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Abstract: Climate change is a major public health hazard and a critical component of 

sustainable development. Understanding public perceptions of these risks is crucial for 

developing effective local environmental policies that contribute to health and sustainability 

goals. This research aimed to characterize the perceptions of an adult Portuguese population 

regarding climate change and its health impact and to examine their awareness of and 

compliance with municipal policies. The choice of Cascais as a case study reflects its urban 

character, exposure to climate risks, and its proactive stance in local environmental policy. We 

conducted research on the environmental programs/guidelines implemented in the urban 

municipality of Cascais. Subsequently, we employed an online survey to gather data on the 

perceptions of 200 adults residing/working in Cascais. People with higher awareness are more 

likely to engage in environmentally conscious behaviors, essential for sustainable 

development. However, many respondents were unaware of municipal programs and did not 

participate. Perceptions of climate risk and action priorities varied by sex, age, and education. 

Improved communication and awareness-raising are needed. This study contributes to the 

broader understanding of environmental perception by highlighting the influence of 

demographic factors on climate-related knowledge and behavior. It also demonstrates the value 

of integrating public perception data into municipal policy planning and sets a replicable 

framework for comparative research across urban contexts. Incorporating citizens’ perceptions 

can help municipalities develop effective, community-adapted policies, fostering inclusive and 

resilient local climate actions to protect public health.  

Keywords: climate change; local environmental policies; perceptions; health; sustainable 

development 

1. Introduction 

In contemporary societies, environmental risks have far-reaching consequences 

in all sectors of people’s lives. Climate change (CC) refers to significant variations in 

the average state or inconstancy of the climate that persists for extended periods [1,2]. 

Increases in extreme events such as heat waves, heavy precipitation, and severe 

droughts are particularly noteworthy [3,4]. Temperature extremes, including wet-bulb 

conditions, significantly raise mortality risk [5–8]. 

In Portugal, the average temperature has risen by approximately 0.3 ℃ per 

decade since the mid-1970s, alongside more frequent heatwaves and declining annual 

precipitation [9]. The intersection of CC, health, and public policy is a central concern 

in international and national agendas, being recognized as a matter of social justice 

and equity, as its impacts cause significant social and distributive inequalities [8]. 

Public policy must integrate environmental and health dimensions, promoting 
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sustainable practices and equitable access to healthcare. This is exemplified in 

international efforts [10,11]. In Portugal, national and local governments are 

increasingly recognizing their role in mitigating and adapting to climate impacts 

through territorial planning, environmental regulation, and health promotion strategies 

[9]. CC presents a complex environmental health and justice challenge and an 

opportunity for public policy [12,13]. Embedding environmental justice in climate 

policies is essential to prioritize vulnerable populations and redress historical 

inequities [14]. The substantial health benefits of reduced pollution, particularly in the 

most polluted areas, not only offset but outweigh the costs of implementing carbon 

control and climate policies [15–17]. CC has direct implications for human health in 

terms of both biological organisms and public health [13,18]. These impacts include 

higher risks of death, increased indicators of morbidity and mortality due to extreme 

temperatures, and temporary reductions in air quality due to smog and smoke, 

reflecting the health and disease conditions of the population [3,19–21]. 

CC-related events such as heatwaves and air pollution increase the risk of 

respiratory, cardiovascular, and vector-borne diseases [3,8,12,18,20–22]. Health 

effects also include broader public. 

In addition, water-related illnesses are due to the influence of water quality on 

water-bound diseases, such as viral hepatitis or diarrheal diseases [3,20]. 

Simultaneously, indirect health effects result from ecosystem change impacting food 

production, safety, nutrition, and distribution [3,20]. Droughts and extreme rainfall 

events alter agricultural yields, threatening food supply and security [23,24]. These 

effects are framed within the Sustainable Development Goals (SDG), specifically 

SDG 13 (Climate Action) and SDG 3 (Good Health and Well-being), which stress the 

need for integrated responses [25]. 

In a global risk society, CC emerges as an unforeseen consequence produced by 

society itself based on risk perception [26]. Public perception of CC consequences is 

crucial, as it shapes individual behavior [27,28]. 

Given the intensified environmental risk scenario, concerns regarding the impact 

of CC on people’s health are growing. Research on environmental and health 

perceptions has been going on since the 1970s [29]. However, perceiving long-term, 

distant threats like CC remains a challenge. Slovic [30] highlights that people often 

struggle to perceive and be concerned about long-term environmental threats that 

affect distant or future populations. These risks can be perceived as “distant,” 

“uncertain,” and “diffuse,” leading to minimization or denial. Immediate threats, like 

natural disasters, elicit greater concern. Effective communication of the health risks of 

CC could increase public awareness, motivate action, and increase involvement in 

policymaking [30]. However, in Portugal, public knowledge about its causes and 

effects remains limited [31]. 

The scientific community advocates an efficient strategy for health, the 

environment, and CC, which requires environmental management that respects health 

[32]. However, messaging that emphasizes threat alone may backfire—triggering 

feelings of helplessness and withdrawal [33,34]. In contrast, demonstrations that 

showcase health benefits related to mitigation measures can enhance citizen 

participation more effectively [35]. Adaptation strategies, such as community-centered 

care, can improve public health outcomes by addressing the environmental 
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determinants of health [36]. Although CC is a worldwide problem, it is increasingly 

addressed at the local level [1,12]. Local governments play a crucial role in climate 

action, influencing urban development, economic activity, transportation 

infrastructure, and energy use [37]. In Portugal, municipalities implement 

environmental strategies and programs in territorial planning processes [9], addressing 

demographic pressures and urban air quality challenges [12,24], and Cities, as global 

players [26], Cities, as global actors [26], drive both public awareness and scientific 

outreach, promoting sustainable practices and public health protection [38]. 

Effective local policies should avoid fear-based messages, adopt an optimistic 

tone, enhance citizen engagement, and incorporate CC education at all school levels 

[39]. Key areas include sustainable urban planning, resilient infrastructure, and 

behavior change interventions [40], all aligned with SDG 11 (Sustainable Cities and 

Communities) [41]. Local governments can foster behavioral change and develop 

resilient infrastructure adapted to CC, prioritizing key systems like water, sanitation, 

and transport [38,42]. Sustainable urban planning helps reduce emissions and improve 

efficiency [38,43], supported by green building standards, compact design, and mixed 

land use [44]. Climate plans should also address air quality, extreme temperatures, and 

disease control [45]. 

Public attitudes and behaviors are central to the effectiveness of climate 

adaptation strategies [46]. Understanding how people perceive climate risks is 

essential to shaping communication strategies and fostering behavioral change 

[27,47]. 

Research shows that environmental behavior is influenced by multiple factors, 

including perceived costs and benefits, social norms, trust in institutions, perceived 

efficacy, and environmental values and ethics [40,48]. Besides that, health and 

environmental perceptions can also shape public policy [29] by empowering 

communities to take part in local decision-making processes [49]. CC perceptions are 

highly context-dependent, shaped by place attachment, professional activity, and 

locally perceived risks and priorities [50–54]. Incorporating local stakeholder 

perceptions leads to stronger adaptive strategies, resilient populations, and resilient 

environments [55], making it an essential step in designing adaptive management and 

governance systems [47]. This framework raises the question: What are the 

population’s representations about climate change and its impacts on public and 

individual health? This research aimed to characterize the perceptions of an adult 

Portuguese population in an urban context of CC and its impact on public and 

individual health. By examining the perceptions of residents in a certain urban 

community, we sought to understand their knowledge of municipal policies and 

adherence to them, as well as what guides their environmental practices. By addressing 

how the health implications of CC are perceived, it explores the links between local 

governance, climate action, and individual behavior. It also considers how public 

understanding can support governance by contributing to an understanding of the 

socio-political dynamics that influence the effectiveness of local responses to 

environmental challenges. 
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2. Materials and methods 

To focus on the working population, we conducted a poll of inhabitants or 

workers in a Portuguese municipality. As a case study, we selected the municipality of 

Cascais, in the Lisbon metropolitan region, with approximately 215,000 inhabitants. 

Cascais combines urban and natural landscapes and faces environmental challenges 

such as coastal erosion, air quality concerns, and climate-related risks. The 

municipality has adopted adaptation and mitigation strategies aligned with national 

and international frameworks, including its Climate Change Adaptation Action Plan 

2030. Cascais was chosen for its urban coastal context, proactive climate policies, and 

the absence of acute environmental hazards, which allows for a clearer assessment of 

climate risk perception based on everyday experience rather than direct exposure. As 

noted by Lujala et al. [27], proximity to environmental hazards can significantly shape 

risk perception. This choice is based on urban characteristics, coastal location, and the 

municipality’s commitment to sustainability and climate action, as expressed in its 

Climate Change Adaptation Action Plan 2030 and related initiatives. Cascais was also 

selected for being a municipality without acute environmental hazards that might bias 

perceptions, allowing for a clearer analysis of risk perception in relation to lived 

experience [27]. The research design followed a mixed-methods strategy, aligning 

with the study’s conceptual framework on local environmental policies, health, and 

climate risks. First, we conducted documentary research and a desk review of local 

environmental programs and guidelines applied to the municipality of Cascais, 

identifying relevant initiatives. 

We then implemented an online survey using Google Forms, targeting residents 

and/or workers aged 20 to 65 years in Cascais. 

The survey instrument included closed and open-ended questions and was 

structured around key dimensions: i) sociodemographic data (age, sex, education, 

profession/occupation and household), ii) social representations of CC (associated 

phenomena and subjective risk validation), iii) perceived impact of CC on individual 

health (subjective risk assessment, identification of risks to individual health, 

possibility of preventing their individual health from being affected by CC) and on 

public health (subjective risk assessment, identification of risks to public health, 

possibility of preventing public health from being affected by CC), iv) knowledge of 

local environmental policies (Climate Change Adaptation Action Plan of Cascais 

2030; Oxygen Program, Clean Up the Ocean, Environmental Education and 

Awareness Program, The Sea Starts Here, Natura Observes, Neighborhood Tutor, + 

Sea, Dive for All, Mussel Campaign, Land of Cascais” Project), and v) environmental 

practices (waste separation consumption habits, use of public water, and barriers to 

environmentally responsible behavior). 

The questionnaire was available online during April and May 2021 and 

disseminated using a snowball sampling strategy. It was also complemented by 

systematic outreach to diverse local networks (associations, social networks, 

businesses, sports clubs, and cultural clubs) to obtain a diverse social sample. In total, 

200 responses were received. 

A desk evaluation of local regulations and standards was conducted. Quantitative 

data were analyzed using SPSS (version 25), beginning with descriptive statistics to 
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outline trends, followed by bivariate and multivariate analyses to explore associations 

between variables. When appropriate, group comparison techniques were applied to 

assess the statistical significance between sociodemographic groups and their 

responses, using the Mann-Whitney, Kruskal-Wallis, and Chi-square tests. The 

significance level was set at p = 0.001. 

Open-ended responses were analyzed using content analysis, enabling the 

identification of categories linked to environmental practice and rationales. This 

methodological approach supports the interpretation of perceptions, behaviors, and 

policy knowledge in an integrated manner, consistent with the conceptual framework 

adopted. 

Characterization of the Sample 

From the responses obtained, we considered the 200 who met the inclusion 

criteria. The mean age was forty-two years. The majority were female (72.5%), and 

with respect to academic qualifications, university graduates stood out (38.5%). The 

households in the municipality of Cascais were divided into four parishes. 

3. Results 

3.1. Climate change (CC) and environmental literacy 

The overwhelming majority of the participants interviewed (N = 198; 99%) were 

familiar with the term CC. Regarding knowledge of the CC phenomena, 6.5% had 

misunderstandings (considering that CC refers to meteorological changes, it is not 

relevant to the temporal space in which they occur). Although these differences were 

not statistically significant, more women answered incorrectly than men. Although not 

statistically significant, there was a higher proportion of incorrect answers in the older 

age group. More people with higher academic degrees responded correctly, 

considering that CC refers to a change in the state of the climate, which can be 

demonstrated by changes in the mean and variability of its properties that persist for a 

prolonged period, usually decades or more. This correlation was statistically 

significant (Mann-Whitney test with Sig < α = 0.05 [p = 0.014]). 

Respondents obtained information on the subject mainly from television, radio, 

newspapers, and generalist magazines (59%). Books and scientific articles were 

sources for 12.5% of them. 

The three phenomena indicated as most associated with CC are the “increase in 

the average temperature of the atmosphere” (82%), the “occurrence of extreme 

weather events” (75.8%), and the “rise in the average sea level” (62.2%). 

Unlike CC, the majority knew the term “global warming” (94.5%), gained 

knowledge through the media (66%), and 17.5% identified books and scientific 

publications as sources of information. Regarding the awareness of global warming as 

a phenomenon related to an increase in the planet’s average temperature recorded in 

recent decades [56], 5.5% of the respondents believed that it only refers to an increase 

in temperature in particular places in the world. Similar to their knowledge of CC, 

although women and older individuals provided more incorrect responses regarding 

global warming, the differences between these groups were not statistically 
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significant. 

3.2. Health risks of climate change (CC) 

CC introduces the idea of risk [26]. Both men and women believed that CC 

represented a high or significant health hazard. 36% consider it extreme risk and 

49.0% high risk (Table 1). 

Table 1. CC risk for individual health. 

  1 None Risk 2 Little Risk 3 Moderate Risk 4 High Risk 5 Extreme Risk Total 

CC risk for individual health 
Freq 1 2 27 98 72 200 

% 0.5% 1.0% 13.5% 49.0% 36.0% 100.0% 

CC risk for public health 
Freq 0 1 24 95 80 200 

% 0.0% 0.5% 12.0% 47.5% 40.0% 100.0% 

Most (90.5%) saw allergies and respiratory disorders as the most serious threats 

to their health. This was followed by metabolic disorders (40.2%), cerebrovascular 

diseases (33.9%), reproductive issues (35.2%), oncological diseases (26.6%), 

psychological difficulties (23.1%), physical problems (14.1%), and vector-borne 

diseases (12.6%). 

In the field of public health, they also considered periods of extreme drought 

(26%) and heat waves (30%) to be the most significant risks (Table 2). 

Table 2. Public health risks of CC. 

  1 None Risk 2 Little Risk 3 Moderate Risk 4 High Risk 5 Extreme Risk Total 

Changing patterns of disease-carrying 

mosquitoes 

Freq 1 17 67 88 27 200 

% 0.5% 8.5% 33.5% 44.0% 13.5% 100% 

Droughts 
Freq 1 8 54 85 52 200 

% 0.5% 4.0% 27.0% 42.5% 26.0% 100% 

Heat waves 
Freq 1 9 44 86 60 200 

% 0.5% 4.5% 22.0% 43.0% 30.0% 100% 

Floods 
Freq 1 15 48 92 44 200 

% 0.5% 7.5% 24.0% 46.0% 22.0% 100% 

Hurricanes 
Freq 3 25 58 76 38 200 

% 1.5% 12.5% 29.0% 38.0% 19.0% 100% 

Poor air quality 
Freq 1 7 43 74 75 200 

% 0.5% 3.5% 21.5% 37.0% 37.5 100% 

3.3. Climate change (CC) and national health service 

Upon being asked about the representation of the burden that CC can bring to the 

NHS, on a scale of ‘1’ to ‘5’, most respondents (45%) attributed ‘4’ (Table 3). 

Compared to men, women were considered to have a more significant burden (Mann-

Whitney test with Sig < α = 0.05 [p = 0.001]). This variable did not differ between the 

age and education groups. 
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Table 3. Level of burden that CC can bring to the NHS. 

 1 Lower overload 2 3 4 5 Larger overload Total 

Total 
Freq 1 6 51 89 51 198 

% 0.5% 3.0% 25.8% 44.9% 25.8% 100.0% 

3.4. Local environmental policy 

Cascais adopted the Aalborg Charter and agreed upon its principles in 1996. 

Cascais Agenda 21 and Cascais Sustainability Strategy are interwoven into all local 

environmental and public engagement policies. The 2030 Cascais Action Plan for 

Climate Change Adaptation combines ten initiatives for sustainability and combating 

CC, allowing people to contribute. Most respondents (70%) claimed that they knew 

about the 2030 Cascais Action Plan for Climate Change Adaptation. However, the 

sample was not informed about the municipality’s environmental efforts. The 

participation rates in these programs were significantly lower. The maximum achieved 

was 49% for natura observers (Table 4). 

Table 4. Environmental programs promoted by Cascais municipality. 
 Knows Participates or has Participated 

 Freq % Freq % 

Natura Observes 111 55.2 25 49 

Oxygen Program 63 31.3 24 47.1 

PESA - Environmental Education and Awareness Program 59 28.9 16 31.4 

Clean Up the Atlantic 66 32.8 13 25.5 

The Sea Starts Here 72 35.8 18 35.3 

Neighborhood Tutor 82 40.8 7 13.7 

+ Sea 16 8 6 11.8 

Dive for All 42 20.9 8 15.7 

Mussel Campaign 34 16.9 7 13.7 

Land of Cascais” Project 59 29.4 14 27.5 

3.5. Citizens’ behavior and responsibilities 

Environmentally conscious behaviors are key catalysts for sustainable 

development, supporting a transition toward responsible consumption (SDG 12). Most 

respondents (52.7%) often thought about the environmental impacts of their actions 

and behaviors (Table 5). As statistically proven, people with a higher level of 

education think more often about the impact of their actions (Kruskal-Wallis test with 

Sig < α = 0.05 [p = 0.023]), without differences between the sexes or age groups. 

Table 5. Thinking about the environmental impacts of their actions. 

 Always Many often Sometimes Rarely Never Total 

Total 
Freq 42 106 48 4 0 200 

% 21.0% 53.0% 24.0% 2.0% 0.0% 100.0% 

When asked about the possibility of avoiding CC affecting health, 9% of our 



Sustainable Social Development 2025, 3(3), 3226. 
 

8 

sample considered the probability to be low. Compared to women, men considered 

that they had a lower possibility of avoiding their health being affected (Mann-

Whitney test with Sig < α = 0.05 [p = 0.031]) (Table 6). This issue seems to raise the 

old idea that behavior will do little to positively affect the environment. 

Table 6. The possibility of preventing health from being affected by CC. 

 1 Smaller possibility 2 3 4 5 Greater possibility Total 

Possibility of preventing individual health from 

being affected 

Freq 18 19 73 53 37 200 

% 9.0% 9.5% 36.5% 26.5% 18.5% 100.0% 

They believed that actions such as trash separation (21.5%), conscientious and 

sustainable consumption (12.5%), avoiding pollution (7.5%), the use of plastics 

(7.5%), nutritional care (6%), and reconsidering transportation modes were effective 

strategies to protect one’s health (6%). When asked how they could protect public 

health, environmental awareness and information stood out. The content analysis 

reveals references to ‘more social duty’, ‘proper environmental liability measures’, 

‘increased citizenship and awareness’, and ‘education for citizenship put high on the 

agenda’. This research also reveals conscious political participation: “voting for the 

party that provides better government action for environmental preservation”. Once 

again, the lack of public health awareness limits this to politics. 

Regarding the environmentally responsible behavior of the sample, more than 

half of the respondents (50.2%) said that they always had the habit of separating waste. 

Of those who do it never, rarely, or only sometimes, only 4.5% justify it by i) the 

recycling point is “too far away” or ii) they believe that “after being collected, the 

rubbish is deposited all at the same place.” It was statistically confirmed that the 

respondents who performed the most waste separation were those who most often 

thought about the environmental impacts of their actions (Kruskal-Wallis test with Sig 

< α = 0.05 [p = 0.00]). Individuals who were aware of the Cascais 2030 Action Plan 

for Adaptation to Climate Change carried out waste separation more frequently 

(Mann-Whitney test with Sig < α = 0.05 [p = 0.008]). 

Only 12.5% of the respondents say that they are always concerned about 

buying/consuming local products, but 40.8% say that they do it ‘often.’ Compared to 

men, women were more concerned about the purchase of local products (Mann-

Whitney test with Sig < α = 0.05 [p = 0.046]). The 60–65 age group was most 

concerned with buying local products (Kruskal-Wallis test with Sig < α = 0.05 [p = 

0.021]), as were the individuals who most think about the impact of their actions 

(Kruskal-Wallis test with Sig < α = 0.05 [p = 0.001]) and people who know the Cascais 

2030 Action Plan for Adaptation to Climate Change (Mann-Whitney test with Sig > α 

= 0.05 [p = 0.003]). 

The majority (50.5%) always took their bags with them when they went shopping 

and did not buy plastic bags, a behavior that was more frequent among women (Mann-

Whitney test with Sig < α = 0.05 [p = 0.021]) (again corroborating the literature) and 

the most educated groups (Kruskal-Wallis test with Sig < α = 0.05 [p = 0.015]). The 

majority (68.5%) preferred that when they buy a drink and are offered a straw, they do 

not use it, especially women (Chi-square test with Sig < α = 0.05) and the most 
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educated (Kruskal-Wallis test with Sig < α = 0.05 [p = 0.028]). A few (3.5%) never 

bought vegetables or fruits packed in plastic. 44.3% said that they ‘always’ drink 

public water, with a higher frequency among the most educated (Kruskal-Wallis test 

with Sig < α = 0.05 [p = 0.017]). 

Most (77.1%) traveled in a gasoline-powered vehicle daily but wanted to improve 

their mobility patterns (68.7%). They defend their desire to protect the environment 

but are also concerned about their health and financial consequences. In contrast, 

31.3% of those who did not wish to modify their mobility habits believed that they 

required their automobiles daily and had no other option. 

3.6. Environmental responsibilities 

Health is present in all aspects of life in modern society, necessitating a duty that 

includes all individuals in addition to political and private players [57]. According to 

respondents’ perceptions, international policymakers are responsible for managing CC 

issues, followed by national policymakers and the corporate sector. Local officials and 

residents do not have the same level of authority. However, most (91%) believed that 

playing an active role in environmental policy choices was critical (Table 7). 

Table 7. Level of responsibility in the management of CC. 

 
1 No 

Responsibility 

2 Low 

Responsibility 

3 Moderate 

Responsibility 

4 Much 

Responsibility 

5 Extreme 

Responsibility 
Total 

Me and Every Citizen 
0 14 39 58 89 200 

0 7 19.5 29.0 44.5 100 

International Policy 

Makers 

0 10 26 34 130 200 

0 5.0 13.0 17.0 65.0 100 

National Policy 

Makers 

0 9 28 37 126 200 

0 4.5 14.0 18.5 63.0 100 

Local Policy Makers 
1 8 29 42 120 200 

0.5 4.0 14.5 21.0 60.0 100 

Business Sector 
5 9 24 42 120 200 

2.5 4.5 12.0 21.0 60.0 100 

The respondents wanted to improve the distribution of existing initiatives and 

reinforce awareness-raising methods. Given the lack of understanding regarding these 

measurements, this approach is logical. 

4. Discussion 

This study examined views, habits, and understanding of CC and its implications 

for health in the adult population. These findings enabled the identification of trends 

and profiles relevant to local environmental policies, particularly at the urban level. 

This study fits within the period of health governance, thus increasing people’s 

accountability. This obligation extends beyond measures related to health management 

and includes efforts to improve public health. These results refer to intergenerational 

justice and people’s participation in environmental policies. 
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We began this study by assuming that prior research has demonstrated that, in the 

public view, events affecting ecosystems and human health are more connected with 

CC than social phenomena [58]. Individual involvement, action planning, and 

behavior were also considered to explain why they integrated differently with the same 

group, space, and place [59]. 

Both men and women perceived CC as a significant health hazard. However, 

awareness and concern varied across demographics. Women provided more incorrect 

responses than men, which is consistent with the findings of Polonsky et al. [60] and 

Diamantopoulos et al. [61], who found that women generally had less environmental 

knowledge. These findings also open the discussion on the relevance of gendered 

differences in environmental knowledge, which has been identified in the literature as 

significant to the design of targeted environmental education. However, our findings 

suggest that female respondents are more environmentally conscious. Women are 

more likely to consider paying more attention to i) buying local, ii) practicing regular 

garbage separation, and iii) regularly taking their bags when they go shopping. This 

could be explained by the fact that women spend significantly more time at home than 

men do. Another element used to explain this behavior is age. 

The results also highlight the exploration of the concept of age-related patterns 

in environmental responsibility. According to the questions analyzed, there was a more 

significant concern among the older age groups for having environmentally 

responsible behaviors, as evidenced by i) having a more significant concern for 

purchasing local products, ii) more frequent waste separation, and iii) a more 

significant concern for carrying their bags when shopping. This may reflect lifestyle 

differences and raises important questions about intergenerational responsibility. As 

younger age groups have grown up hearing about environmental issues, more 

environmentally responsible behavior by young people could be expected. At this 

point, we may look at the issue via the intergenerational justice lens, which invites us 

not to think on a generationally selfish and narcissistic scale but instead to aim for 

attitudes and actions that are not limited to our life cycle [62]. Younger and older age 

groups differ in their perceptions of its severity and urgency [63]. Despite growing 

awareness of CC, these findings also open the discussion on the relevance of 

misperceptions and knowledge gaps about CC across age groups, a recurring theme in 

risk communication literature, affecting how individuals interpret its risks and impacts 

[64]. 

We can also explore the influence of education on both knowledge and 

environmentally conscious practices. Less-educated respondents demonstrated less 

accurate knowledge of CC. This aligns with Furlow and Knott [65]. Polonsky et al. 

[60] consider that the level of education may be a key element in gaining more 

environmental knowledge and information. Better-educated respondents were also 

more likely to adopt environmentally conscious behaviors, including drinking tap 

water and avoiding plastic packaging, confirming findings from previous literature 

[60,61]. These findings highlight the need for more investment in programs and 

research that encourage scientific development, improved adaptation, and more 

measures to influence behaviors that reduce the effects of CC [24]. The lack of 

information about local initiatives and their poor participation is consistent with the 

notion that they have a moderate chance of avoiding the health effects of CC through 
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their actions. This implies that the communication strategy must be changed because 

it does not reach all the interested parties [59]. 

Health was one of the most strongly perceived dimensions of CC, highlighting 

gaps in public understanding and underlining the importance of integrating health 

literacy into climate communication strategies. Regarding health impacts, respondents 

associated CC mainly with respiratory diseases, which is consistent with previous 

research [24]. Studies of this type have discovered allusions to chronic diseases that 

address the long-term health impacts of environmental risks and rising prevalence of 

health problems [29]. The majority considered CC to pose an extreme public health 

risk. These results are similar to those of the study by Lázaro et al. [58] but reveal the 

difficulty in understanding that the diseases mentioned are public health problems. 

Exploring mobility patterns and their environmental implications in an urban 

setting, it is essential to highlight less environmentally friendly behaviors such as 

transportation patterns. Most respondents used gasoline-powered vehicles daily, 

though many expressed a desire to change their mobility habits. However, a notable 

subset did not intend to abandon car use, citing lack of alternatives. Our findings 

support the study by Seixas et al. [66], conducted in the same territorial unit, which 

identified a small group interested in soft mobility methods for daily commuting. The 

emphasis on pollution prevention is also consistent with research such as Eyles et al. 

[29], which highlights the role of health in shaping public perceptions. 

The study underlines a gap between the perceived responsibility of institutions 

and the role of individuals in environmental governance. This refers to the discussion 

on the perception of shared responsibility. Health is present in all aspects of life in 

modern society, necessitating a duty that includes all individuals in addition to political 

and private players [57]. According to respondents, international policymakers were 

perceived as having the most responsibility for CC, followed by national institutions. 

However, 91% believed that citizens should also play an active role in environmental 

decision-making. 

Educated individuals were more likely to engage in environmentally conscious 

behaviors such as waste separation or avoiding plastic straws. However, many 

respondents expressed limited knowledge of local initiatives and felt they had little 

capacity to prevent CC-related health risks. This highlights potential shortcomings in 

existing communication strategies, which may not be effectively reaching all 

stakeholders [59]. Awareness-raising was consistently identified by respondents as a 

key priority. According to Rodrigues et al. [59], such measures are essential tools for 

environmental governance and can significantly support both adaptation and 

mitigation efforts. Given the persistent lack of public understanding and low levels of 

participation, public education remains a central strategy for promoting behavioral 

change and protecting health against the impacts of climate change [3]. 

Adaptive governance, an emerging management approach to complex 

environmental concerns, frames people’s participation. When the knowledge is 

contextual and partial, it is considered functional. This policy requires small stages 

and top-down and bottom-up decision-making. Participation by local stakeholders in 

adaptation policies could help overcome barriers to policy implementation, making 

local actions more effective and sustainable. Aligning these efforts with SDG is 

essential, emphasizing urban resilience and climate-adaptive infrastructure, and 
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calling for health equity and awareness of long-term environmental threats. As local 

stakeholders, opinions on CC and its consequences can affect adaptation policies and 

strategies, helping them overcome obstacles to implementation. These policies are 

prioritized on the agenda due to their alignment with SDG 8, which emphasizes the 

responsible management of natural resources, as well as the broad economic, social, 

and demographic implications of CC. 

Future research should examine environmental perceptions and practices in the 

context of socioeconomic inequality, particularly in impoverished areas, with a focus 

on health disparities. Furthermore, low-income populations are more likely to reside 

in poorly designed and under-resourced metropolitan areas, live near pollution 

sources, and be less able to pay for protection from or recover from climate-related 

disasters [12]. Addressing these inequalities through targeted policies can help 

promote inclusive and resilient urban environments, creating a pathway toward 

sustainable development that prioritizes the health and well-being of all citizens. This 

research has contextual and methodological limitations. It was conducted during the 

COVID-19 pandemic, which may have affected participation levels and response 

patterns. It is also possible that individuals more sensitized to environmental issues 

were overrepresented. Furthermore, interpretation is constrained by the limited 

availability of national literature and the underdevelopment of key concepts such as 

environmental communication, health literacy, and environmental literacy in the 

Portuguese context. Further research is needed to strengthen these areas and support 

the design of more effective public policies. 

5. Conclusion 

This study contributes to the understanding of how adult populations in urban 

Portugal perceive CC and its health implications. The results reveal high levels of 

general awareness but also identify critical gaps in environmental knowledge, public 

health literacy, and participation in local initiatives, particularly regarding the 

understanding of adaptation concepts and measures. 

The findings emphasize the role of education in shaping climate knowledge and 

behaviors and underline the need for more inclusive and targeted communication 

strategies to support behavioral change and foster public engagement. Although 

women and older adults reported more sustainable practices, knowledge gaps remain. 

Participants widely recognized CC as a health risk and expressed openness to civic 

action, though low levels of local engagement reinforce the importance of promoting 

public participation and climate literacy in adaptation efforts. This study also 

highlights important demographic patterns in climate risk perception and proposes a 

replicable methodology suitable for cross-municipality comparisons. Applying this 

framework in other urban contexts can help policymakers develop regionally adapted 

climate strategies, improving both environmental governance and public health 

resilience. Such comparative analyses may inform broader governance approaches and 

strengthen the integration of climate adaptation with health planning. 

Further research should explore how social and territorial inequalities shape 

climate-related behaviors and perceptions. Understanding these dynamics is key to 

fostering inclusive environmental governance and designing locally grounded 
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responses that align with the Sustainable Development Goals. Strengthening local 

policy through citizen participation and inter-municipal collaboration will be essential 

for building resilient and health-promoting urban environments. 
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