, A.-M. (2018). Personality correlates of pro-environmental attitudes. International
Journal of Environmental Health Research, 28(1), 71-78. https://doi.org/10.1080/09603123.2018.1429576

Roberts, B., Jackson, ]. ]., Duckworth, A. L., & Von Culin, K. (2011). Personality Measurement and Assessment in
Large Panel Surveys. Forum for Health Economics & Policy, 14(2), 1-34. https://doi.org/10.2202/1558-
9544.1268

Seibert, S. E,, Crant, J. M., & Kraimer, M. L. (1999). Proactive personality and career success. Journal of Applied
Psychology, 84(3), 416-427. https://doi.org/10.1037/0021-9010.84.3.416

Seibert, S. E,, Kraimer, M. L,, & Crant, J. M. (2001). What Do Proactive People Do? A Longitudinal Model Linking
Proactive Personality and Career Success. Personnel Psychology, 54(4), 845-874. https://doi.org/10.1111/
j.1744-6570.2001.tb00234.x

Sharma, S., Chandra, M., & Kota, S. H. (2020). Health effects associated with PM 2.5: A systematic review. Current
Pollution Reports, 6, 345-367. https://doi.org/10.1007 /s40726-020-00155-3

Sokotowski, J. (2024). Assessing individual environmental capital and pro-climate behaviour: A residential sec-
tor choice experiment on heating investment preferences. Journal of Cleaner Production, 447, 141591.
https://doi.org/10.1016/j.jclepro.2024.141123

Solifio, M., & Farizo, B. A. (2014). Personal traits underlying environmental preferences: A discrete choice exper-
iment. PloS One, 9(2), e89603. https://doi.org/10.1371/journal.pone.0089603

Steg, L., & Vlek, C. (2009). Encouraging pro-environmental behaviour: An integrative review and research
agenda. Journal of environmental psychology, 29(3),309-317. https://doi.org/10.1016/j.jenvp.2008.10.004

Stevens, T. H., Tabatabaei, M., & Lass, D. (2013). Oaths and hypothetical bias. Journal of environmental manage-
ment, 127, 135-141. https://doi.org/10.1016/j.jenvman.2013.04.038

Teye-Kwadjo, E. & de Bruin, G. P. (2022). Rasch analysis of the proactive personality scale. Psychological reports,
125(5), 2788-2806. https://doi.org/10.1177/00332941211028110

Terracciano, A., McCrae, R. R,, & Costa Jr, P. T. (2010). Intra-individual change in personality stability and age.
Journal of Research in Personality, 44(1), 31-37. https://doi.org/10.1016/j.jrp.2009.09.006

Van Dyne, L., Cummings, L. L., & Parks, J. M. (1995). Extra-role behaviors-in pursuit of construct and definitional
clarity (a bridge over muddied waters). Research in organizational behavior: An annual series of analytical
essays and critical reviews, 17, 215-285. https://www.scirp.org/reference/referencespapers?referen-
ceid=2399206

Vanwalleghem, D., & Mirowska, A. (2020). The investor that could and would: The effect of proactive personality
on sustainable investment choice. Journal of Behavioral and Experimental Finance, 26, 100313. https://doi.
org/10.1016/j.jbef.2020.100313

Viswesvaran, C., & Ones, D. S. (2000). Measurement Error in “Big Five Factors” Personality Assessment: Reliabil-
ity Generalization across Studies and Measures. Educational and Psychological Measurement, 60(2), 224-
235. https://doi.org/10.1177,/00131640021970475

Wang, S., Wei, J., Zhang, P, Song, ]., Chen, ]., & Li, G. (2025). The chain mediating effect of self-efficacy and health
literacy between proactive personality and health-promoting behaviors among Chinese college students.
Scientific Reports, 15(1), 16101. https://doi.org/10.1038/s41598-025-00936-0

Zambrano-Monserrate, M.A. (2024). Trust, corruption, and willingness to pay for improved environmental

goods: An experimental analysis from a developing country. Social Science Quarterly, 105(3), 709-725.
https://doi.org/10.1111/ssqu.13381

16

DOI: 10.34659/€is.2026.98.3.1181


https://doi.org/10.3368/le.85.3.515
https://doi.org/10.4337/9781800370456.00014
https://doi.org/10.4337/9781800370456.00014
https://doi.org/10.3389/fpsyg.2024.1404095
https://doi.org/10.1037/0021-9010.91.3.636
https://doi.org/10.1080/09603123.2018.1429576
https://doi.org/10.2202/1558-9544.1268
https://doi.org/10.2202/1558-9544.1268
https://doi.org/10.1037/0021-9010.84.3.416
https://doi.org/10.1111/
https://doi.org/10.1007/s40726-020-00155-3
https://doi.org/10.1016/j.jclepro.2024.141123
https://doi.org/10.1371/journal.pone.0089603
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1016/j.jenvman.2013.04.038
https://doi.org/10.1177/00332941211028110
https://doi.org/10.1016/j.jrp.2009.09.006
https://www.scirp.org/reference/referencespapers?referenceid=2399206
https://www.scirp.org/reference/referencespapers?referenceid=2399206
https://doi.org/10.1016/j.jbef.2020.100313
https://doi.org/10.1016/j.jbef.2020.100313
https://doi.org/10.1177/00131640021970475
https://doi.org/10.1038/s41598-025-00936-0
https://doi.org/10.1111/ssqu.13381

ECONOMICS AND ENVIRONMENT 3(98) = 2026

Anna BARTCZAK = Anna BOROS * Wiktor BUDZINSK]

WPLYW PROAKTYWNEJ 0SOBOWOSCI
NA PREFERENCJE DOTYCZACE PROGRAMOW
REDUKCJI ZANIECZYSZCZENIA POWIETRZA

STRESZCZENIE: W niniejszym badaniu analizujemy, w jaki sposéb proaktywna osobowos¢ i dochody respondentéw
wpltywaja na preferencje dotyczace programéw ograniczania zanieczyszczenia powietrza w miastach w Polsce. W tym
celu przeprowadzilismy badanie wyboru eksperymantalnego, majgce na celu ujawnienie preferencji dotyczacych poprawy
jakosci powietrza, wykorzystaliSmy sprawdzong skale psychometryczng do pomiaru proaktywnosci oraz zebralismy
informacje na temat indywidualnych dochodéw. Do analizy danych wykorzystalismy hybrydowy model klas ukrytych,
ktéry uwzglednia heterogenicznos$é¢ preferencji. Model zidentyfikowat cztery odrebne klasy respondentéw: trzy klasy
popieraty inwestycje publiczne dotyczace ograniczania zanieczyszczenia powietrza, a jedna preferowata utrzymanie
obecnej sytuacji. Nasze wyniki wskazuja, ze proaktywna osobowos¢ znacznie zwiekszata prawdopodobiefstwo przyna-
leznosci do klasy, ktéra wykazywata najsilniejsze poparcie dla poprawy jakosci powietrza i miata najwiekszg gotowos¢ do
zaptaty za proponowane zmiany. Interesujgce jest iz zwiekszata ona réwniez prawdopodobieristwo przynaleznosci do
klasy, ktora preferowata utrzymanie status quo. Indywidualny dochdd nie miat bezposredniego wptywu na wyjasnienie
heterogenicznosci preferencji, ale byt pozytywnie skorelowany z proaktywnoscig.

SEOWA KLUCZOWE: zanieczyszczenie powietrza, wybér eksperymentalny, hybrydowy model klas ukrytych, proak-
tywna osobowos¢, status quo
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