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Abstract
The main aim of this paper is to investigate the micro and macro predictors of Por-
tuguese willingness to pay (WTP) more taxes to bolster funds channelled to the 
National Health Service (NHS). An online questionnaire was used to collect data 
from 584 Portuguese citizens. The statistical analysis was performed through the 
application of logistic regressions. The research shows that willingness to support 
increasing taxes depended on socioeconomic, behavioural, and psychological fac-
tors. The WTP more taxes to finance the NHS were associated with younger ages, 
life satisfaction and dispositional optimism, satisfaction with the NHS performance, 
current perceived risk exposure, and risk orientation. Identifying and understanding 
the main influencing factors associated with WTP more taxes for NHS is essential 
to assist policy-makers in developing healthcare reforms. Decision-makers may take 
this opportunity to improve the NHS since those who ultimately benefit from the 
measures can provide an additional source of health financing.

Keywords  Willingness to pay taxes · National health system · Health policy · Public 
attitudes · Portugal

1  Introduction

Health systems in advanced economies are at serious risk of becoming unsustain-
able. Pandemic ocurrences such as the current COVID-19, expected changes in 
the demographic structure and disease patterns, increasing user expectations, and 
technological advances contribute to an unstoppable growth in healthcare spending. 
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Thus, mainly in publicly funded healthcare systems, it is necessary to preserve the 
support for the solidarity system in the upcoming decades. This support is, how-
ever, based on the condition that the population is willing to pay increased taxes. 
What factors determine that individuals agree to allocate a more significant portion 
of their income to a public fund? Identifying the factors that strengthen and weaken 
the public’s ability to pay more taxes is important.

Taxation is one of modern society’s most fundamental and dominant concepts 
(Gaisbauer et. al., 2015). Many studies find strong public support for the role of 
government in socialized health systems (Vilhjalmsson 2016). However, most peo-
ple do not like paying taxes and may dislike taxes for economic or political reasons. 
For many, taxes are described as a loss of financial freedom without a fair return 
(Tudorică and Vătavu 2020). Some researchers explained the willingness to pay 
(WTP) more taxes through tax morale (Torgler 2001). Tax morale measures individ-
ual attitudes and can be defined as a moral obligation to pay taxes, a belief in con-
tributing to society by paying taxes (Torgler and Schneider 2007). Knowing citizens’ 
political preferences is fundamental in a democratic system since political authori-
ties should use them as guidelines to define specific policies. According to Mooney 
(2003), listening to the informed community voice and acting in accordance is fun-
damental to promoting socially efficient and equitable healthcare changes.

In recent years, some empirical evidence emerged concerning the determi-
nants of the public’s WTP more taxes for the health system. Most of these studies 
were, however, conducted in countries with social insurance systems like Germany 
(Hajek et al. 2020), in developing countries without a comprehensive health insur-
ance system (Al-Hanawi et al. 2018; Bwalya 2020), or in post-communist-countries 
(Habibov et  al. 2017, 2018, 2019). The results show that people’s preferences for 
paying more taxes are multi-dimensional. There needs to be more attention given 
to factors influencing the willingness to pay taxes in a socialized health system with 
universal coverage like the National Health System (NHS), where all residents are 
automatically enrolled in publicly financed healthcare.

The present article contributes to the literature by exploring the linkage between 
WTP more taxes to reinforce the Portuguese NHS with micro and macro factors 
(explained in detail in the next section). To the author’s knowledge, no such studies 
have been conducted in Portugal.

Some key characteristics of the Portuguese healthcare system are worth not-
ing. The Portuguese NHS was created in 1979 and is a universal tax-based welfare 
system. The Portuguese Constitution defines health as a universal right and a state 
responsibility. One principle underpinning NHS is the universal right to comprehen-
sive health care at all levels of complexity (primary, secondary, and tertiary). The 
provision of health care is granted by public entities and complemented by private 
partners. In the last economic recession, the NHS was a target of cuts imposed by 
the country’s international creditors. During the Economic and Financial Adjust-
ment Programme, the NHS budget reverted to the level recorded in 2005 (Simões 
et al. 2017). In 2017, the public share of health expenditure was 66.3% of total health 
financing, considerably lower than the EU average of 79.3%. Due to this, the private 
funding and out-of-pocket healthcare costs for patients increased (OECD 2019). 
Moreover, the tax revenue is exceptionally high in Portugal. In 2018, the tax revenue 
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reached 36.8% of the GDP, and the projection for 2021 points to a slight increase to 
36.9% GDP (Pordata, 2021a). Finally, it is worth saying that Portugal is one of the 
most aged countries in the world, with 22% of the population aged over 65 (Pordata, 
2021a), and it is predicted that in 2050, Portugal will be the oldest country in the 
European Union (Eurostat 2019). Changes in the population age structure undoubt-
edly have consequences for health and long-term care systems while affecting the 
ability to generate the revenues needed for health. The index assessing the sustain-
ability of the Portuguese NHS for 2020–21 registered a decrease from 101.7 to 83.9 
points due to the effect of the pandemic (Nova-IMS 2021).

Due to its chronic underfunding, understanding WTP more taxes to improve the 
public health service is especially important in Portugal. Thus, policymakers should 
carefully assess the degree of support for willingness to contribute more towards 
improving health care and should evaluate the factors influencing the WTP. Greater 
knowledge about these factors will allow for a more thorough calibration of reforms, 
leading to greater success. Given the present challenges governments face, studies 
of this nature can be valuable to promote decision-makers to shape better communi-
cation policies with taxpayers to reinforce their confidence in political institutions, 
praising the essential contribution of their efforts to maintaining a universal health 
system.

2 � Factors influencing citizens’ WTP more taxes to improve NHS—
Conceptual framework and research hypothesis

Empirical research shows that individuals exhibit heterogeneous preferences regard-
ing the WTP taxes to improve public healthcare. These attitudinal differences are 
justified by economic (Allingham and Sandmo 1972; Yitzhaki 1974), political, 
behavioural, and psychological reasons (Andreoni et al. 1998). Based on the existing 
literature, this section will discuss the main micro and macro predictors of the WTP 
more taxes to improve the health system.

2.1 � Satisfaction with the NHS

The literature on support for public healthcare presents two opposite theories to 
explain the association between WTP and satisfaction with the health system (Kum-
lin 2007; Habibov 2016). The first perspective states that dissatisfaction with per-
formance undermines normative support for government intervention and welfare 
spending (Kumlin 2007). Lower satisfaction with the health system weakened pub-
lic service support and may even increase the demand for private health insurance—
individuals redirect their contributions from the state to themselves. Such attitude 
can ultimately result in a vicious cycle of degradation of the quality of the NHS—an 
unsatisfactory perception of the performance of the NHS, weak willingness to pay 
taxes to support it, and, in turn, lower levels of taxation further constrain the public 
healthcare system and limit its capacity to increase the quality of services leading 
to even greater levels of dissatisfaction. The opposite perspective holds that lower 
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satisfaction may strengthen the WTP to improve health services (Edlund 2006; 
Edlund and Johansson 2013). A lower performance of the NHS can be seen as an 
issue of lack of resources, and therefore, citizens may be willing to pay more taxes 
to support the NHS. Despite the opposite orientations, both theories are empirically 
supported in the literature (Edlund 2006; Habibov et al. 2019). Thus, it is difficult to 
predict the effect of satisfaction with the NHS performance and citizens’ willingness 
to pay more taxes to support health.

2.2 � Private health insurance

It is difficult to predict the impact of owing private health insurance in the WTP to 
reinforce the funds channelled to the NHS. Respondents who voluntarily contribute 
to health insurance may feel insecure about the ability of the NHS to attend to their 
potential needs. Thus, as they have already spent money on a self-protection health 
scheme, they may be less willing to pay additional taxes to finance the public health 
system. In other words, both the tax and the private health insurance may be vying 
for resources within the same mental account, and thus, citizens won’t have the men-
tal "budget" to spend on taxes if it has already been spent on private health insur-
ance. This kind of decision involving individual cognitive operations to organize and 
evaluate financial activities has been recognized in the literature on mental account-
ing (for a review, see Thaler 1999). Indeed, the present paper deals with the willing-
ness to pay more taxes to support the NHS which requires knowing how citizens 
mentally construe their finances in their mind, therefore how these mental accounts 
lead to them seeing different types of activities and expenditures as parts of certain 
"funds". In this regard, we hypothesize that owing private health insurance influence 
negatively the WTP more taxes for health.

2.3 � Dispositional effects

2.3.1 � Dispositional optimism

The role of personality traits in shaping how people think, feel, and behave has long 
been recognized in psychology (Corr and Matthews 2009). Dispositional optimism 
is a personality trait that remains relatively stable over one’s lifespan (Carver et al. 
2010) an enduring facet of personality (Carver and Scheier 2014), and strongly 
affects people’s mental, physical, economic, and social state (Carver et  al. 2010; 
Hecht 2013). Dispositional optimism has been shown to widely reverberate into peo-
ple’s lives, influencing many important decisions (Puri and Robinson 2007; Dohmen 
et  al. 2019). Provided that pessimistic and optimistic people differ in their ability 
and capacity to make plans and set future goals (Segerstrom et al. 2017), being con-
fident about the future will permit subjective well-being increments (Oriol et  al. 
2020). This leads to hope for a better future and makes people stronger and more 
proactive, with benefits in economic terms (Bhandari et  al. 2021). Optimists have 
a more proactive problem-solving attitude (Carver et al 2010; Hecht 2013), which, 
in the healthcare context, revealed that they prefer higher investments in prevention 
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than treatments (Luyten et al. 2019). There is an increasing literature about the influ-
ence of optimism on health such as people’s beliefs that treatments work, people’s 
likelihood of getting ill and people’s physical and mental well-being (Conversano 
et al., 2010; Gassen et al. 2021; Hanoch et al. 2023).

Recently, attention has been paid to how prospective variables like optimism 
relate to prosociality (Baumsteiger 2017). Prosociality is the tendency to engage in 
generous behaviours for the benefit of others, even when costly for oneself (Penner 
et al. 2005). As taxation redirects personal income towards public goods shared by 
fellow citizens, people who recognize the prosocial nature of taxes may find taxes 
less averse or even worthwhile (Thornton et al. 2019). Past research demonstrates 
that people are more willing to pay taxes to provide essential services for themselves 
and fellow citizens when they recognize how their assistance positively impacts the 
recipient. Baumsteiger (2017) concludes that optimism predicts positive effects that 
indicate prosocial intentions.

Optimists usually have better connections but also try to have good relationships 
(Segerstrom 2007; Carver and Scheier 2014). This is because optimism allows us 
to mobilize positive affective resources that act as drivers and motivational mecha-
nisms for transcending self-interest (Carver and Scheier 2014).

Based on this literature, we hypothesize that dispositional optimism could be an 
important driver of the willingness to pay more taxes to grant support for the NHS.

2.3.2 � Risk orientation

The theory of choice under uncertainty implies that risk preferences should strongly 
affect an individuals’ choice in various contexts. Differences in risk attitudes across 
individuals may explain differences in behaviours. Risk orientations refer to indi-
viduals’ attitudes toward taking or avoiding risk when deciding how to proceed in a 
situation with uncertain outcomes (Rohrmann 2005) or the general degree of com-
fort with facing uncertain gains or losses (Ehrlich and Maestas 2010). In this regard, 
people are risk averse (risk acceptant) whenever confronted with a choice between 
a sure option and a lottery of an equal expected value, prefer the former (the lat-
ter). There is an extensive literature on risk orientation. The expected utility model 
explains such choices through the curvature of the utility function. Psychological 
empirical literature shows that peoples’ orientation toward risk deviates from many 
axioms of utility theory being framed (Tversky and Kahneman 1981) and heuristic 
dependent (Kahneman et al. 1982), while other ideas point that such individual risk 
preferences are related to motivations such as the desire of security (Lopes 1987) 
or affective states (Isen 2001). Moreover, mounting evidence demonstrates that 
individuals’ risk orientation varies across domains, such as health, gambling risks 
or investment risks (Prosser and Wittenberg 2007). These empirical advances sug-
gest that, like dispositional optimism, risk orientation is a stable personality trait 
(Nicholson et al. 2005; Rohrmann 2005). Notwithstanding, the overwhelming evi-
dence shows that individuals vary substantially in the way they deal with risk, there 
are still few studies that have explored how risk preferences shape civil societies 
opinion on public policies (Ehrlich and Maestas 2010; Milita et al. 2020), and no 
studies have evaluated whether personal risk orientation affects willingness to pay 
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taxes for a particular public service—health. In this context, we consider risk ori-
entation a personality trait and expect risk-averse (acceptant) individuals to be more 
(less) resistant to uncertain conditions. Thus, as risk-averse individuals are probably 
concerned about their potential need for health care, combined with the belief that 
they are more exposed to health problems, increases their perceived need for the 
NHS, making them more WTP taxes to strengthen the health system.

Based on this exposition, we hypothesize that risk-averse (acceptant) individuals 
will be more (less) WTP taxes for health.

2.4 � Situational effects—Perceived financial risk exposure

Attitudes toward paying taxes are shaped by the individual’s perceptions regarding 
their economic insecurity and surrounding national economic conditions. These 
situational factors, known as perceived risk exposure, have recently deserved spe-
cial attention in the literature as critical influences in formulating welfare policy 
attitudes (Ehrlich and Maestas 2010; Milita et al. 2020). As done elsewhere (Milita 
et  al. 2020), it is essential to distinguish perceived risk exposure from a personal 
pocketbook perspective—egocentric and from a national economic perspective—
sociotropic. According to many authors (Lockerbie 2006, for a review), egocentric 
and sociotropic reflects self-interest and collectively oriented concerns, respectively. 
While egocentric risk exposure uses individual personal indicators to evaluate finan-
cial risk, sociotropic focuses on collective financial risk by using joint financial indi-
cators. To these the national economy is a collective good. A sociotropic evaluation 
is an equivalent of other-regarding or public regarding evaluation. Contrary to socio-
tropic, egocentric are more focused on themselves.

Empirical research reveals a positive influence of both situational effects on 
support for paying more taxes. Some studies found evidence of the validity of the 
rational choice theory, according to which individuals are more willing to support 
spending on welfare if they believe that they (or someone they know) will benefit 
from the program (Hausermann et al., 2016). Other research found that, in periods 
of economic downturn (upturn), commonly accompanied by reductions (increase) in 
earned income and increases (decrease) in job insecurity, the willingness of citizens 
to contribute to government taxes may be significantly reduced (improved) (Dal-
linger 2010).

In this study, we will follow the approach used elsewhere (Milita et  al. 2020). 
The authors show that situational effects of risk exposure (egocentric and/or socio-
tropic) are moderated by a dispositional element of risk orientation. Thus, individu-
als’ response to situational effects is shaped by stable aspects of their personality 
(Gerber et al. 2010). Therefore, citizens’ perceived risk exposure and orientation are 
conditional influences on policy opinion instead of independent and addictive fac-
tors. In our study, we go a bit further by considering the egocentric perspective in 
two different times: at present and in the future, which will be denoted as egocentric 
at present and egocentric in the future. We want to test if individuals’ risk orienta-
tion moderates their risk perception. We hypothesize that an increase in perceived 
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risk exposure (either egocentric or sociotropic) will lead risk-averse (acceptance) 
individuals to be more (less) willing to pay additional taxes.

2.5 � Health status

The WTP for health care is often considered from the perspective of future health-
care utilization (Nabyonga-Orem et  al. 2015). According to the self-interest per-
spective, attitudes toward the welfare state are increasingly determined by personal 
interests rather than the collective values of universalism and solidarity. Therefore, 
the lower the perceived risk of future public healthcare utilization, the less likely 
an individual will be to pay to improve public healthcare. Consequently, lower 
self‐assessed health will be associated with greater support for more NHS taxes. 
We hypothesize that low/high self-rated health strengthens/weakens the WTP to 
improve public health.

2.6 � Political orientation

Political ideology may explain preferences for supporting more or fewer taxes 
(Kaltenthaler and Ceccoli 2008; Jæger 2008). According to the Power Resources 
Theory, support for the welfare state is guided by a class interest in a struggle 
between capital and labour and the corresponding political ideologies. Thus, lower 
classes, socioeconomic status, and left-wing political ideology are key factors 
underlying more significant support for welfare programs (Korpi and Palme 2003). 
Although some evidence denotes an association between left–right division and spe-
cific preferences for social security expenditures (Jaeger, 2008), research concerning 
the linkage between ideology and tax policy is lacking (Franko et al. 2013; Fernán-
dez-Albertos and Kuo 2018). Individuals with a left-wing orientation are expected 
to be more concerned with equality and solidarity and, therefore, strongly support 
a higher level of government intervention. In turn, it is expected that those on the 
left spectrum of politics have a higher tolerance for government taxation, mainly 
if they are directed toward improving public services. Conversely, individuals who 
adhere to a right-wing ideology advocate private initiative and individual freedom 
and emphasize personal responsibility for providing their healthcare needs. There-
fore, it is expected that right-leaning politically-oriented individuals are less sup-
portive of government taxes. We hypothesize that left (right)-wing political orienta-
tion strengthens (weakens) the WTP more taxes for health.

2.7 � Life Satisfaction

Life satisfaction or subjective well-being (SWB) is a person’s cognitive and affec-
tive evaluation of their life (Oishi et al. 2021). Recent data (OECD 2020) revealed 
that the life satisfaction average score of OECD citizens (on a scale from 0 to 10) 
is 6.5, while in Portugal reached 5.4. It has been recognized that an individual’s 
happiness level can influence economic decisions, including consumption, behav-
iour at work, investment decisions, and political behaviour (Frey and Stutzer 2002). 
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Moreover, optimism often creates positive expectations for what will happen and 
anticipates positive outcomes (Scheier and Carver 1985; Peters et al. 2016). Then, it 
is considered an important indicator to promote SWB (Alarcon et al. 2013; Carver 
and Scheier 2014), as confirmed by several empirical studies (Duy and Yildiz 2017; 
Oriol et al. 2020). Much literature investigates the relationship between public goods 
and life satisfaction, but research concerning the opposite direction is lacking (Frey 
and Stutzer 2002; Tudorică and Vătavu 2020). Nevertheless, life satisfaction was 
found to have a significant positive effect on taxpayers’ tax morale in Asian coun-
tries (Torgler 2004), Latin America (Torgler 2005), and Portugal (Sá et al. 2015). 
Therefore, we hypothesize that: (i) Individuals’ satisfaction with life influences their 
willingness to pay higher taxes for the NHS and (ii) Dispositional optimism rein-
forces the positive effect of life satisfaction on willingness to pay more taxes.

2.8 � Demographic characteristics—gender, age, educational attainment, 
and income

There is no consensus in the literature about the effect of demographic character-
istics on support for government healthcare funding. The self-interest perspective 
argues that women and older people may be more supportive of public financing 
because they use healthcare more or expect greater use in the future and because 
women are ideologically farther to the left (Vilhjalmsson 2016). Some claim men 
are more WTP because they are usually the main income-earning, while older peo-
ple are expected to pay less because they are inactive in the workforce and have 
other social commitments (Al-Hanawi, 2018). The level of monthly earnings may be 
an important predictor of WTP more taxes to support NHS. However, there is yet to 
be a consensus as to the direction of this influence. Some claim that wealthier citi-
zens prefer investing additional portions of their income in private insurance rather 
than contributing towards improving public health care (Aizuddin et al. 2012). For 
others, the wealthiest individuals would have more disposable income to pay extra 
taxes if those taxes are used to fund their specific preferences, such as public wel-
fare and healthcare (Olsen et  al. 2014; Vilhjalmsson 2016). Regarding education, 
the most prevalent idea states that more educated taxpayers are more WTP greater 
taxes to support NHS because they understand better the link between tax-system 
and social expenditures (Edlund and Sveva, 2013).

A summary of the hypothesis can be found in the Appendix, Table 5.

3 � Method

3.1 � Data collection

Data were collected through a self-reported online questionnaire. The questionnaire 
was available for four months in 2019 on social networks (Facebook, Linkedin, Twit-
ter, and Google Plus). The inclusion criteria were Portuguese adults with residence 
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in Portugal and aged 18  years and older. The questionnaire was tested through a 
previous sample (with different qualifications, professions, and ages) to verify and 
analyze the overall degree of issue understanding and answer variability. The valid-
ity and reliability test returned high internal reliability (Cronbach’s alpha = 0.972). 
All potential participants were informed about the purpose of this research and the 
expected duration of participation. Anonymity was granted, participation was volun-
tary, and written informed consent was mandatory.

3.2 � Data measurement

3.2.1 � Dependent variable

The outcome variable in the present study is binary and reflects whether respondents 
would pay more taxes to increase the NHS budget. Respondents were asked: ‘Would 
you be willing to pay more taxes to increase the budget allocated to the National 
Health Service?’ Respondents who agreed to pay more taxes were assigned a value 
of ‘1’ while a value of 0’’ denoted those who refused to pay more taxes.

3.2.2 � Independent variables

To measure overall satisfaction with the NHS performance, we asked respondents 
how they rated the functioning of the NHS. The question was measured through a 
5-point ordinal scale ranging from 1—very bad to 5 very good. We re-encoded this 
variable on a 3-point scale that aggregates satisfaction and dissatisfaction: 1—very 
bad/bad, 2- fair, and 3—good/very good. To report the effect of self-rated health, we 
used an ordinal scale ranging from 1—‘bad’ to 4—‘very good’.

Holding private health insurance was measured through a binary variable. The 
perceived risk exposure was captured through three indicators that measured: (i) 
current self-rated financial insecurity—Egocentric at Present (EgP); (ii) future per-
ceived financial insecurity—Egocentric in Future (EgF) and (iii)perception con-
cerning the health of the national economy—Sociotropic Risk Exposure (SRE). We 
used questions designed elsewhere to measure EgP and SRE (Milita et al. 2020) and 
developed a new question to capture EgF. The question regarding EgP was meas-
ured through a 5-point ordinal scale by asking respondents whether the state of their 
current finance is 1—‘quite comfortable’, 2—‘comfortable’, 3—‘fair’, 4—‘hard’, 
or 5—very hard’. The questions concerning EgF and SRE were measured using to 
a 3-point ordinal scale. Respondents were asked whether they believe their finan-
cial situation is going to 1 –’ get better’, 2—’stay the same’ or 3—’get worse’ and 
whether they believe the economy is going to 1—’ get better’, 2—’stay the same’ or 
3—’ get worse’.

To capture the effect of self-rated health, we asked respondents to report their 
health status according to 4 categories that ranged from1—‘Bad’ to 4—‘Very good’.
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To measure dispositional optimism, all respondents provided answers to the 
revised1 life orientation test (LOT-R) (Scheier et  al. 1994). The scale of LOT-R 
comprises ten items: three measure optimism (OPT), three measure pessimism 
(PES), and four are filler items to distinguish the underlying purpose of the test. 
Respondents must answer on a 5-point Likert scale ranging from 1—‘strongly disa-
gree’ to 5—‘strongly agree’. This scale was tested by previous studies documenting 
its reliability and validity (see Carver et  al. 2010, for a review). We summed the 
scores of the items under consideration to obtain the OPT and PES scores. The scale 
and descriptive statistics are described in Appendix, Table 6, respectively.

To analyze the risk-orientation, we asked respondents how comfortable they 
are in taking a risk when making financial career or other life decisions (Maestas 
and Pollock 2010). The answers were collected on a 7-point ordinal scale, where 
1 (totally comfortable) represents extreme risk acceptance, and 7 (totally uncom-
fortable) represents extreme risk aversion. Respondents with values between 1 and 
3 were considered risk-acceptance, while those between 5 and 7 were risk-averse. 
Risk-neutrals were the respondents, scoring 4. We re-encoded this variable so that 
lower scoring (1, 2, and 3) equals greater risk acceptance (3 = 1; 2 = 2 and 1 = 3), 
and higher scores (5, 6, and 7) equals greater risk aversion (7 = 1; 6 = 2 and 5 = 3). 
Risk acceptance ranges from 1 to 3, with higher values denoting greater risk accept-
ance and ‘0’ indicating that respondents are either risk-averse or risk-neutral. Simi-
larly, risk aversion ranges from 1 to 3, with higher values meaning greater risk aver-
sion and ‘0’ denoting that respondents are either risk-acceptance or risk-neutral.

The effect of political ideology was measured by asking respondents directly 
about their political preference according to 3 categories: 0—‘None’, 1- ‘Left’, and 
2—‘Right’. The effect of self-rated life satisfaction was collected by asking respond-
ents to rate their satisfaction with life according to 3 categories: 1—‘Not Satisfied’, 
2—‘More/Less Satisfied’, and 3—‘Satisfied/Very Satisfied’. Finally, a section col-
lected respondents’ demographic characteristics, namely gender, age, education, and 
monthly income.

A detailed description of the variables used in this study can be found in the 
Appendix, Table 5.

3.3 � Analytical approach

Descriptive statistics and logistic regressions were performed using STATA16. 
Logit models were used to control for respondents’ sociodemographic characteris-
tics and to explore the influence of the explanatory variables on respondents’ will-
ingness to pay more taxes to strengthen the NHS financially. Therefore, we estimate 
three regression models—one model for each Financial Risk Exposure variable 
(EgP, EgF, and SRE).

Binary response models, like the Logit model, are usually expressed as linear 
functions of a set of repressors’ (see appendix Table 5). The estimates of Y given X 

1  This revised version of the former LOT (Scheier & Carver 1985) focuses more on the conceptual core 
of the trait—expectations about one’s future.
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are conditional probabilities of the event Y occurring (i.e. when it is 1). Therefore, 
the conditional probabilities are expected to lie between 0 and 1. The underlying 
logit model is given by Eqs. 1 and 2.

and

where P is the probability that the outcome variable—WTP more taxes for health, 
equals 1, while the independent variables (X) are detailed in the theoretical frame-
work. Results are interpreted considering marginal effects, that allow us to read the 
slope of the probability curve relating x to Pr(y = 1|x), holding all other variables 
constant.

4 � Results

4.1 � Descriptive analysis

Descriptive statistics of the dependent and independent variables are summarized in 
Table 4 in the Appendix. A sample of 584 Portuguese citizens filled out the question-
naire. The survey was set up so that people had to answer each question. For this rea-
son, 721 people started to answer the questionnaire, but only 584 completed it.

From the top panel of Table 4, we can conclude that the majority of respondents 
(61.8%) were female, had higher education (67.5%) (graduation or MSc or Ph.D.), 
earned less than 2000€ a month(88%) and the predominant age of respondents ranges 
between 35 and 44 years.

Roughly half of the respondents had no political preference, and most (66.6%) had 
private health insurance. Most respondents (74%) considered themselves in good or 
very good health and were more or less satisfied with their life (60%), while 37.8% felt 
even very satisfied.

Optimism and risk acceptance prevail among the respondents (54.8%). Most 
respondents recognize being in an economically comfortable (33.4%) or fair (49.7%) 
situation and even expect their situation to improve (44% of respondents) or to stay the 
same (39%) in the future. However, most respondents (52%) expect the general econ-
omy to ‘get worse’.

The descriptive analysis of the dependent variable shows that tax policy associated 
with improvements in healthcare is popular among citizens since almost two-thirds of 
respondents were willing to pay more taxes to reinforce the NHS.

(1)y∗ = � + �x + �

(2)ln

(

pi

1 − pi

)

=

k=n
∑

k=0

�kxik
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4.2 � Explanatory analysis

Tables 1, 2 and 3 summarize the econometric estimated outputs (logit coefficients 
in odd columns and marginal effects in even columns) of the WTP more taxes to 
improve the NHS for each perceived risk exposure—Egocentric at present, Egocen-
tric in Future and Sociotropic, assuming different model specifications. The inde-
pendent variables were used interchangeably for a robustness check to infer their 
specific impacts.

Results in Table 1 comprise the determinants of an individual’s WTP more taxes 
for the NHS with the variable Egocentric at present—EgP—used as a regressor. 
The results suggest that age, current financial security, and satisfaction with the per-
formance of the NHS are statistically significant predictors of the WTP more taxes 
for the NHS. Being older and having a comfortable economic situation decreases 
respondents dispositional to pay additional taxes to support the health system by 
0.257 percentage points (p.p.) and by 0.084p.p., respectively, while being satisfied 
with the NHS performance increases the availability to support additional taxes for 
health by 0.052 p.p.

The self-reported exposure to risk at present loses significance when dispositional 
effects (risk aversion and optimism/pessimism) are removed (columns 7 and 8). 
Although the results indicate no statistically significant interaction between present 
risk exposure and one’s orientation to risk, risk preferences are somewhat important. 
While, EgP is statistically significant in explaining WTP when risk aversion is con-
sidered, the personality trait of risk tolerance needs to be altogether with optimism/
pessimism for the perceived risk exposure at present to maintain their significant 
explanation of WTP. On the other hand, life satisfaction becomes statistically signif-
icant in predicting WTP more taxes only when optimism/pessimism and risk seek-
ing are included in the regression (from column 5 onward). Greater life satisfaction 
increases the availability to support the NHS between 0.079 and 0.081p.p. Thus, 
optimistic self-awareness and risk acceptance impact life satisfaction, leading to a 
higher WTP for the healthcare system.

Table  2 presents the estimates of the determinants of respondents’ WTP more 
taxes for health assuming the perceived personal risk exposure in the future—EgF. 
The results denote that age, life satisfaction, and satisfaction with the NHS were 
statistically significant in predicting WTP more taxes for NHS. As previously stated, 
younger respondents, those more satisfied with their lives and with the NHS per-
formance, were more available to support increasing taxes to support the NHS than 
older (by 0.266p.p), than those less satisfied with life (by 0.087p.p.), and those less 
satisfied with the NHS performance (by 0.054p.p.). However, self-awareness of life 
satisfaction is a significant determinant independent of the control variable consid-
ered in the analysis.

Table  3 summarizes the results for the factors influencing respondents’ WTP 
more taxes for health, assuming the evolution of the country’s economic situation—
Sociotropic—SRE. Again, age increases lead to lower WTP, and both life satisfac-
tion and healthcare quality perceived by individuals lead to higher WTP taxes to 
support the NHS, wherein the marginal effects associated with these variables are 
more significant than they were for each self-perceived individual risk exposure.
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The results also suggest that holding perceived macroeconomic insecurity con-
stant, an increase in risk aversion (acceptance) leads to a decrease (increase) in 
WTP. Moreover, there is a significant interaction between respondents’ perceived 
macroeconomic in security and risk orientation—pr5 and pr6 (columns 3–10). 
An increase in macroeconomic risk exposure leads risk-averse respondents to 
increase (0.076p.p. or 0.078p.p.) their WTP more taxes for the NHS (columns 
3–6) while lead risk-acceptance respondents to decrease (0.064p.p. or 0.062p.p.) 
their availability to pay additional taxes (column 7–10). To better understand 

Fig. 1   The marginal effect of a one-unit increase in sociotropic risk perception on respondents support 
for paying additional taxes for the NHS
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this last result, Fig. 1 presents the conditional relationship between respondents’ 
perceived risk exposure at the macroeconomic level and their risk orientation. 
Higher values of each risk orientation indicate that an individual is increasingly 
risk-averse or risk-acceptance.

5 � Discussion

In Portugal, all residents have access to healthcare through the NHS, financed 
mainly through taxes. Understanding the viability of this socialized health system 
requires detailed information about Portuguese willingness to pay for that scheme. 
The present study explored some factors that influence the WTP more taxes to sup-
port the NHS in a sample of Portuguese taxpayers. There are very few studies that 
have investigated this issue, which limits the comparison of our results. Further-
more, some of the explanatory variables we use were never explored in this context, 
making comparisons unfeasible.

Our results indicate that most respondents were willing to pay additional taxes 
to support the NHS. In general, we find support for the hypothesis that socio-
economic, behavioural, and psychological variables influence respondents’ tax-
payers to contribute even more to maintain a solidarity health system. Logistic 
regressions showed that an increasing WTP more taxes to finance the NHS was 
associated with younger ages, happiness, satisfaction with the NHS performance, 
current perceived risk exposure, and risk orientation. Therefore, three hypoth-
eses received complete support through our empirical analysis. The more satis-
fied the respondent is with their life, the more available they are for additional 
funding, consistent with previous studies (Sá et  al. 2015; Al-Hanawi, 2018;). 
Respondents’ support for paying additional taxes is tied to their perceived expo-
sure to risk. Individuals with a relatively more comfortable economic situation 
(less exposure to risk) at present (egocentric perspective) revealed more avail-
ability to contribute a larger share of their income toward reinforcing the NHS. 
Although there’s no other study exploring the association between perceived risk 
exposure and WTP more taxes for the NHS commonly empirical studies found 
that wealthy individuals are more willing to contribute to public health services 
(Azar et al. 2018; Habibov et al. 2018; Maldonado et al. 2019). Notwithstanding, 
none of the levels of net monthly income was statistically significant in explain-
ing WTP, which is somewhat weird, especially since empirical evidence shows 
household income as a significant predictor of willingness to contribute to public 
health (Al-Hanawi, 2018; Hajek et al. 2020).

We find evidence that underlying personality traits—risk orientation, moderate 
respondents’ perceived sociotropic risk exposure and, consequently, shape their 
WTP more taxes for the health system, consistent with a previous study (Milita 
et  al. 2020). Our findings support a statistically significant interaction between 
macroeconomic perceived risk exposure and respondent’s risk orientation. 
Indeed, for risk-acceptant (risk-averse) respondents, an increase in Perceived 
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Sociotropic Risk Exposure is associated with a significant decrease (increase) in 
their propensity to support the NHS through taxes. While the only study on this 
subject (Milita et  al. 2020) finds a conditional relationship between individual 
exposure to risk from an egocentric and sociotropic perspective, we only find it 
for the latter. We may speculate about this result. One possible reason for not 
finding an interaction between egocentric exposure and risk preferences may lie 
in the fact that the majority of respondents revealed that they not only currently 
have a comfortable financial situation and expect to maintain it in the future, but 
they expressed themselves pessimistic about the future economic situation of the 
country. Thus, it may lead to the idea that taxes are small for those with com-
fortable financial positions but large for those with a smaller purse, which may 
distort the size of the risk. Recent research more generally related to wealth and 
risk orientation finds that risk aversion changes with wealth, decreasing as wealth 
increases (Huber et al. 2023).

Furthermore, we find no evidence of a direct influence of risk orientation and 
WTP more taxes for health. Although no study has yet (that we are aware of) inves-
tigated the effect of risk preferences on WTP taxes for health, regarding tax compli-
ance in general, empirical evidence denotes that individuals more prone to assume 
risks were less compliant with their duty to pay taxes (Zhang et al. 2016).

The respondents’ satisfaction with NHS was positively related to their will-
ingness to pay more taxes for health. More satisfied respondents revealed more 
willingness to increase through taxes the NHS funding. Although similar results 
were found for UK citizens (Morris et  al. 2023), other international studies in 
several countries reveal support for this relationship and its opposite (Edlund 
2006; Habibov et al. 2019). Having private health insurance was not statistically 
significant in influencing the WTP more taxes for health. Conflicting findings are 
shown in empirical studies. While Al-Hanawi (2018) found no relation between 
private health insurance and WTP more taxes for health, Hajek et  al. (2020) 
found a negative relation. The hypothesis regarding the influence of self-rated 
health status found no support in our analysis. Also, Vilhjalmsson (2016) found 
no significant association between self‐assessed health and the WTP for public 
healthcare. Habibov et  al. (2018) found partial support in Eastern Europe, and 
Habibov et al. (2017) found a negative association in post-communist countries.. 
The Portuguese respondents’ political orientation was not found to influence their 
WTP more taxes for health. This finding was expected since almost half the sam-
ple revealed no political preference. However, empirical evidence showed that in 
post-communist, Southern Europe, and Eurasian countries, adhering to left-lean-
ing ideological positions strengthened support for public health care (Habibov 
et al. 2017, 2018).

Our results found no statistically significant support for the hypothesis con-
cerning the influence of dispositional optimism in WTP more taxes for public 
health. Still, we found a positive interaction between dispositional optimism and 
SWB, consistent with other studies (Oriol et al., 2019). The influence of personal-
ity on WTP for health services still needs to be investigated. To our knowledge, 



	 M. Pinho, M. Madaleno 

1 3

only one study tested the effect of personality (through the five big traits) on WTP 
for health insurance in Germany (Hajek et al. 2020) and found only one associ-
ated with openness to experience. More recently, a study investigated the role of 
unrealistic absolute optimism in the willingness to pay for medical services and 
found that  unrealistic absolute pessimism, rather than unrealistic absolute opti-
mism, was associated with greater WTP for medical treatments (Hanoch et  al. 
2023). From demographic characteristics, only age was identified as a significant 
predictor for WTP more taxes to improve NHS. According to our results, younger 
respondents were more willing to contribute extra income to improve the NHS 
than the elderly, as reported elsewhere (Habibov et  al. 2017; Maldonado et  al. 
2019; Hajek et al. 2020). Robust research evidence explaining why younger are 
more willing to pay additional taxes for the NHS is lacking. However, we can 
speculate as follows. According to economic psychology taxpayers’ voluntary 
compliance may be influenced by knowledge, attitudes, moral appeals, fairness 
and democracy (Kirchler et  al. 2010). The difference in WTP taxes for health 
between younger and older can be explained by seeing the need of parents or 
grandparents for health care, which pushes them to contribute with taxes to 
ensure that the system has resources that allow them to be properly treated. Fur-
thermore, young people may have more knowledge and, consequently, be more 
aware of the underfunding of the SNS, which has worsened with the population 
ageing. Education is not a predictor of the WTP in our study, confirming previous 
findings (Javan-Noughabi et  al. 2017) and contrasting with others (Al-Hanawi, 
2018; Habibov et al. 2018; Maldonado et al. 2019).s

Some strengths and limitations of this study are worth noting. To the best of 
our knowledge, the present study is the first that analyzes the Portuguese WTP 
more taxes to support the NHS. Additionally, this study incorporates new explan-
atory variables that have not yet been studied in the context of WTP more taxes 
for health. The results should be interpreted with appropriate caution, given some 
study limitations. First, the sample does not represent the Portuguese population, 
preventing the generalization of the findings. According to recent data, in 2020, 
there was a predominance of female inhabitants in Portugal (52.8%), the modal 
age of the population was between 45 and 49 years, and only 21.2% of the popu-
lation had higher education (Pordata, 2021b). Thus, our sample was better edu-
cated than the general population, and females are overrepresented. Second, the 
data were collected through an online questionnaire. The mode of administrat-
ing the questionnaire has significant repercussions for the subsequent respond-
ents’ sample. The online survey method enables many responses to be collected 
quickly and cheaply. Still, it raises concerns about the data quality and denies 
the researcher a representative population sample. Even so, many studies find an 
overall, broadly similar response throughout all the different survey administra-
tion modes (Rowen et al. 2016). Besides this sampling limitation, there are con-
cerns about exploring the WTP more taxes for health from individuals under a 
universal coverage health system since they are coercively demanded to pay for 
the system. We contend that the positive contribution of this study overcomes 
these drawbacks.
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In follow-up research, it would be useful to expand this study to a representa-
tive sample of the Portuguese population. Moreover, it would be interesting to 
conduct international comparative research in European countries with an NHS, 
like the United Kingdom, Spain, Italy, and non-European countries like Brazil, 
using a common study design to explore cultural differences. Since the current 
COVID-19 pandemic challenged the functioning of the NHS and people’s men-
tality about health systems, it would also be interesting to repeat this study nowa-
days, after the COVID-19 pandemic, and compare the results of both studies.

6 � Conclusion

The literature suggests several often conflicting explanations regarding WTP 
more taxes to improve public healthcare. Our findings supported the idea that 
people’s valuations of universal healthcare should be studied as a multi-dimen-
sional phenomenon. According to our results, the many respondents who were 
available to pay additional taxes to reinforce the NHS may suggest that individu-
als accept current contributions to the NHS and would probably accept higher 
taxes (contributions). Policy-makers should be aware that there is potential to 
increase NHS funding but should be mindful of and pay special attention to the 
factors that condition these citizens’ availability. Among these factors, an individ-
uals’ age, satisfaction with life and with the NHS and perceived exposure to risk 
at present (in terms of financial insecurity) appear to be critical characteristics in 
explaining financial support for the NHS. Also, the support for financing NHS is 
tied to respondents’ risk orientation when combined with the overall evolution 
of the economy. These findings suggest political room to promote tax reforms to 
increase healthcare expenditures. Hence, one of the main ways to bolster public 
support for financing public health care during the reform should be to identify 
the tangible improvements in health care delivery that could increase satisfac-
tion with health care as a primary result. Reducing waiting time and increasing 
the number of doctors and nurses may be a priority in Portugal. Moreover, creat-
ing economic conditions that foster peoples’ financial security, in particular, and 
develop social conditions that promote peoples’ well-being and happiness, in gen-
eral, would also be a significant driver of strengthening the NHS.

The findings of the present study suggest an opportunity for the political power 
to enact measures that ensure the long-term viability of the NHS and that follow 
taxpayers’ preferences for whom they are intended.

Appendix

See Tables 4, 5, 6 here.   
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Table 5   Revised life orientation 
test (LOT-R)

Items 1, 4 and 10 are used for the Optimism score: Items 3, 7 and 9 
are used for the
Pessimism score. Items 2, 5 6 and 8 are fillers

#1 In uncertain times, I usually expect the best

#2 It’s easy for me to relax
#3 If something can go wrong for me, it will
#4 I’m always optimistic about my future
#5 I enjoy my friends a lot
#6 It’s important for me to keep busy
#7 I hardly ever expect things to go my way
#8 I don’t get upset too easy
#9 I rarely count on good things happening to me
#10 Overall, I expect more good things to happen 

to me than bad

Table 6   Descriptive statistics 
of dispositional optimism and 
pessimism

OPT Frequency Percent PES Frequency Percent

3 3 0.51 3 32 5.48
4 4 0.68 4 34 5.82
5 5 0.86 5 36 6.16
6 11 1.88 6 126 21.58
7 28 4.79 7 71 12.16
8 41 7.02 8 74 12.67
9 67 11.47 9 92 15.75
10 76 13.01 10 53 9.08
11 91 15.58 11 24 4.11
12 131 22.43 12 25 4.28
13 57 9.76 13 7 1.2
14 43 7.36 14 4 0.68
15 27 4.62 15 6 1.03
Variables Obs Mean Std. Dev Min Max
OPT 584 10.8288 2.32994 3 15
PES 584 7.5616 2.50686 3 15
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