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Predictors Associated with Perception that Climate Change is an 
important issue - Insights from four Surveys on Middle-Income 
Households in Mexico 

NAİF ÇİFTÇİ 

ÇİFTÇİ, N., 2022: Predictors Associated with Perception that Climate Change is an important issue- Insights 

from four Surveys on Middle-Income Households in Mexico. Master thesis in Sustainable Development at Uppsala 

University, No. 2022/27, 45 pp, 30 ECTS/hp   

Abstract: The challenges posed by climate change are a threat to human well-being as well as to natural 

ecosystems, but researchers indicate that awareness of and concern about climate change varies considerably. 

In this thesis, we investigate the socio-demographic factors associated with perception of climate change, 

analysing four data sets collected from four surveys on urban middle-income households in Mexico. Our 

empirical strategy relies on the estimation of logit regressions on a binary variable defining whether respondents 

consider climate change as an important issue. Results indicate that age, gender, education, employment status, 

household size, and having in the household a member with a respiratory illness are important predictors that 

shape Mexicans’ perception of how important climate change is. It is important to know the determinants that 

effect climate change perception in order to develop sustainable policies to mitigate the risks of climate change.  

Keywords: Sustainable Development, Climate Change, Human Perception, Logit Regression Model, Mexico 
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ÇİFTÇİ, N., 2022: Predictors Associated with Perception that Climate Change is an important issue -Insights 

from four Surveys on Middle-Income Households in Mexico. Master thesis in Sustainable Development at Uppsala 

University, No. 2022/27, 45 pp, 30 ECTS/hp   

Summary: We are all responsible for greenhouse gas emissions causing climate change, and promoting pro -

environmentalism is vital to reducing emissions. Science confirms that climate change threatens human well -

being and natural ecosystems, but perceptions of the issue vary in every society. Convincing society to take 

actions in a way that reduces the risks posed by climate change depends on raising awareness of climate change. 

The public's increased awareness of climate change and its perceived threats may cause gov ernments to 

formulate policies to address climate change as well. Primarily, it is essential to understand how human 

perception of climate change is shaped and which predictors play a role within that perception. Literature shows 

that in addition to socio-economic factors, predictors such as location, political identity, political ideology, 

weather events with unusual patterns, media exposure, etc . are some important factors that shape human 

perception of climate change. Literature also shows that the degree of influence of these factors can differ based 

on geographical location, social characteristics, and sociocultural factors. 

This thesis investigates associated socio-economic factors associated with climate change perception using logit 

specifications on four datasets collected face-to-face in Mexico during different points in time –these datasets 

have been collected aimed to pursue several different main topics, and all four datasets included a battery of 

questions on perceptions about climate change. Using collected data sets, we can investigate certain socio-

economic predictors such as gender, education, income, marital status, household size, living with a respiratory 

illness, and employment status. Our analysis yields the following findings: Income, education, employment 

status, household size, and living with someone who suffers from a respiratory illness are important predictors 

associated with the climate change perception. 

Keywords: Sustainable Development, Climate Change, Human Perception, Logit Regression Model, Mexico 

Naif Çiftçi, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, Sweden 
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1. Introduction 

Climate change (CC) is an issue that scientists have discussed since 1896, when Swedish chemist 

Svante Arrhenius pointed out the relation between average temperature and carbon dioxide as he was 

aiming to explain the existence of ice ages(Weart, 2010). His works allowed him to foresee that if 

the amount of carbon dioxide doubled in the atmosphere the average temperature would increase by 

several degrees. Arrhenius set the fundamentals to understand the mechanics of climate change.  

Arrhenius projection got little attention among non-specialized, general audiences at the time. This 

situation did not change until very recently, as general audiences have learned the potential of climate 

change to demolish ecosystems and eventually deteriorate humankind (Akerlof et al., 2010).  

Because climate change causes and consequences are unique and difficult to understand, it generally 

does not attract individuals' attention; nevertheless, it affects everyone deeply. In contrast to events 

that occur suddenly, climate change manifests its effects over time, perhaps for someone’s lifetime, 

or maybe over generations. In other words, it reveals its effects more clearly in the long run. Climate 

change is not an event but a process that takes shape over long period of time. Thus, its effects are 

not perceived as instantly as natural disasters such as droughts, hurricanes, floods, etc. (Anisimov 

and Orttung, 2019). Indeed, natural disasters are rooted in the changing global average temperature 

and the main driver is the rising level of carbon dioxide in the atmosphere  (Thuiller, 2007). Since 

climate change is the main cause of externalities, it is complex and more uncertain than other 

environmental problems which make it difficult to understand while its effects are widespread (Tol, 

2009).   

Climate change is a wicked and complex challenge. Facing this challenge requires collective and 

coordinated actions. For instance, a study investigating Climate-smart agriculture (CSA) suggests 

that a coordinated effort between the private sector, researchers, and policymakers is vital for the 

success of CSA that has been developed to provide food security in the face of changing climate 

conditions(Lipper et al., 2014). Studies also suggest that a successful management strategy for 

governing natural resources is one based on establishing new relations with various  other actors and 

stakeholders during stable times and then being able to draw upon those connections during periods 

of change(Bodin and Crona, 2009). Furthermore, a research conducted in Nepalgunj, Nepal and Krabi 

Province, Thailand investigates how collective action can be used to support rural communities 

dealing with and adapting to environmental threats and finds that collective action to enhance 

adaptive capacity is a crucial part of building adaptive capacity, and local government agencies have 

different mandates, capacities and structures, which may influence their effectiveness while climate 

adaptation strategies should consider collective action to enhance adaptive capacity (Ireland and 

Thomalla, 2011). 

Even though the causes and consequences of climate change have been identified scientifically, 

endeavours to deal with climate change are still faced with many challenges . Lack of public 

awareness around the globe is one of the crucial factors that deter the implementation of  policies 

aiming to mitigate climate change (Knight, 2016). The question of what shapes human perception is 

important for fighting against climate change; ‘’There are multiple reasons for why members of the 

public, politicians, and policymakers, members of the media, and scientists may disagree about 

climate change, many of which are strategic and political. However, some of those reasons are 

psychological and cultural, and related to the perception of climate change’’ (Weber, 2010, p. 332).  

Studies have shown that the perception of climate is influenced by a variety of factors, some of which 

derive from human nature while others are related to socioeconomic situations. For instance, one of 

the reasons that the reality of increasing average global temperature gets insufficient attentio n is that 

some think that the climate change phenomenon has effects on other regions or other 

populations(Wang and Kim, 2018). The unique mental structure of human beings allows them to 

individually perceive and interpret real-world problems such as climate change(van der Linden, 

2017a). Indeed, it is known that perceiving an event and making a judgment about it are determined 

by personal attributes, as well as the current conditions and the socioeconomic and demographic 
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characteristics of the individual. The perception of climate change is an outcome that is produced 

during the interaction of human beings with the environment. Therefore, individual differences such 

as age,  sex, income level, and education can define the perception of climate change,  and change in 

these individual differences can change the perception of climate change. (de Oliveira et al., 2020)  

1.1. Aim and Research Question 

There is extensive research on the causes and consequences of climate change. However, whether 

and how people perceive climate change has been explored only until very recently. Bringing light 

on the factors that determine perception of climate change is crucial for taking actions. 

While with its interconnected cause and consequences, climate change is a global problem that affects 

every part of the world, indicators show that developing countries are the most vulnerable regions to 

climate change and will increase emissions to the atmosphere due to their rapidly growing population 

and economy(Ravindranath and Sathaye, 2002). What is noticeable about recent literature on human 

perception of climate change is that the existing studies are broadly conducted in the developed world 

(see Appendix.A.1, Appendix.A.2). Intending to contribute to the limited number of literatures 

conducted in developing countries, the current study investigates predictors that form the human 

perception of climate change in Mexico, a developing country, with insights from four surveys on 

urban middle-income households. 

Accordingly, the following research question(s) are proposed: 

What socio-economic and demographic factors are associated with the perception that climate change 

is an important issue among urban middle-income households in Mexico. 

2. Background 

This section summarizes the findings reported in the most recent academic studies exploring factors 

associated with awareness about climate change. We have identified 28 studies -outlined in two 

appendixes of the thesis. Appendix A.1 describes these studies in terms of the aims and motivations 

of studies, authors of studies, the locations where the studies were conducted, the way data was 

collected, the method applied, and the findings of these studies. Appendix A.2 describes those studies 

in terms of determined predictors that are positively or negatively associated with the climate change 

perception. In this section, we pay attention to the main findings reported in those studies, particularly 

when it comes to factors documented to be associated with perception (or lack of perception) of 

climate change as an important topic. 

Previous studies have documented that besides socio-economic factors, predictors such as 

sociocultural factors, ideological identity, social values, location, political identity, experiencing 

unusual weather events, media exposure etc. are effective on human perception of the issue. Although 

scientific evidence reveals the threat of climate change to human well-being and the natural 

ecosystem, the perception of the issue varies in societies all around the world.  

Literature also presents that the degree of influence of these factors can also be unlike according to 

the characteristics of societies and geographies etc. For instance, the highest level of awareness of 

climate is reported to be in the developed world. People that have access to communication tools, 

and that are relatively more educated are also more aware of the climate change issue while poor and 

less educated individuals inhabited in rural locations are less likely to report a high level of awareness 

of climate change as a serious issue. (Lee et al., 2015) In the USA, people who think climate change 

is an important problem also believe in the average temperature is rising and the reason for this 

change is human activities.  

While some factors are seen to be extremely effective on climate change and risk perception of 

individuals and societies, some predictors have different effects depending on the economic 
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development, time, location etc.  To exemplify, according to previous studies, education is the 

strongest predictor associated with climate change perception around the World, and the knowledge 

about the cause and consequences of climate change is reported as an important predictor of climate 

change perception. The level of temperature is identified by previous studies as a strong predictor 

associated with the awareness of climate change in many African and Asian countries where the 

vulnerability of societies to risks posed by climate change is inevitable(Lee et al., 2015). Knowledge 

of climate change or direct experience with its effects seem to be the two strongest factors  as well. 

Individual knowledge about the problem is very effective in creating risk perception and taking action 

to reduce possible effects resulting from the issue (Lee et al., 2015). The overwhelming majority of 

studies exploring the human perception of climate change revealed how attending educatio n that 

introduces the scientific fact of human-induced climate change raises awareness of the 

issue(Anisimov and Orttung, 2019; Sun and Han, 2018). Besides attending regular education, taking 

specific courses on climate change also rises individual awareness as well as behaviours and attitudes 

towards climate change solutions. A study conducted by interviewing with students who had taken a 

course on climate change after at least five years at San Jose State University (SJSU),USA suggests 

that respondents take pro-environmental behaviours such as food and car choices(Cordero et al., 

2020).  

Considering that people's information sources are not only classical educat ion institutions, it is also 

necessary to know how information affects people's perceptions about climate change through media 

in the modern world since media is a substantial source of information that play a key role to inform 

the public in many different ranges of matters. Trust in the media and the use of information have a 

great impact on the perception of risk stemming from climate change(Hu et al., 2017). Media 

exposure is seen as a strong driver that could shape public perception of climate change.  Thaker and 

associate discover the strong affirmative relationship between trusted sources of information and 

enhance public perception in India -a developing country that is vulnerable to the consequences of 

climate change- (Ruiz et al., 2020; Thaker et al., 2017). 

Gender and age as predictors of climate change perception have been investigated in a vast of 

literature. Even though some studies underline women's higher level of sensitivity to climate change, 

associations seem controversial to explain whether being male/female or older/younger shapes 

awareness of climate change and risk perception. A cross-national study conducted in 22 European 

countries and Israel - examining the socio-political and demographic factors that are related to human 

perception against climate change- suggests that men are more likely to be sceptical than a woman 

about climate change. On the other hand, men expect the result of climate change to be more 

unfavourable(Poortinga et al., 2019).  

A study aiming to determine the perception of climate change by using climate change indicators 

such as precipitation, temperature and flood in Kenya claimed that while men are more aware of 

decreasing temperatures, decreasing and late precipitation; women are more aware of increasing 

temperatures and shorter rainy seasons(Ajuang et al., 2016). The relationship of age with the 

perception of climate change has been widely researched as a factor just as gender. Similarly, the 

relationship between age and climate change awareness has not been precisely identified. Some 

studies found a consistent correlation between age and environmental attitudes while others have not 

found a strong relationship. For instance, a survey conducted in 119 countries has not found age as a 

predictor of climate change awareness while a study conducted in Norway found that people older 

than 45 years old have shown more concern about changing trends in climate change (Lee et al., 

2015; Skogen et al., 2018). A similar study conducted in Taiwan determined that older adults were 

less likely to report climate change risk perception(Sun and Han, 2018).  

Income, which allows individuals to use their earnings for consumption and spending and is 

expressed in monetary terms, generally has a positive relationship with the perception of climate 

change, which has been confirmed by most of the studies. (Boucher, 2016; Bradley et al., 2020). 

Hence income and consumption habits are directly related to environmental problems, it is crucial 
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for pro-environmental behaviours that high-income people have a positive perception of climate 

change. A study conducted in Russia aiming to fill the scientific gap in western literature where there 

is a lack of studies that cover public perception of climate change observed that individuals in the 

middle and high-income groups report climate change as it is(Anisimov and Orttung, 2019). 

However, for example, Sun and Hun (2018) found that the relationship between household income 

and the perception of global threat caused by climate change is not significant (Sun and Han, 2018). 

Studies in the field of climate change perception are not limited to demographic factors, but many 

different factors have been studied in the literature. Besides demographic indicators, sociocultural 

factors, ideological identity, social values, location, political identity personal experience of unusual 

weather events, and connectedness to nature are also important predictors that shape public 

perception of climate change(Bradley et al., 2020; van der Linden, 2017b).  

The experiences of individuals through witnessing unexpected weather events occurring directly in 

their local areas affect their perceptions of climate change in different ways. With these unexpected 

weather events, individuals can interpret climate change from their perspectives and draw different 

conclusions. Studies exploring the relationship between unexpected weather events and climate 

change risk perception overwhelmingly demonstrate a deeper positive correlation than long -term 

climate change effects on public perception(Anisimov and Orttung, 2019). Feeling these experiences 

directly and more intensely may be more effective on their perceptions. Even though these concerns 

result from local weather conditions, they are most probably driven by global effects of climate 

change(Howe, 2018). Therefore experiencing more unusual local climate changes patterns, the 

awareness of risk perception of climate change will increase around the globe(Lee et al., 2015). 

Although it is assumed that making people believe in anthropogenic climate change is very important 

for mitigating action, the existence of ideological barriers among societies should be overcome to 

reach the aiming goal(Bain et al., 2016). Awareness of co-benefits such as economic development is 

effective in mobilizing people for climate change around the world(Bain et al., 2016). Despite 

scientific proofs shedding light on the reality of climate change and the potential risks that threaten 

human beings, it is very surprising to see the ideological point of view that influences the perception 

of the climate change phenomena.  

Most studies confirm that individuals with the liberalism ideology have a higher perception of risks 

stemming from climate change. On the contrary, numerous pieces of literature come up with the 

conclusion that conservatives, especially republicans in the US, have a lower level of belief in climate 

change and have less concern about risk perception resulting from climate change(Hamilton et al., 

2016; Hu et al., 2017). Furthermore, a study concludes that individuals with conservative orientation 

are less likely to support climate change policies in the USA but people with social -green orientation 

in Germany and supporters of the Communist Party in China are willing to pay more for 

environmental-friendly products(Ziegler, 2017). 

In brief, education, income, age, gender, political identity, and experiencing unusual weather patterns 

are stronger predictors associated with the climate change perception. Almost all studies confirm that 

attendance to high education and income level that expected to be increased accordingly seem to be 

positively related predictors of climate change perception. Gender is an important indicator that 

should be underlined, as studies revealed that women are more concerned about climate change. We 

see that political views are widely inquired about in literature as a factor influencing climate change 

perception. Literature confirms that being liberal positively influences human perception of climate 

change as an indicator of an individual’s political identity. Furthermore, people are more likely to 

worry about climate change if they are faced with unusual weather patterns that directly affect their 

daily life.  
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3. Method 

This section presents our empirical methodology. Logit and probit models are suitable when 

modelling a binary dependent variable such as yes/no, agree/disagree, and believe/do not believe. 

The fact that many behavioural responses are qualitative in nature has enabled these models to have 

many applications(Hsiao, 1996).  These statistical models allow estimation such as whether 

responders participate labour force, attend higher education, buy a new house, getting married, 

moving abroad etc. Considering the current study, the predictors associated with the human 

perception of climate change are estimated with the logit model. 

In these type of models, dependent variables (“climate change is important”) take value 0 or 1, (i.e 

are dummy variables) corresponding to “yes” or “no” responses, while independent variables take 

any continuous (or discrete) values. The models in which the dependent variable is a dummy variable 

can be formulated as a linear probability model and then estimated by the Least Squares method. The 

problem here researchers face is varying variance and the series of error terms do not have  a normal 

distribution, and more importantly, the inability to ensure that the probability of acceptance of a 

choice (usually coded “1”) lies between 0 and 1, as it is sensible required to.  Logit and probit models 

are developed to solve many of these issues associated with the linear probability models (the 

simplest analogue to linear regression for the case of discrete responses) . Due to the possibility of 

odd ratio interpretation of logit coefficients we preferred to estimate the logit model rather than probit 

model. 

3.1.  Logit Model 

The dependent variable in our analysis is whether climate change is perceived as an important issue 

or not. Since logit model is suitable to analyse such a data set when answers are in the shape of 

yes/no, agree/disagree etc. The logit model is obtained by assuming the errors from the regression 

follow a logistic cumulative distribution function. The model analyses tabulated or raw data sets, 

providing the opportunity to classify according to probability rules by calculating the estimated 

values of the dependent variable as probabilities(Hoetker, 2007). This thesis investigates the effects 

of independent variables such as income, gender, education, marriage status, number of households 

members, and employment on the climate change perception. 

Logit model is used in the estimation of models with dummy variables, in which the dependent 

variable consists of two options, 0 and 1.1 is often coded to indicate the presence of an effect of 

interest, and 0 indicates its absence. In our case, the dependent variable (climate change is important 

or very important) is assigned to 1. 

The logit model is obtained from the logistic cumulative distribution function as follow when the 

probability of 𝑌𝑖 = 1; 

𝑃𝑖 = 𝐸(𝑌 = 1 ∖ 𝑋𝑖) =
1

1+ⅇ−(𝑏0+𝑏1𝑋1)     =  
1

1+ⅇ−𝑧𝑖
                                                                                 (1) 

Here, 𝑃𝑖 represents the probability that  ⅈ individual will have a certain perception of climate change 

according to the different values of the (vectors) independent variables 𝑋𝑖 and as in standard 

regression models, 𝑏0 is the intercept and 𝑏1 is a vector of coefficients for the vector of independent 

variables, 𝑒 = 2.718182 … is the constant that forms the base of the natural logarithm.  

In equation (1),  𝑃𝑖 =
1

1+ⅇ−𝑧𝑖
  represents the logistic distribution function ranges between 0 and 1 that 

provide every 𝑋𝑖, 𝑃𝑖 to be interpreted as probability which means 0 ≤ 𝐸(𝑌𝑖|𝑋𝑖) ≤
1(Wooldrⅈdge, 2015).  

The regression function can be transformed to be linear by transforming probabilities as follows, 
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using the log function. After all, the logit model is represented as follows. 

ln (
𝑃𝑖

1 − 𝑝𝑖
) = 𝑏0 + 𝑏𝑖𝑥𝑖 + 𝜀𝑖 

Where, in this thesis, the dependent variable is the logarithm of the “odds ratio” (defined below) of 

climate change perception. The interpretation of the estimated parameters becomes the change in the 

odds for the probability that climate change is important or very important.1  

𝑏1 coefficient of the Logit model shows the change in logit versus a unit change in the independent 

variable 𝑋𝑖. After estimating the logit model, the probability of success (coded “1”) can be calculated 

for a certain value of the independent variable 𝑋𝑖. Logistic regression effects can be expressed as 

percentage changes in rates.  Odd ratio is the representation of the probability of an event2 divided 

by the probability of a non-event(Abdulhafedh, 2017). 

 Odd ratio is defined as follow. 

Odd ratios= 𝑃 ∕ (1 − 𝑃)  

Log transformation of odds to log of odds is defined as follows(Abdulhafedh, 2017). 

Logit(P) =𝑙𝑛[𝑃 ∕ (1 − 𝑃)] 

Odds ratios, once calculated as the baseline probability, are useful in estimating changes in the 

probability of an event occurring with changes in estimators(Norton and Dowd, 2018).  

Marginal effects allow researchers to be able to estimate the impact of a unit change in independent 

variable on the dependent variable.   

The logit model is estimated by the maximum likelihood method. The effect of independent variables 

on the dependent variable is tested with the likelihood ratio (LR) test. If the model is significant 

according to the LR test, then one can say that variation in the model’s dependent variable is 

“sufficiently explained” by the independent variables. 

The likelihood ratio test is computed as follows. 

𝐿𝑅 = [−2𝐿𝐿(𝑜𝑓 𝑓𝑢𝑙𝑙 𝑚𝑜𝑑𝑒𝑙)] − [−2𝐿𝐿(𝑜𝑓 𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑 𝑚𝑜𝑑𝑒𝑙)] 

LL” represents the log likelihood, and the test compares the LL of the full model versus the 

“restricted” model, where the restricted model drops all variables apart from the constant. 

 

 

1 While gender was analyzed in all data sets as a predictor, the results were unexpected due to the 

lack of significance, except for data set 3 

2 In our case, perception of climate change 
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3.2. Model Selection 

In general, the choice of the statistical models is based on statistical significance testing of nested 

models3 but because of their possibility of having unwanted features such as being sensitivity to 

minor deviations from the null hypothesis, models can be rejected due to having a statistically 

significant lack of fit. Similar issues of the significance tests have increased the interest in other 

criteria. The Bayesian information criterion (BIC) and Akaike’s information criterion (AIC) are two 

tools that are mostly used as model selection criteria(Chakrabarti and Ghosh, 2011; Kuha, 2004).  

AIC and BIC are tools for choosing the model that finds the best balance and is predictive.  

𝐴𝐼𝐶 = 2𝑘 − 2 𝑙𝑛(𝐿) 

𝐵𝐼𝐶 = 𝑘 𝑙𝑛(𝑛) − 2 𝑙𝑛(𝐿) 

Akaike Information Criterion & Bayesian Information Criterion 

Here,  

𝑘, demonstrates the number of parameters in the model which seize the complexity of a model.  

ln(L), indicates the log-likelihood of the model on the data which seize the goodness of fit. 

n, shows the score of data points 

4. Survey Methods and Data 

4.1.  Data Collection 

This section presents the collection of data used in logit estimation. For the thesis, four data sets were 

used to identify the predictors associated with human perception of climate change.  All data sets 

were collected through a face-to-face survey method by randomly approaching middle-income 

households in different locations of Mexico. Even though the collection of data sets is aimed at 

various goals, the questions included in the surveys are relevant to be used to estimate human 

perception of climate change since the importance of climate change is asked through surveys by 

relevant questions.  

The detailed information about data collection is presented below.  

 

 

 

 

3 In a nested model, the predictor variables are simply a subset of the predictor variables that are 

present in another regression model. 
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Table. 1.  Data Collection 

Data Location Collection 

Method 

Time Sample Size Publications 

Based on the 

Collected Data 

Data 

Set-1 

Gustavo A. 

Madero 

Municipality, 

Mexico City. 

Face-to-

face 

Survey 

Mid-

December 

2007 to mid-

January 2008 

940 individuals (Filippini and 

Martínez-Cruz, 

2016) 

Data 

Set-2 

Aguascalientes 

city, Mexico 

Face-to-

face 

Survey 

September to 

November 

2019 

530 Respondents (Martínez-Cruz 

and Núñez, 

2021) 

Data 

Set-3 

Mexico City, 

Mexico 

Face-to-

face 

Survey 

November 23 

to December 

19, 2019 

1596 Respondents  (Lara-Pulido 

and Martinez-

Cruz, 2022) 

Data 

Set-4 

Alvaro Obregon 

Municipality, 

Mexico, City 

Face-to-

face 

Survey 

November 15 

to December 

15, 2019 

1179 Respondents In process4 

 

4.2. Published Studies Based on Collected Data 

This section provides detailed information about studies were published based on collected data sets. 

Published studies examined society's attitudes toward renewable energy, green jobs, improved air 

quality, and reorganizing corporate offices.  

The study investigated willingness to pay for better air conditions suggests that respondents who 

consider air pollution as an important issue also shows more willingness to pay, while respondents 

who aren't concerned about air pollution place greater importance on poverty or economic 

development. Researchers also identified that people who are concerned about both 

poverty/economic development and air pollution remain concerned about air pollution. Having a 

family member with an illness increases concern about air pollution, whereas owning a car does not 

change the perception of air pollution.  

It appears from the paper investigated willingness to pay for renewable energy that respondents would 

support a just energy transition that would boost both renewable energy sources and green jobs.  The 

study investigated teleworking from a shared office suggests that when limited to participants whose 

 

 

4 Due to the fact that the study using data set (4) has not yet been published, detailed information is 

not available. 
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commute time is less than 50 minutes, those with higher incomes are willing to pay more for working 

from the shared office two days a week. 

Detailed information about published studies is presented below. 

• “Impact of environmental and social attitudes, and family concerns on willingness to pay for 

improved air quality: a contingent valuation application in Mexico City” : The study explored 

the willingness to undertake the economic cost of better air conditions among the residents 

of Mexico City Metropolitan Area (MCMA)(Filippini and Martínez-Cruz, 2016). The face-

to-face survey is conducted in mid-December 2007 to mid-January 2008. 

• “Tension in Mexico’s energy transition: Are urban residential consumers in Aguascalientes 

willing to pay for renewable energy and green jobs?”: The study explored the willingness to 

undertake the economic cost renewable energy among the residents of Aguascalientes city, 

Mexico(Martínez-Cruz and Núñez, 2021). The face-to-face survey is conducted in September 

to November 2019. 

• “Teleworking from a near-home shared office in Mexico City –A discrete choice experiment 

on office workers”: The study explores how the challenges during the COVID-19 pandemic 

such as lack of access to the internet, specific to cities of emerging economies, teleworking 

workers face can be overcome by working in a shared office located in a proper commuting 

time- Mexico City Metropolitan Area (MCMA), Mexico(Lara-Pulido and Martinez-Cruz, 

2022). A discrete choice experiment (DCE) is conducted in November 23 to December 19, 

2019. 

4.3.  Descriptive Statistics 

Summary statistics are provided in Table.2 to give an overview of the data used in our empirical 

analysis. The first step of data analysis starts with the determination of the perception of the climate 

change issue. Eventually, the percentages obtained in the first analysis are the ratios of the 

individuals’ perception of climate change as an important issue and the current study intends to 

estimate the predictors associated with the perception of climate change in this group of people.  

Table. 2. Perception of Climate Change 

Data Freque

ncy 

Disagree(coded 

0)/Agree (coded 1) 

If the respondents think Climate Change is 

important or very important issue 

Data Set 1 74 0 7.87 % 

866 1 92.13 % 

Data Set 2 34 0 6.42 % 

496 
1 93.58% 

Data Set 3 101 0 6.33 % 

1495 1 93.67 % 

Data Set 4 40 0 3.39 % 

1139 1 96.61 % 

The conducted surveys with different groups of individuals at different times confirm that the 

awareness of climate change is quite high among middle-income groups in Mexico- over 90%. The 

remarkable point is the percentage that indicates individuals who are not concerned about climate 

change is low and had not been changing excessively over time. While the survey conducted  from in 

mid-December 2007 to mid-January 2008 present that 7.87 percent do not think climate change is an 

important or very important problem the survey conducted from November 23 to December 19, 2019, 
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confirms this ratio to be 6.33 percent. These percentages that indicate the perception of climate 

change in society were considered the first findings determined by this thesis.  The purpose of this 

analysis is to determine which factors are effective on formation of individuals perception of climate 

change who believe in the importance of climate change based on logit specifications. 

4.4. Socioeconomic Factors Under Study 

This section presents socioeconomic factors analysed in this study to provide an overview and make 

clear how the logit estimation is conducted.  

In data analysis of four data sets, the dependent variable, a dummy variable, measured by “climate 

change is important” indicates whether the respondent thinks climate change phenomena is an 

important issue to be concerned about or not. If respondents agree with the importance of climate 

change the dependent variable is coded 1, otherwise 0.  

While “climate change is important” is the dependent variable, socioeconomic factors used as 

independent variables in our estimations are differed according to conducted surveys. The 

socioeconomic factors investigated as predictors associated with the climate change perception in 

data analysis are gender, education, income, marital status, household size, living with a respiratory 

illness, and employment status. Descriptive statistics of all data sets are presented below. 

All four data sets used in our analysis are collected by face-to-face surveys in Mexico with the aim 

of various research motivations, and the surveys are designed according to the socioeconomic status 

of respondents such as gender, education, income, marital status, household size, living with a 

respiratory illness, and employment status. 

The first analysis began with the oldest data set which is collected from mid-December 2007 to mid-

January 2008 in Gustavo A. Madero Municipality, Mexico City regarding individuals' willingness to 

pay more for better weather conditions. Data set (1) is the third-largest data set used in the estimations 

and the total number of respondents (N) is 940. The information in the data set (1) allows us to 

investigate the associated predictors such as gender, education, income, marital status, h ousehold 

size, living with a respiratory illness, and employment status.  In terms of socioeconomic 

characteristics, it is noteworthy that 55% of the sample has female respondents, whereas 58% of the 

respondents are married. The respondents in the age groups specified in the sample are close in 

proportion, 17%, 15%, 19%, 20%, and 26%, respectively. Respondents are divided into four 

subgroups according to their class: upper-middle class, middle class, lower-middle-class, and upper 

low class, with 18%, 26%, 27%, and 27% proportions, respectively. Twenty per cent of respondents 

have at least a college education while only thirty per cent of respondents have full -time jobs. The 

average number of households of the respondents is 4.62, and those living in the same house with at 

least one respiratory illness constitute 22% of the sample. 

For the current study, in which we try to determine the factors that affect the climate perception of 

individuals, we analyse four different samples with different socioeconomic and demographics. Here, 

it is necessary to draw attention to the differences between socio-economic characteristics such as 

education and income levels between the samples. According to the descriptive statistics presented 

below, the sample (1) has the lowest education level and low-income level individuals. Through our 

analyses of the differences in socio-economic and demographic factors among the samples, we may 

be able to better understand how these factors impact the perception of climate change.  Based on the 

descriptive statistics of the sample (1), we see that individuals with low education and income levels 

live in households with higher numbers of people than those with higher education and income. 

Therefore, when interpreting results of our analysis, it would be better to state the reason behind the 

household size on climate perception might be related to the education and income level of 

individuals. 
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Table. 3.  Descriptive Statistics of Data Set (1) 

Variable  Obs  Mean  Std. Dev.  Min  Max 

Climate change is important          940 .921 .269 0 1 

If respondent is younger than 30       940 .178 .382 0 1 

If respondent is 30 to 40 years old     940 .157 .364 0 1 

If respondent is 40 to 50 years old    940 .191 .394 0 1 

If respondent is 50 to 60 years old    940 .206 .405 0 1 

If respondent is older than 60         940 .267 .443 0 1 

If respondent is female                940 .553 .497 0 1 

If respondent is married               940 .587 .493 0 1 

Household size        940 4.622 2.37 1 17 

If someone in household has a respiratory illness             940 .227 .419 0 1 

If respondent studied at least college       940 .202 .402 0 1 

If respondent has a full-time job 940 .312 .463 0 1 

Upper-middle class 940 .188 .391 0 1 

Middle class        940 .269 .444 0 1 

Lower Middle Class 940 .271 .445 0 1 

Upper Low Class 940 .271 .445 0 1 

 

The second analysis is based on data set (2) which is collected from September to November 2019 in 

Aguascalientes City, Mexico regarding urban residential consumers willing to pay for renewable 

energy and green jobs. Data set (2) is the fourth-largest data set used in the estimations and the total 

number of respondents (N) is 540. The information in the data set (2) allows us to investigate the 

associated predictors such as gender, education, income, marital status, household size, and 

employment status. The data set (2) allows the same type of exploration of the related predictors of 

climate change perception as data set (1), apart from living with a respiratory illness. By examining 

the sample by age group, one can say that those respondents under the age of 30 dominate, and the 

sample is relatively composed of young respondents. Approximately half of the sample work in a 

full-time job, and 47% of the sample have at least college education.  In the sample, on average 

household size is 3.77, and the ratio of female and married respondents is 44% and 45%, respectively.  

For each of the specified income groups, the percentage of respondents stating a monthly income of 

up to 8K (MX pesos), the percentage reporting an income between 8K and 15K (MX pesos), and the 

percentage reporting a monthly income over 15K (MX pesos) is 33%, 27%, and 32%, respectively.   

The sample is characterized by a very young population, little education, and low full-time job rates. 

Based on the descriptive statistics for the second sample, which are presented below, it is evident 

that, although education and income are higher than in the first sample, survey participants were 

relatively low in education and low in income. Thus, when interpreting the results of the analyses to 

be done with the data set (1) and data set (2), it will be necessary to specify whether the climate 

perception of the first and second samples are similar as the characteristics.  
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Table. 4.  Descriptive Statistics of Data Set (2) 

 Variable  

Obs 

 

Mean 

 Std. 

Dev. 

 

Min 

 

Max 

Climate change is important          530 .936 .245 0 1 

If respondent is younger than 30       530 .423 .494 0 1 

If respondent is 30 to 40 years old     530 .234 .424 0 1 

If respondent is 40 to 50 years old    530 .142 .349 0 1 

If respondent is 50 to 60 years old    530 .136 .343 0 1 

If respondent is older than 60         530 .066 .249 0 1 

If respondent is female                530 .445 .497 0 1 

If respondent is married               530 .449 .498 0 1 

Household size             530 3.777 1.938 1 22 

If respondent studied at least college 530 .475 .5 0 1 

If respondent has a full-time job                        530 .506 .5 0 1 

If respondent reports monthly income up to 8K (MX 

pesos)    

530 .392 .489 0 1 

If respondent reports monthly income between 8K and 

15K (MX pesos          

530 .338 .473 0 1 

If respondent reports monthly income above 15K (MX 

pesos)     

530 .27 .444 0 1 

 

The third analysis is based on data set (3) which is collected from November 23 to December 19, 

2019, in Mexico City, Mexico regarding exploring how the challenges during the COVID-19 

pandemic such as lack of access to the internet, specific to cities of emerging economies, teleworking 

workers face can be overcome by working in a shared office located in a proper commuting time - 

Mexico City Metropolitan Area. Data set (3) is the largest data set used in the estimations and the 

total number of respondents (N) is 1596. The information in data set (3) allows us to investigate the 

associated predictors such as gender, education, income, household size, and employment status. The 

data set (3) allows the same type of exploration of the related predictors of climate change perception 

as data set (2), with the exception marital status. While only 11% of the sample is over the age of 60 

young individuals younger than 40 years old make up the majority.  

In the sample, 40% of respondents had studied at least college, and 35% of them have a full -time job. 

The participants mostly come from low-income groups; the average number of households is 3.75, 

and 34% of them have at least one respiratory patient in their household. In the sample, 34% of people 

live with a person with respiratory diseases. By interpreting the results of the various logit model 

specifications, this study distinguishes itself from other academic studies by showing how this 

predictor influences climate perception. In general, the literature indicates that individuals who 

experience the adverse effects of climate change have a high perception of climate change. The 

existence of an individual in the family who is affected by a factor arising from environmental 

pollution and the consequences of climate change is similar in terms of the fact that it is caused by 

the negative effects of climate change. In this study, it is important to find out whether the results of 

the analysis confirm this relationship or not. 
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Table. 5.  Descriptive Statistics of Data Set (3) 

Variable  Obs  Mean  Std. Dev.  Min  Max 

Climate change is important          1596 .937 .244 0 1 

If respondent is younger than 30       1596 .334 .472 0 1 

If respondent is 30 to 40 years old     1596 .263 .44 0 1 

If respondent is 40 to 50 years old    1596 .137 .344 0 1 

If respondent is 50 to 60 years old    1596 .155 .362 0 1 

If respondent is older than 60         1596 .112 .315 0 1 

If respondent is female                1596 .516 .5 0 1 

Household size            1596 3.754 1.592 0 13 

If someone in household has a respiratory illness      1596 .341 .474 0 1 

If respondent studied at least college           1596 .402 .491 0 1 

If respondent has a full-time job                        1596 .358 .48 0 1 

If income less than 6.8K MXP              1596 .401 .49 0 1 

If income between 6.8K MXP and 11.6K MXP     1596 .323 .468 0 1 

If income between 11.6K MXP and 26K MXP      1596 .21 .407 0 1 

If income between more than 26K MXP          1596 .066 .249 0 1 

 

The fourth analysis is based on data set (4) which is collected from November 15 to December 15, 

2019, in Alvaro Obregon Municipality, Mexico City, Mexico Data set (4) is the second largest data 

set used in the estimations and the total number of respondents (N) is 1179. The information in the 

data set (4) allows us to investigate the associated predictors of climate change perception such as 

age, gender, marriage status, education, income, and household size. The survey was conducted with 

a very young population where most of the participants are 40 years old or younger.  In the survey in 

which the ratio of married and female participants is below 50%, 77% of respondents have a college 

degree and the income level of the sample is high likewise.  

The analysis of the data set (4), which has a high level of education and income compared to other 

samples, is one of the points that make this study different, as it is the analysis of data collected from 

four different groups with different characteristics. The presence of socioeconomic and demographic 

differences between samples adds strength to this study in which we strive to understand how factors 

affect human perception of climate change. The results should be handled by considering the 

differences between these samples and interpreted accordingly. 
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Table. 6.  Descriptive Statistics of Data Set (4) 

Variable  Obs  Mean  Std. Dev.  Min  Max 

Climate change is important          1179 .966 .181 0 1 

If respondent is younger than 30       1179 .357 .479 0 1 

If respondent is 30 to 40 years old     1179 .352 .478 0 1 

If respondent is 40 to 50 years old    1179 .176 .381 0 1 

If respondent is 50 to 60 years old    1179 .089 .285 0 1 

If respondent is older than 60         1179 .025 .158 0 1 

If respondent is female                1179 .398 .49 0 1 

If respondent is married    1179 .375 .484 0 1 

Household size             1179 3.344 1.622 1 15 

If respondent studied at least college            1179 .777 .416 0 1 

If self-reported monthly income $<=$ 

10KMXP         

1179 .264 .441 0 1 

If self-reported monthly income between 

10K and 15K MXP             

1179 .262 .44 0 1 

If self-reported monthly income between 

15K and 30K MXP             

1179 .293 .456 0 1 

If self-reported monthly income $>$ 30K 

MXP          

1179 .181 .385 0 1 

if self-reported monthly income $>$ 15K 

MXP          

1179 .474 .5 0 1 

 
 

Table. 7. Socioeconomic Factors Under Study –Description and Codification 

Independent 

Variables 

Explanation 

Gender Coded 1, if the respondent is female, and 0 if the respondent is male. 

 

Age 

Coded 1, if the respondent is 30 years old, if the respondent is 30 to 40 years 

old, if the respondent is 40 to 50 years old, and if the respondent is 50 to 60 

years old. 

Living with a 

respiratory 

illness 

Coded 1, if someone has respiratory illness in their household. 

Education Coded 1, if the respondent studied at least college. 
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Table 7. (continued) 

Socioeconomic Factors Under Study –Description and Codification 

 

Income 

Coded 1 and categorized into subgroups as follow.  

If the income is less than 6.8000 MXP, If the income is between 6.8000 MXP 

and 11.6000 MXP, if the income is up to 8.000 MXP, if the income between 

8.000MXP to 15.000 MXP, if income more than 15.000 MXP if the income is 

between 11.6000 and 26.000 MXP, if income is more than 26.000 MXP. 

 Marital status Coded 1, if the respondent is married. 

Household size Coded according to the number of household members. 

Employment 

status 

Coded 1, if respondent has a full-time job. 

 

5. Results 

In this chapter, the results of the logit model's specifications are presented in pursuance to answer 

the research question: What socio-economic factors are associated with the perception that climate 

change is an important among urban middle-income households in Mexico? To accomplish the aim 

of the study logit model was used as a tool to identify predictors associated with the climate change 

perception. Altogether, four large data sets were used in estimations. 

Table.8, table.9, table.10, and table.11 give coefficients obtained from logit specifications for all data 

sets used in our estimation. Tables containing coefficients are estimated by excluding/including 

different independent variables to obtain various models. The first column that presented as model 

(1) estimated by including all independent variables for all data sets. The rest of the models 

represented in other columns are estimated by keeping gender and age variables cons tant since age 

and gender as predictors associated with climate change awareness is already proven in literature to 

be related predictors with the climate change perception while other variables are excluded/included.  

Because the data we used in our analysis were collected at several different locations in Mexico at 

different times with diverse purposes, we first prepared the data sets by a degree of cleaning 

according to our research purpose. Afterwards, we conducted the logit model by using Stata software. 

The chosen model is selected according to the Bayesian information criterion (BIC) and Akaike’s 

information criterion (AIC). After obtaining all models, the selection was made according to the 

lower AIC and BIC.  Lower AIC is preferred in the cases when both criteria do not have a lower 

value for the same model. The sign of coefficients is interpreted according to the direction of effect 

of the corresponding variable. 

Coefficients obtained from estimating data set (1) presented in Table. 8. The first column present 

coefficients obtained by logit estimation with all independent variables  with the remaining models 

differing in variable sets included. The model (1) is selected to be interpreted according to lower 

AIC. 
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Table. 8.  Logit Model Coefficients of Data Set (1) 

 (Model1) (Model2) (Model3) (Model4) (Model5) (Model6) (Model7) (Model8) 

         

If climate 

change is 

important 

or very 

important 

issue 

        

If 

respondent 

is younger 

than 30 

0.486 0.262 0.267 0.328 0.307 0.202 0.369 0.258 

 (0.374) (0.346) (0.357) (0.350) (0.348) (0.348) (0.354) (0.348) 

         

If 

respondent 

is 30 to 40 

years old 

0.622 0.512 0.511 0.565 0.481 0.375 0.708* 0.484 

 (0.420) (0.385) (0.385) (0.388) (0.387) (0.390) (0.405) (0.387) 

         

 If 

respondent 

is 40 to 50 

years old 

0.617 0.438 0.438 0.470 0.427 0.373 0.637* 0.427 

 (0.382) (0.352) (0.352) (0.354) (0.354) (0.354) (0.374) (0.354) 

         

If 

respondent 

is 50 to 60 

years old 

1.053** 0.912** 0.911** 0.928** 0.937** 0.858** 1.043** 0.916** 

 (0.413) (0.397) (0.397) (0.398) (0.398) (0.398) (0.407) (0.398) 

         

         

If 

respondent 

is female 

0.197 0.366 0.367 0.356 0.278 0.414* 0.245 0.374 

 (0.264) (0.246) (0.246) (0.246) (0.248) (0.247) (0.257) (0.247) 

         

If 

respondent 

is married 

0.130  0.0165      

 (0.266)  (0.258)      

         

Household 

size 

-0.0862*   -0.0703     

 (0.0496)   (0.0465)     

         
If someone 

live with 

has a 

respiratory 

illness 

0.917**    0.894**    

 (0.392)    (0.387)    
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Table 8. (continued) 

Logit Model Coefficients of Data Set (1) 

If 

respondent 

studied at 

least 

college 

0.677*     0.771**   

 (0.410)     (0.389)   

         

If 

respondent 

has a full-

time job 

-0.498*      -0.465  

 (0.290)      (0.284)  

         

Upper-

middle 

class 

-0.122       -0.00808 

 (0.377)       (0.357) 

         

Middle 

class 

0.497       0.595 

 (0.381)       (0.376) 

         

Lower-

middle 

class 

-0.267       -0.231 

 (0.313)       (0.310) 

         

         

_cons 2.142*** 1.917*** 1.906*** 2.230*** 1.808*** 1.826*** 2.032*** 1.864*** 

 (0.411) (0.223) (0.283) (0.309) (0.226) (0.227) (0.237) (0.295) 

N 940 940 940 940 940 940 940 940 

AIC 515.7 521.0 523.0 520.8 516.5 518.3 520.3 521.2 

BIC 583.6 550.0 556.9 554.7 550.4 552.3 554.2 564.8 

Reference categories: If respondent is older than 60, Household size is small, if someone in household 

has not a respiratory illness, if respondent has not a full-time job 

Standard errors in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

In model (1), the coefficient of variables of someone in household has a respiratory illness, studied 

at least college, and is 50 to 60 years old is positive which indicates that respondents belong to this 

groups are more likely to be concerned about climate change issues than reference category.  

Considering average marginal effects (reported in table.17), respondent who is 50 to 60 years old is 

7% more likely think climate change is important than respondent who is more than 60 years old.  

years Respondents live in a large household size is less likely to believe in the importance of climate 

change than people who live with a small number of individuals in their household. Living with a 

respiratory illness raise the awareness of climate change issues.  A respondent who reports a 

respiratory illness in household is 6% more likely concern about climate change comparing , relative 

to one who does not report a respiratory illness in household. People having at least a college 

education are more likely to think climate change is important or very important than those who  do 

not. Respondents having a full-time job are less likely to believe that climate change is an important 

than those who do not. Since the attendance of college is quite low in these sample having a full -time 
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job seems not very effective to be concerned about climate change. The knowledge of the climate 

change issue and its consequences are the more effective on human perception of climate change as 

literature has identified. 

Table.9 below presents the results of our estimation using data set (2). The firs model estimated with 

all independent variables while the rest of the model presented in other columns are estimated by 

excluding/including other variables. The model (6) is selected to be interpreted according to lowest 

AIC and BIC. 

 

Table. 9. Logit Model Coefficients of Data Set (2) 

 (Model1) (Model2) (Model3) (Model4) (Model5) (Model6) (Model7) 

        

If respondent 

thinks CC is an 

important or 

very important 

issue 

       

If respondent is 

younger than 

30 

-0.351 -0.0684 -0.0884 -0.0402 -0.188 -0.319 0.0614 

 (0.843) (0.788) (0.809) (0.790) (0.792) (0.796) (0.796) 

        

If respondent is 

30 to 40 years 

old 

-1.364 -0.806 -0.812 -0.778 -0.936 -1.331 -0.796 

 (0.836) (0.790) (0.792) (0.792) (0.794) (0.819) (0.799) 

        

If respondent is 

40 to 50 years 

old 

-0.0917 0.305 0.307 0.337 0.242 -0.157 0.308 

 (0.971) (0.945) (0.945) (0.947) (0.947) (0.964) (0.952) 

        

If respondent is 

50 to 60 years 

old 

0.391 0.708 0.714 0.722 0.646 0.406 0.704 

 (1.045) (1.025) (1.026) (1.026) (1.028) (1.034) (1.032) 

        

        

If respondent is 

female 
0.559 0.199 0.197 0.209 0.285 0.414 0.343 

 (0.392) (0.367) (0.367) (0.367) (0.370) (0.380) (0.379) 

        

If respondent is 

married 
-0.181  -0.0435     

 (0.427)  (0.396)     

        

Number of 

household 

members 

-0.0245   -0.0504    

 (0.0822)   (0.0777)    
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Table 9. (continued) 

Logit Model Coefficients of Data Set (2) 

If respondent 

studied at least 

college 

0.429    0.777**   

 (0.415)    (0.384)   

        

If respondent 

has a full-time 

job 

0.879**     0.988**  

 (0.409)     (0.401)  

        

If respondent 

reports monthly 

income up to 

8K (MX pesos) 

-0.994      -1.289** 

 (0.619)      (0.576) 

        

If respondent 

reports monthly 

income 

between 8K 

and 15K (MX 

pesos) 

-0.714      -0.864 

 (0.608)      (0.595) 

        

        

_cons 3.318*** 2.772*** 2.801*** 2.937*** 2.523*** 2.602*** 3.549*** 

 (0.996) (0.730) (0.778) (0.776) (0.739) (0.733) (0.857) 

N 530 530 530 530 530 530 530 

AIC 256.4 257.2 259.2 258.8 254.8 252.8 255.1 

BIC 307.7 282.8 289.1 288.7 284.7 282.7 289.2 

Reference category: if respondent has 

not a full-time job 

Standard errors in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

     

     

In model (6), the coefficient of variable for a respondent who has a full-time job is positive which 

indicates that respondents belonging to this groups are more likely to be concerned about climate 

change issues than reference category-who has not full-time job.  

The coefficients obtained by estimating data set (3) are presented in Table.10. The first column 

present coefficients obtained by logit estimation with all independent variables. Rest of the models 

presented in other columns are obtained by including a different variable. The model (3) is selected 

to be interpreted according to lower AIC and BIC. 
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Table. 10. Logit Model Coefficients of Data Set 3 

 Model 1 Model 2 Model 3 Model 4 Model5 

      

Climate Change is important      

If respondent is younger than 30 -2.286** -2.294** -2.344** -2.533** -2.327** 

 (1.027) (1.028) (1.029) (1.028) (1.034) 

      

If respondent is 30 to 40 years old -

3.298*** 

-

3.303*** 

-

3.374*** 

-

3.745*** 

-

3.377*** 

 (1.022) (1.022) (1.023) (1.025) (1.025) 

      

If respondent is 40 to 50 years old -

2.986*** 

-

2.988*** 

-

2.955*** 

-

3.291*** 

-

3.283*** 

 (1.034) (1.034) (1.035) (1.035) (1.039) 

      

If respondent is 50 to 60 years old -2.361** -2.358** -2.549** -2.658** -2.313** 

 (1.043) (1.043) (1.045) (1.044) (1.047) 

      

      

If respondent is female 0.494** 0.493** 0.423* 0.394* 0.444** 

 (0.217) (0.217) (0.217) (0.220) (0.225) 

      

Household size  0.00990    

  (0.0658)    

      

If someone in hh has a respiratory illness   1.765***   

   (0.356)   

      

If respondent studied at least college    1.249***  

    (0.253)  

      

If respondent has a full-time job     0.825*** 

     (0.260) 

      

If income less than 6.8K MXP     0.398 

     (0.408) 

      

If income between 6.8K MXP and 11.6K 

MXP 

    1.854*** 

     (0.493) 

      

If income between 11.6K MXP and 26K MXP     0.326 

     (0.421) 

      

      

_cons 5.103*** 5.071*** 4.846*** 5.075*** 4.299*** 

 (1.003) (1.027) (1.004) (1.003) (1.085) 

N 1596 1596 1596 1596 1596 

AIC 727.5 729.5 692.0 700.9 696.0 

BIC 759.7 767.1 729.6 738.6 749.7 
Reference categories: if respondent is older than 60, if 

respondent is male, if someone in household has not a 
respiratory illness. Standard errors in parentheses 

Standard errors in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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In model (3), the coefficients of age groups, 30 years old, 30 to 40 years old, and 40 to 50 years old, 

are negative which indicates that respondents who belong to these groups are less likely to be 

concerned about climate change issues than reference age group category. Respondent younger than 

30 years old is 15% less likely to believe that climate change is important than respondent is 30 to 

40 years old. The respondent who is 30 to 40 years old is 20% less likely think climate change is 

important than respondent is 40 to 50 years old. The respondent who is 40 to 50 years old is 18% less 

likely to believe the importance of climate change than respondent 50 to 60 years old while 

respondent 50 to 60 years old is 14% less likely to think climate change is important.  

The coefficient of the female variable is positive which indicates that female respondents are more 

likely to think that climate change is an important issue than male respondents. If respondents in the 

household have a respiratory illness, they are 11% more likely to believe that climate change is an 

important issue than those who have no respiratory illness in households. Respondent has at least 

college education is 8% more likely to think climate change is an important issue than those who do 

have not at least a college education.  

The coefficients obtained from the last estimation by using data set (4) are presented in Table.11. 

The first column presents coefficients obtained by logit estimation with all independent variables. 

The rest of the models presented in other columns are obtained by including a different variable. The 

model (5) is selected to be interpreted according to lower AIC. 

 

Table. 11. Logit Model Coefficients of all models for Data Set 4 

 Model1 Model2 Model3  Model4 Model5 Model6 

       

If climate change is important or 

very important issue 

      

If respondent is younger than 30 0.162 0.495 0.0813 0.437 0.548 0.737 

 (1.112) (1.080) (1.100) (1.082) (1.081) (1.088) 

       

If respondent is 30 to 40 years old -0.599 -0.352 -0.509 -0.373 -0.443 -0.314 

 (1.060) (1.047) (1.051) (1.047) (1.049) (1.051) 

       

If respondent is 40 to 50 years old -0.364 -0.195 -0.223 -0.236 -0.252 -0.208 

 (1.092) (1.080) (1.082) (1.082) (1.082) (1.083) 

       

If respondent is 50 to 60 years old -0.306 -0.372 -0.387 -0.403 -0.291 -0.282 

 (1.129) (1.116) (1.118) (1.117) (1.119) (1.121) 

       

       

If respondent is female 0.497 0.545 0.421 0.551 0.543 0.640* 

 (0.373) (0.362) (0.368) (0.362) (0.362) (0.367) 

       

If respondent is married -0.895**  -0.752**    

 (0.367)  (0.363)    

       

People living at respondent's 

dwelling 

0.179   0.0816   

 (0.118)   (0.108)   

       

If respondent studied at least 

college 

0.596    0.786**  

 (0.388)    (0.349)  
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Table 11. (continued) 

Logit Model Coefficients of all models for Data Set 4 

If self-reported monthly income 

$<=$ 10K MXP 

-0.971     -1.061* 

 (0.595)     (0.553) 

       

If self-reported monthly income 

between 10K and 15K MXP 

-0.704     -0.740 

 (0.559)     (0.548) 

       

If self-reported monthly income 

between 15K and 30K MXP 

-0.474     -0.394 

 (0.564)     (0.560) 

       

       

_cons 3.518*** 3.247*** 3.836*** 3.018*** 2.708*** 3.751*** 

 (1.199) (1.020) (1.066) (1.063) (1.044) (1.092) 

N 1179 1179 1179 1179 1179 1179 

AIC 351.6 353.8 351.4 355.2 351.1 355.1 

BIC 412.5 384.2 386.9 390.7 386.6 400.7 

Reference category: if respondent has not 

studied at least college. 

Standard errors in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

     

     

 

In model (5) the coefficient of variables of who have not had at least college education is positive 

which indicates that respondents belong to this groups are more likely to be concerned about climate 

change than reference category. Married respondent is 2 % more likely believe in the importance of 

climate change than single respondent.  

In sum, after estimating all data sets, the logit regression analysis of perception of climate change 

indicates that age, gender, education, employment status, household size, having in household a 

respiratory illness are important predictors shape human perception of climate change. 

With marginal effects, it is possible to assess how a change in a risk factor may affect the probability 

of a binary outcome. The results are therefore easier to comprehend. The marginal effects of logistic 

regression analyses serve as a way of describing and quantifying the incremental risk associated with 

each factor(Norton et al., 2019). Table.17 presents average marginal effects obtained from selected 

model (1) for each data set which estimated with all independent variables for all  data sets.  

Logistic regression effects can be expressed as percentage changes in rates. Odds ratios, once 

calculated as the baseline probability, are useful in estimating changes in the probability of an event 

occurring with changes in estimators(Norton and Dowd, 2018).  

The odd ratios of all data sets are presented in Appendix A.3. The statistically significant factors of 

all data sets and their directions of the association identified according to odd ratios are tabulated 

below. 
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Table. 12. Identified Direction of Association According to Odd Ratios 

Data Sets                    Positive Associated Factors   Negative Associated Factors 

Data Set 

(1) 
• 50 to 60 years old (OR=2.85, 95% 

CI:.27,6.42), 

• Living with a respiratory illness in 

household (OR=2.52, 95% CI:1.17.42, 

5.43) 

• If respondent studied at least college 

(OR=2.08, 95% CI:0.94,4.62),   

 

• Household size (OR=0.92, 

95% CI:0.83,1.01), 

•  Having a full-time job 

(OR=0.92, 95% 

CI:0.83,1.01), 

• Middle Class (OR=0.62, 

95% CI:0.35,1.07), 

 

 

Data Set 

(2) 
• Having a full-time job (OR=2.40, 95% 

CI:1.08, 5.36 

 

Data Set 

(3) 
• Being Female (OR=1.58, 95% CI:0.99, 

2.51), 

• Living with a respiratory illness 

(OR=8.45, 95% CI:4.06, 17.56), studied 

at least college (OR=5.40, 95% CI:3.05, 

9.56), 

• Having a full-time job (OR=1.66, 95% 

CI:0.99, 2.77), 

• Having income less than 6.800 MXP 

(OR=5.41, 95% CI:1.16, 13.54), 

• Having income 6.800MXP to 11.600 

MXP (OR=24.24, 95% CI:8.19, 71.72), 

• Having income 11.600 MXP to 26.000 

MXP (OR=3.18, 95% CI:1.29, 7.82) 

• Younger than 30 years old 

(OR=0.04, 95% CI:0.00, 

0.37), 

• 30 to 40 years old 

(OR=0.02, 95% CI:0.00, 

0.15), 

• 40 to 50 years old 

(OR=0.02, 95% CI:0.00, 

0.20), 

• 50 to 60 years old 

(OR=0.06, 95% CI:0.00, 

0.49) 

Data Set 

(4) 

 • Being married (OR=0.40, 

95% CI:0.19, 0.83) 
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Table. 13. Odd Ratios Obtained from Data Set (1) 

Climate change is important           Odds 

Ratio 

 

St.Err. 

 z-

value 

 p-

value 

 [95% 

Conf 

 

Interval] 

 

Sig 

If respondent is younger than 

30       

1.659 .622 1.35 .177 .796 3.459  

If respondent is 30 to 40 

years old     

1.865 .779 1.49 .136 .823 4.23  

If respondent is 40 to 50 

years old    

1.878 .714 1.66 .098 .891 3.958 * 

If respondent is 50 to 60 

years old    

2.86 1.181 2.54 .011 1.273 6.427 ** 

If respondent is older than 60         1 . . . . .  

If respondent is female                1.201 .317 0.69 .488 .716 2.013  

If respondent is married               1.151 .306 0.53 .596 .684 1.938  

Household size        .921 .046 -1.65 .099 .835 1.015 * 

If someone in household has 

a respiratory illness             

2.523 .988 2.36 .018 1.171 5.436 ** 

If respondent studied at least 

college       

2.086 .848 1.81 .07 .941 4.626 * 

If respondent has a full-time 

job 

.605 .175 -1.74 .082 .344 1.066 * 

Upper-middle class .706 .242 -1.02 .31 .361 1.382  

Middle class        .62 .173 -1.72 .086 .359 1.07 * 

Constant 10.209 4.027 5.89 0 4.713 22.116 *** 

 

Mean dependent var 0.921 SD dependent 

var  

0.269 

Pseudo r-squared  0.055 Number of obs   940 

Chi-square   28.734 Prob > chi2  0.004 

Akaike crit. (AIC) 515.470 Bayesian crit. 

(BIC) 

578.467 

*** p<.01, ** p<.05, * p<.1 

 

The odd ratios of data set (1) indicates that age group who is 50 to 60 years old (OR=2.85, 95% CI: 

1.27,6.42)  has high odds to believe the importance of climate change versus age group who is more 

than 60 years old, and  respondent who live with a respiratory illness in household (OR=2.52, 95% 

CI:1.17.42, 5.43) has high odds of believing climate change is an important problem versus who do 

not live with a respiratory illness.  
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Table. 14. Odd Ratios Obtained from Data Set (2) 

Climate change is important           Odd 

Ratio 

 

St.Err. 

 z-

value 

 p-

value 

 [95% 

Conf 

 

Interval] 

 

Sig 

If respondent is younger than 30       .704 .594 -0.42 .677 .135 3.674  

If respondent is 30 to 40 years old     .256 .214 -1.63 .103 .05 1.316  

If respondent is 40 to 50 years old    .912 .886 -0.09 .925 .136 6.124  

If respondent is 50 to 60 years old    1.478 1.544 0.37 .708 .191 11.453  

If respondent is older than 60         1 . . . . .  

If respondent is female                1.749 .685 1.43 .154 .812 3.768  

If respondent is married               .834 .356 -0.42 .671 .361 1.925  

Household size             .976 .08 -0.30 .766 .831 1.146  

If respondent studied at least college 1.536 .637 1.03 .301 .681 3.462  

If respondent has a full-time job                        2.408 .984 2.15 .032 1.081 5.366 ** 

If respondent reports monthly income 

up to 8K (MX pesos)     

.37 .229 -1.61 .108 .11 1.245  

If respondent reports monthly income 

between 8K and 15K (MX pesos          

.49 .298 -1.17 .24 .149 1.613  

If respondent reports monthly income 

above 15K (MX pesos)     

1 . . . . .  

Constant 27.613 27.51 3.33 .001 3.918 194.59 *** 

 

Mean dependent var 0.936 SD 

dependent 

var  

0.245 

Pseudo r-squared  0.080 Number of 

obs   

530 

Chi-square   20.096 Prob > chi2  0.044 

Akaike crit. (AIC) 256.438 Bayesian 

crit. (BIC) 

307.713 

*** p<.01, ** p<.05, * p<.1 

 

The respondent of data set (2) who has a full-time job (OR=2.40, 95% CI:1.08, 5.36) has high odds 

of thinking climate change is an important comparing other respondent who has not a full -time job.  

Respondents of data sat (3), who is member of age group younger than 30 years old (OR=0.04, 95% 

CI:0.00, 0.37), 30 to 40 years old (OR=0.02, 95% CI:0.00, 0.15), 40 to 50 years old (OR=0.02, 95% 

CI:0.00, 0.20), 50 to 60 years old (OR=0.06, 95% CI:0.00, 0.49) have less odds to believe the 

importance of climate change issue versus age group of older than 60 years old  
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Table. 15. Odd Ratios Obtained from Data Set (3) 

Climate change is important           Odd 

Raito 

 St. 

Err. 

 z-

value 

 p-

value 

 [95% 

Conf 

 

Interval] 

 

Sig 

If respondent is younger than 30       .048 .05 -2.91 .004 .006 .373 *** 

If respondent is 30 to 40 years old     .021 .022 -3.74 0 .003 .158 *** 

If respondent is 40 to 50 years old    .027 .028 -3.46 .001 .003 .208 *** 

If respondent is 50 to 60 years old    .062 .065 -2.63 .009 .008 .492 *** 

If respondent is older than 60         1 . . . . .  

If respondent is female                1.584 .373 1.95 .051 .999 2.513 * 

Household size            1.05 .088 0.59 .558 .891 1.238  

If someone in household has a 

respiratory illness      

8.452 3.155 5.72 0 4.067 17.565 *** 

If respondent studied at least 

college           

5.403 1.574 5.79 0 3.053 9.562 *** 

If respondent has a full-time job                        1.661 .436 1.93 .053 .993 2.779 * 

If income less than 6.8K MXP              5.414 2.533 3.61 0 2.164 13.547 *** 

If income between 6.8K MXP and 

11.6K MXP     

24.245 13.417 5.76 0 8.196 71.723 *** 

If income between 11.6K MXP and 

26K MXP      

3.181 1.461 2.52 .012 1.293 7.824 ** 

If income between more than 26K 

MXP          

1 . . . . .  

Constant 14.406 16.729 2.30 .022 1.479 140.287 ** 

 

Mean dependent var 0.937 SD dependent 

var  

0.244 

Pseudo r-squared  0.206 Number of obs   1596 

Chi-square   155.452 Prob > chi2  0.000 

Akaike crit. (AIC) 623.565 Bayesian crit. 

(BIC) 

693.443 

*** p<.01, ** p<.05, * p<.1 

 

The respondent od data set (3), who is female (OR=1.58, 95% CI:0.99, 2.51), living with a respiratory 

illness(OR=8.45, 95% CI:4.06, 17.56), studied at least college (OR=5.40, 95% CI:3.05, 9.56),  has 

full-time job (OR=1.66, 95% CI:0.99, 2.77), has income 6.800MXP to 11.600 MXP(OR=24.24, 95% 

CI:8..19, 71.72),  and has income 11.600 MXP to 26.000 MXP (OR=3.18, 95% CI:1.29, 7.82), have 

high odds to think climate change as an important issue versus reference categories.  
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Table. 16. Odd Ratios Obtained from Data Set (4) 

Climate change is important          Odd 

Ratio 

 St. 

Err. 

 z-

value 

 p-

value 

 [95% 

Conf 

 

Interval] 

 

Sig 

If respondent is younger than 30       1.176 1.307 0.15 .884 .133 10.392  

If respondent is 30 to 40 years old     .549 .582 -0.57 .572 .069 4.386  

If respondent is 40 to 50 years old    .695 .759 -0.33 .739 .082 5.911  

If respondent is 50 to 60 years old    .736 .831 -0.27 .786 .081 6.728  

If respondent is older than 60         1 . . . . .  

If respondent is female                1.643 .613 1.33 .183 .791 3.416  

If respondent is married    .409 .15 -2.44 .015 .199 .839 ** 

Household size             1.196 .141 1.51 .13 .949 1.508  

If respondent studied at least college            1.815 .705 1.54 .124 .848 3.884  

If self-reported monthly income $<=$ 

10KMXP         

.379 .225 -1.63 .102 .118 1.214  

If self-reported monthly income 

between 10K and 15K MXP             

.494 .277 -1.26 .208 .165 1.48  

If self-reported monthly income 

between 15K and 30K MXP             

.622 .351 -0.84 .401 .206 1.881  

If self-reported monthly income $>$ 

30K MXP          

1 . . . . .  

if self-reported monthly income $>$ 

15K MXP          

1 . . . . .  

Constant 33.706 40.413 2.93 .003 3.214 353.426 *** 

 

Mean dependent var 0.966 SD 

dependent 

var  

0.181 

Pseudo r-squared  0.062 Number of 

obs   

1179 

Chi-square   21.725 Prob > chi2  0.027 

Akaike crit. (AIC) 351.586 Bayesian 

crit. (BIC) 

412.455 

*** p<.01, ** p<.05, * p<.1 

 

Respondents of data set (4) who is married (OR=0.40, 95% CI:0.19, 0.83) has less odds to believe 

climate change as an important issue versus married individuals. It is possible to estimate the impact 

of one-unit changes in independent variables on dependent variables by looking at marginal effects.  

Another way to put it is that the marginal effect explains how the independent variable affects the 

likelihood that y = 1 (by how much the probability of y = 1 increases when 𝑥𝑖 increases by 1 unit). 

In the case of dummy variables, marginal effects represent the discrete change in probability for the 

dummy variable. Since margins are calculated at the means of variables, there may not be such an 

"average" respondent (e.g., mean for a variable gender is 0.6). Calculating the average marginal 

effects would make more sense. In interpreting average marginals, other independent variables should 
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be held constant at their mean values.  In this study, the marginal effects are obtained from logit 

estimations models, including all independent variables. The average marginal effects of all data sets 

are presented and interpreted below. 

Table. 17. Average Marginal Effects of All Data Sets 

Data Set 1 

  

If 

respondent 

is younger 

than 30 

0.0356 

 (1.35) 

  

If 

respondent 

is 30 to 40 

years old 

0.0438 

 (1.49) 

  

If 

respondent 

is 40 to 50 

years old 

0.0443 

 (1.65) 

  

If 

respondent 

is 50 to 60 

years old 

0.0738* 

 (2.51) 

  

If 

respondent 

is older 

than 60 

0 

 (.) 

  

If 

respondent 

is female 

0.0129 

 (0.69) 

  

If 

respondent 

is married 

0.0098

9 

 (0.53) 

  

People 

living at 

respondent'

s dwelling 

-

0.0057

7 

 (-1.64) 

  

If someone 

in 

household 

has a 

respiratory 

illness 

0.0650* 

Data Set 2 

  

If 

respondent 

is younger 

than 30 

-0.0201 

 (-0.42) 

  

If 

respondent 

is 30 to 40 

years old 

-0.0784 

 (-1.61) 

  

If 

respondent 

is 40 to 50 

years old 

-

0.0052

7 

 (-0.09) 

  

If 

respondent 

is 50 to 60 

years old 

0.0225 

 (0.37) 

  

If 

respondent 

is older 

than 60 

0 

 (.) 

  

If 

respondent 

is female 

0.0321 

 (1.41) 

  

If 

respondent 

is married 

-0.0104 

 (-0.42) 

  

People 

living at 

respondent'

s dwelling 

-

0.0014

1 

 (-0.30) 

  

college 0.0247 

 (1.03) 

  

If 

respondent 

has a full-

0.0505* 

Data Set 3 

  

If 

respondent 

is younger 

than 30 

-0.157** 

 (-2.87) 

  

If 

respondent 

is 30 to 40 

years old 

-

0.200*** 

 (-3.68) 

  

If 

respondent 

is 40 to 50 

years old 

-

0.187*** 

 (-3.40) 

  

If 

respondent 

is 50 to 60 

years old 

-0.144** 

 (-2.60) 

  

If 

respondent 

is older 

than 60 

0 

 (.) 

  

If 

respondent 

is female 

0.0238 

 (1.95) 

  

People 

living at 

respondent'

s dwelling 

0.00254 

 (0.59) 

  

If someone 

in 

household 

has a 

respiratory 

illness 

0.110*** 

 (5.53) 

  

If 

respondent 

studied at 

0.0873**

* 

Data Set 4 

  

If 

respondent 

is younger 

than 30 

0.0051

9 

 (0.15) 

  

If 

respondent 

is 30 to 40 

years old 

-

0.0192 

 (-0.56) 

  

If 

respondent 

is 40 to 50 

years old 

-

0.0117 

 (-0.33) 

  

If 

respondent 

is 50 to 60 

years old 

-

0.0098

1 

 (-0.27) 

  

If 

respondent 

is older 

than 60 

0 

 (.) 

  

If 

respondent 

is female 

0.0159 

 (1.31) 

  

If 

respondent 

is married 

-

0.0287
* 

 (-2.33) 

  

People 

living at 

respondent

's dwelling 

0.0057

3 

 (1.49) 

  

If 

respondent 

studied at 

least 

college 

0.0191 

 (1.51) 
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 (2.33) 

  

If 

respondent 

studied at 

least 

college 

0.0516 

 (1.79) 

  

If 

respondent 

has a full-

time job 

-0.0353 

 (-1.73) 

  

Upper-

middle 

class 

-0.0244 

 (-1.01) 

  

Lower-

middle 

class 

-0.0336 

 (-1.71) 

N 940 
 

time job 

 (2.10) 

  

If 

respondent 

reports 

monthly 

income up 

to 8K (MX 

pesos) 

-0.0571 

 (-1.58) 

  

If 

respondent 

reports 

monthly 

income 

between 8K 

and 15K 

(MX pesos) 

-0.0410 

 (-1.16) 

  

If 

respondent 

reports 

monthly 

income 

above 15K 

(MX pesos) 

0 

 (.) 

N 530 
 

least 

college 

 (5.70) 

  

If 

respondent 

has a full-

time job 

0.0262 

 (1.93) 

  

If income 

less than 

6.8K MXP 

0.0874**

* 

 (3.59) 

  

If income 

between 

6.8K MXP 

and 11.6K 

MXP 

0.165*** 

 (5.64) 

  

If income 

between 

more than 

26K MXP 

0.0599* 

 (2.51) 

  

If income 

more than 

26K MXP 

0 

 (.) 

N 1596 
 

  

If self-

reported 

monthly 

income 

10K MXP 

-

0.0311 

 (-1.60) 

  

If self-

reported 

monthly 

income 

between 

10K and 

15K MXP 

-

0.0226 

 (-1.24) 

  

If self-

reported 

monthly 

income 

between 

15K and 

30K MXP 

-

0.0152 

 (-0.84) 

  

If self-

reported 

monthly 

income 

$>$ 30K 

MXP 

0 

 (.) 

  

If self-

reported 

monthly 

income 

$>$ 15K 

MXP 

0 

 (.) 

N 1179 
 

t statistics in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 

Considering the average marginal effects of data set (1), the respondent who is 50 to 60 years old is 

7% more likely to think climate change is important than respondent who is more than 60 years old.  

Respondents who live in large household size is less likely to believe in the importance of climate 

change than people who live with a small number of individuals in their household. Living with a 

respiratory illness raises the awareness of climate change issues. Respondent has a respiratory illness 

in the household is 6% more likely to be concerned about climate change comparing those who do 

have not a respiratory illness in the household. 
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For data set (2) Respondent who has a full-time job is 5% more likely to think climate change is an 

important issue than those who do have not a full-time job. 

For data set (3), respondent younger than 30 years old is 15% less likely to believe that climate 

change is important than the respondent who is 30 to 40 years old. The respondent is 30 to 40 years 

old is 20% less likely to think climate change is important than respondent is 40 to 50 years old. The 

respondent who is 40 to 50 years old is 18% less likely to believe the importance of climate change 

than respondent is 50 to 60 years old while the respondent who is 50 to 60 years old is 14% less 

likely to think climate change is important. For data set (4), the married respondent is 2 % more likely 

to believe in the importance of climate change than the single respondent 

6. Discussion 

This section intends to interpret and discuss the results of the research and present recommendations. 

In our analysis, four datasets contained socioeconomic factors that we intend to identify the 

associations with the perception of climate change.  

The results of all data sets suggest that the climate change perception among the participants is very 

high, with over 95%. It is also noteworthy that perceptions of climate change did not seem to vary 

significantly when analysing our data from the surveys conducted at different time intervals and with 

different individuals (see Table 1). Furthermore, though the analysed data sets allow us to estimate 

similar predictors, each set contains different factors to be analysed. While gender and age are 

constant predictors in each estimation other independent variables are included/excluded when 

obtaining other models. 

Data set (1) contains predictors such as marriage status, household size, having a respiratory illness 

in the household, studying at least college, employment status, and income level. Data set (2) is 

estimated with parameters such as marriage status, studying at least college, employment status, and 

income level. Predictors included in the data set (3) are household size, having a respiratory illness, 

studying at least college, employment status, and income level. Data set (4) is containing parameters 

such as marriage status, the number of people living in the household, studying at least college, and 

income level. Living with a respiratory illness and household size are two distinct factors analysed 

in our estimations which are not well studied in the literature. Even though the factors investigated 

in our analysis are generally similar to those in the literature (see Appendix.A2), the inclusion of 

these two factors in our analysis and using four data sets collected via face -face surveys in the same 

study make the thesis stand out from other studies. 

The results of the logit regression analysis of data set (1) determined that age, household size, living 

with someone who suffers from respiratory illness, attending college and having a full -time job are 

positively associated predictors with climate change perception, while the results of the data set (3) 

determined that working in a full-time job was the only predictor positively associated with climate 

change perception. In making comparisons between datasets (1) and (3), it is crucial to emphasize 

that they are collected from different time periods of about ten years, and both datasets contain the 

largest amount of data. The results show that having a full-time job is positively related to climate 

change perception, i.e., a full-time job which provides respondents with an income, respondents who 

belong to this group are more likely to be concerned about climate change. The results are consistent 

with the literature's consensus (see Appendix.A2) on the relationship between income and climate 

change perception. 

Education as a predictor is widely investigated in literature and results confirm the positive 

association between climate change perception and education level. Besides literature also confirm 

that attending regular education, and taking specific courses on climate change also rises individual 

awareness as well as behaviours and attitudes towards climate change solutions(Cordero et al., 2020). 

Studying at least college is the factor in our estimation to determine the association between 

knowledge and climate change perception. Results of logit estimation of data set (1) and data set (4) 
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find a positive association between education and climate change perception. While the data we used 

in our analysis were collected over ten-year periods and with different respondents, the findings are 

in line with the literature, which found that educated individuals are more sensitive to climate change  

issues. 

Numerous studies have examined the relationship between gender and climate change perception. 

Although many studies suggest that women are more sensitive to climate change than men, the 

associations seem controversial as to whether gender affects awareness of climate change and risk 

perception (see Appendix A.2). While gender was analysed in all data sets as a predictor, the results 

were unexpected due to the lack of significance, except for data set 3. Among logit analysis of all 

data sets, only data set (3) provides significant results to explain gender as a predictor which indicates 

that women are more sensitive to climate change than men.  

Same studies identified how experience shapes climate change perception (see Appendix 2. A). Since 

experience is gained during someone’s lifetime with ageing there is more change to experiencing the 

climate change’s negative consequences. The positive association between perception of climate 

change and age is confirmed by literature because older people are witnessing long-term climate 

changes. In our analysis, the data set (3) indicates that with ageing the awareness of climate change 

increase.  

Living with a respiratory illness and household size are two important predictors we included in our 

analysis, which have not been explored extensively in the literature. The logit estimation results of 

the data set (1) find a positive association between living with someone with respiratory illness and 

climate change perception. We interpreted this finding as a similar predictor to experiencing 

unexpected weather events that literature confirms its positive association with climate change 

awareness (see Appendix A.2). Despite their differences, we have considered these two predictors 

(experiencing unexpected weather events and living with someone who has a respiratory illness) to 

have similar climate change perception outcomes when it comes to directly experiencing climate 

change. The analysis results of the data set (1) indicate a positive relationship between household 

size which has not been studied much in the literature and the perception of climate change.  

In this section, the significant results of logit regression analysis of four data sets are interpreted 

according to predictors such as age, gender, education, employment status, household size, and 

having in the household a respiratory illness. 

7. Conclusion 

Our paper contributes to the understanding of predictors effect climate change perception based on 

logit model regressions and four sets of data. In contrast to published literature, this study analysed 

four sets of data collected by different surveys conducted over time. Since our dataset does not fully 

represent the entire population, generalizing our results is also a concern given the fact that the data 

used in our estimations were collected for different purposes. However, we believe that our research 

provides important insight from data sets. 

A number of cognitive, affective, social, cultural, and sociodemographic factors contribute to how 

the public perceives the risk of climate change(van der Linden, 2017b). In general, the analysis of 

four data sets is consistent with what has been reported in the literature on predictors such as age, 

gender, education, and employment status. As shown in this thesis, respondents have a very high 

level of perception of climate change, and levels of perception do not differ over time. The presence 

of a respiratory illness in the household and household size are two distinguished predictors 

investigated in our analysis. The role of education in fighting climate change is crucia l. It not only 

provides individuals with knowledge about the climate but also grants them the chance of gaining 

more income, which is a one of the major factor effects how humans perceive climate change.  

Individual perceptions may play an important role in efforts to reduce climate change effects. The 
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efforts aim to mitigate climate change effects will yield positive outcomes when society's acceptance 

and adoption of policies are taken into consideration. Achieving this solidarity among society 

depends on individuals' conviction of the existence of the issue and its potential threats. Therefore, 

increasing society's awareness of climate change will also be effective in the implementation of 

environmentally friendly policies by decision-makers. 

In addition, the analysis of how predictors influence climate change perception and how they are 

interrelated will help to develop mitigation and adaptation policies that are tailored to a particular 

community, no matter what its characteristics are. While many of the studies come from Western 

countries, additional studies conducted in other parts of the world are needed.  
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Appendix 

Appendix A.1 Most Recent Academic Studies Exploring Factors Associated with Awareness About Climate Change  

No Authors (year) Motivation Location(s) Aggregation of data 

(collection, observations, type) 

Method  Main findings in terms of how 

aware people of climate change are 

Main findings about factors 

POSITIVELY associated 

with awareness about climate 

change  

Main findings about factors 

NEGATIVELY associated with 

awareness about climate change 

1 (Ajuang et al., 2016) The research on climate change is 

wary in the academia while in 

Africa where climate change felt 

deeply the research on climate 

change are lacking  

11 Sub-locations in Kenya A cross-sectional survey/time 

series. Panel 

Generalized Linear Model 

(GLM) 

The levels of awareness of climate 

change resulted by predictors such as 

heavy rainfall, floods, droughts, and 

temperature are between 55.2% to 

90.9% 

Young Age, gender(male) 

Level of education 

Old age 

Gender(female) 

2 (Anisimov and 

Orttung, 2019) 

The aim is to fill the gap in the 

Western literature by 

investigating the public 

perception of climate change in 

Russia where the perceives of 

climate change poorly studied. 

North-Western Russia 

(NWR), Republic of 

Sakha–Yakutia (RSY) 

Conducted survey to determine 

public perception, air 

temperature and precipitation 

from 744 weather stations 

located in different regions of 

Russia 

Factor and cluster analyses 

of the surveys using IBM 

SPSS Statistics, v.23.0.0.0. 

Data shows that temperatures in the 

north of Russia have increased by 1 to 

2 C in the last 35 years. Unusual and 

extreme weather events have bigger 

effect then long-term chances.   

Education (Partly effective), 

Unusual and extreme weather 

patterns,  

 

 

 

       n.a 

 

3 (Bain et al., 2016) People who believe and do not 

believe that climate change is real 

are being investigated whether the 

collective benefits of addressing 

climate change motivate pro-

environmental behaviours. 

24 countries Data were obtained from 24 

countries on all continents with 

different emissions. 

Meta-analysis  

Meta regression 

 

Co-benefit such as economic 

development and caring community 

could motivate people to act for 

climate change  

 

 

n.a 

 

    - 

 

 

    n.a 

 

4 (Beiser-McGrath and 

Huber, 2018) 

While most of the literature 

explores how individual 

characteristics affect perceptions 

of climate change, this study 

focuses on the extent to which 

these characteristics provide 

robust predictions. 

China, Switzerland, USA Data collected by conducting 

survey in three countries.  

Random forest algorithm 

 

Consideration of future consequences 

(CFC) scale is a stronger predictor 

then other characteristics such as 

income level and education 

Consideration of future 

consequences (CFC) is 

strongest predictors of climate 

change awareness 

   

 

      n.a 

 

5 (Boucher, 2016) While income has positive USA The weighted, nationally Different ordinary least A significant correlation between   
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association with the carbon 

footprint this study investigate 

belief in climate change effects on 

income-carbon relationship. 

representative dataset Climate 

Change in the American Mind 

survey used (CCAMS; N=2107) 

 

squares regression analyses income level and carbon footprint.  

   n.a 

 

 

n.a 

 

6 (Bradley et al., 

2020) 

The study aims to present a 

sequential model in which 

sociodemographic variables 

predict climate change risk 

perception. 

Australia and France in both countries. Panel data. Descriptive statistics and 

correlations. Structural 

equation modelling (SEM) 

and stepwise model  

The increase in pro-environmental 

behaviour is directly proportional to 

green identity, response efficacy and 

psychological adaptation. 

Age, income, Connection to 

nature, Local and global 

events, warmer days, financial 

losses due to climate change. 

 

 

                     n.a 

 

 

 

7 (Cordero et al., 

2020) 

To identify how the carbon 

footprints of students taking 

climate change courses change 

over the long term. 

USA Anonymous online survey is 

conducted. Panel data. 

Spreadsheet statistical 

techniques, including pivot 

tables.  

 

Most majority of participants believe 

in climate change (83%) 

Taking courses about climate 

change.  

 

 

n.a 

 

8 (Drummond et al., 

2018) 

To identify the relationship 

between public awareness and 

government carbon emission 

targets. 

71 countries and 1 region 

(the EU) 

 

An international survey 

conducted 

The descriptive statistics  It has been observed that the average 

rate of the population that perceives 

climate change as a threat is 

considerably higher than the average 

rate of the population that is aware of 

climate change. 

 

 

 

n.a 

 

 

 

 

n.a 

 

 

 

9 (Eitzinger et al., 

2018) 

To determine the perceptions of 

farmers and experts about the 

risks that farmers face in the 

production process and their 

adaptation to these risks. 

Cauca, Colombia A qualitative semi-structured 

interview study 

Mental Models (MMs) 

 

While the risk perception of farmers is 

mostly related to the failure of 

agricultural production and access to 

health and education services, the 

perception of experts is about the 

risks created by weather conditions. 

Age, failure in crop 

production, insecurity and the 

unreliable weather, knowledge 

about climate change, beliefs, 

climate events,  

 

10 (Hamilton et al., 

2018) 

Identifying climate change 

perception based on experienced 

winters.   

North Country, New 

England, USA 

Data collected by conducted a 

survey. Cross sectional data 

Probability-weighted logit 

regression model 

Most respondents, except the most 

conservative, agree that the warming 

of winters (61%) and climate change 

in recent years is due to human 

Political identity (Democrats 

and independents) 

Political identity (Republicans and 

especially Tea Party supporters) 
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  activities (65%). 

11 (Hamilton et al., 

2016) 

While US public perception 

against climate change deeply 

divided the flood reality and 

climate change perception is 

explored. 

USA A national-level survey data. 

Panel data. 

A validation tests 

 

Although floods have increased with 

increasing precipitation, most 

respondents do not see this increasing 

trend. 

Political identity (liberal), 

Gender (women), education, 

income 

 Political identity (conservative) 

12 (Howe, 2018) Whether seasonal weather 

conditions shape human 

perception of climate change. 

Norway A National survey. Panel data. Multilevel logistic 

regression model 

Large majority of respondents believe 

that climate change is happening. 

People who believe that climate 

change is caused by human activities 

are more likely believe precipitation 

in local level is different than the past. 

The findings show that individual 

perceptions of seasonal weather are 

shaped by local conditions, but these 

perceptions may be motivated by 

beliefs about global climate change. 

n.a 

 

n.a 

 

13 (Hu et al., 2017) To identify Individual climate 

change risk perception and 

political ideology 

n.a Data collected by conducting 

surveys 

Multiple regression models Individuals who are ideologically 

close to liberalism have higher 

perception of climate change risk. 

Media trust, information use, 

political ideology(liberal),  

n.a 

14 (Kammermann and 

Dermont, 2018) 

To analyze the factors that led to 

the formation of opposition to the 

implementation of policies aimed 

at the transition to clean energy in 

Switzerland. 

Switzerland 

 

A survey conducted among elite 

and a survey questioning 

citizens. Cross sectional data 

A cluster analysis, structural 

equation modelling 

At the elite level, those who do not 

believe that climate change is man-

made are opposed to the clean energy 

transition. The increase in scepticism 

about climate change at the citizen 

level also negatively affects the 

Support for clean energy policies. 

Political ideology (left-Green)  Climate change scepticism, lower 

educational and income,  

15 (Kuthe et al., 2019) To explore the different situations 

and needs of different teenager 

groups regarding climate change 

awareness. 

Germany, Austria Data collected by conducted an 

online survey. 

Hierarchical cluster analysis, 

single-linkage, Ward’s 

method, Thorndike’s elbow 

method, discriminant 

analysis 

Different groups have different needs 

and strengths in climate change 

awareness. Each group has needs and 

prerequisites that must be met in 

environmental education. Therefore, it 

is necessary to discuss how each 

group will be handled in climate 

change education. 

  

16 Lee et al. (2020) Despite climate change being a 

threat to humans, awareness about 

it varies across and within 

countries. 

119 countries Unprecedented survey of 119 

countries. Cross section/time 

series. Panel)  

Classification tree models Public perception is varied around the 

World. Each also country/region has 

its unique set of predictors.   

Income, Education, climate 

literacy, public understanding 

of the local dimensions of 

climate change, local 

temperature, location (urban), 

experience changes in local 

weather patterns 

 

 

location (rural) 

 

https://www.sciencedirect.com/topics/social-sciences/multiple-regression
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17 (Luís et al., 2018) While increasing public 

awareness resulted in support of 

mitigating climate change policies 

risk perception might not be 

related to high level of awareness.  

33 countries International Social Survey Multilevel analyses The findings revealed that, in contrast 

to previous studies, higher CO2 

emissions were associated with a 

lower perception of risk due to higher 

perceptions of climate change causes. 

Negative relation between 

awareness and risk perception 

Higher CO2 emission decreases risk 

perception, negative relation between 

awareness and risk perception 

18 (Mustafa et al., 

2019) 

Identifying determinants of 

farmer’s awareness against 

climate change 

Pakistan Data from a structured 

questionnaire 

Logit regression model Majority of farmers are aware of the 

change in temperature and 

precipitation trend. 

Rainfall, temperature, 

environmental knowledge, 

environmental communication 

network, education, 

experience, household size, 

landholding, institutional 

services,  

Decrease in crop production 

19 (Poortinga et al., 

2019) 

While most studies were 

conducted in only a few or a few 

countries with climate change 

awareness, this study was 

conducted in 22 European 

countries and Israel. 

22 European countries and 

Israel 

European Social Survey Round 

8 

Multilevel modelling, 

Logistic, linear  

The overwhelming majority of the 

population believes that climate 

change is occurring. It turns out that 

men are more skeptical and less 

worried than women. 

Gender(woman), age, 

education, Central and Eastern 

European countries,  

 

20 (Ricart et al., 2019) Understanding the public's and 

farmers' perception of climate 

change and the interaction of 

perception and populism. 

At European Level Reviewing literature, research 

projects, and public opinion 

services 

Reviewing literature, 

research projects, and public 

opinion services 

It turns out that both the public and 

the farmers' climate change is related 

to experience. As we experience the 

changes in the climate over the years, 

the risk perception increases to that 

extent. 

Experience, social network, 

role of media,  

 

21 (Ruiz et al., 2020) To examine the main factors in 

the perception of climate change 

and the interactions of these 

factors. 

No temporal, geographic, 

or methodological 

restrictions. 

National and international data  

 

A systematic literature 

review 

It is understood that the sharing of 

ideals and principles and physical 

changes in weather changes are 

effective in the formation of climate 

change perception. 

Education, Media exposure, 

influence of corporations, 

Personal experience,   

 

22 (Siegrist and Árvai, 

2020) 

While various studies and 

experiences related to risk 

emphasize the importance of risk 

perception for human behavior, 

this study investigates the factors 

that are effective in the formation 

of risk perceptions of individuals. 

n.a A narrative review A narrative review 

 

 Scientific reasoning, facing to 

risks, knowledge,  

 

23 (Skogen et al., 2018) Climate change and loss of 

biodiversity are often recognized 

as the most important 

environmental problem. This 

Norway An online questionnaire Linear regression models 

(OLS) 

An exploratory factor 

The study revealed concerns about the 

causes of climate change and 

biodiversity, while there is a minimal 

overlap between concern about 

Age, having many books, being 

member of farmer/fisherman 

family, Having highly educated 

Living with children,  
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study explores the relationship 

between environmental challenges 

and concern dimensions. 

analysis  biodiversity and climate change. mother 

24 (Smith and Mayer, 

2018) 

Along with risk perceptions, the 

role of trust and the possibility of 

social trap are explored. 

35 countries An interview in 35 countries Multi-level binary logistic 

regression models 

Trust and risk perceptions were found 

to be positively associated with 

ameliorative behaviour and political 

support. 

  

25 (Sun and Han, 2018) This study differentiates the risk 

perception and effective factors of 

global climate change in terms of 

global severity and personal 

dimensions. 

Taiwan 

 

Taiwan Social Change Survey Logistic regression models As high as 87.31% of respondents 

believe that climate change is a 

serious global problem. 

Typhoons, education, 

supporting a political party, 

religion, being married, 

Age 

26 (Thaker et al., 2017) This study examines the 

relationship between media use, 

attention to the issue, and trust in 

information sources, science-

based beliefs, risk perception, and 

policy support. 

India 

 

A nationally representative 

survey 

Multiple regression analyses It was concluded that the media can 

generate public engagement using 

reliable sources. 

Environmental news, 

experiencing impacts, 

knowledge, trust in information 

Internet use,  

27 (Tvinnereim et al., 

2017) 

Human perception against air 

pollution and global warming and 

their causes 

China 

 

The data were collected in 

intercept surveys 

Structural topic modeling 

(STM) 

While the participants see the melting 

of glaciers and the rise in water level 

as a result of global warming, they 

associate air pollution almost 

exclusively with air pollution. 

Age, education,  Rural citizen 

28 (Ziegler, 2017) Examining main predictors of 

public perception against climate 

change 

USA, Germany, China The data were collected from 

computer-based surveys 

Maximum Likelihood (ML) 

estimations of binary probit 

models 

Political orientation plays a more 

decisive role in belief in climate 

change in the USA than in Germany 

and China. Overall, political 

orientation is an influential factor in 

belief in climate change. 

Liberal orientation, green 

orientation, gender (woman) 

Conservative identification, age,   

 

https://www.sciencedirect.com/topics/economics-econometrics-and-finance/probit-model
https://www.sciencedirect.com/topics/economics-econometrics-and-finance/probit-model
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Appendix A.2. Factor Identified as Associated with Awareness About Climate Change (Demographic Factors, Sociocultural Factors, Ideological Identity, 

Social Values etc.) 

 Author Age Education Gender 

(female) 

Gender 

(Male) 

Unusual 

and 

extreme 

weather 

patterns 

Consideration 

of future 

consequences 

Income Political 

Identity 

(Democrats 

and 

independents) 

Liberal 

Political 

Identity 

(Republicans 

and 

especially 

Tea Party 

supporter), 

Conservative 

Taking 

courses 

about 

climate 

change. 

Failure 

in crop 

Location Media 

exposure 

Personal 

Experience 

Connection 

to nature 

Media 

trust 

Religion financial 

losses due 

to climate 

change 

Co-benefit 

such as 

economic 

development 

1 (Ajuang et al., 

2016) 
- + - + +               

2 (Anisimov and 

Orttung, 2019) 
 +   +  +             

3 (Bain et al., 

2016) 
                  + 

4 (Beiser-

McGrath and 

Huber, 2018) 

     +              

5 (Boucher, 

2016) 
      +             

6 (Bradley et 

al., 2020) 
+    +  +        +   +  

7 (Cordero et 

al., 2020) 
         +          

8 (Drummond et 

al., 2018) 
                   

9 (Eitzinger et 

al., 2018) 
+ +   +      +         

10 (Hamilton et 

al., 2018) 
       + -           
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11 (Hamilton et 

al., 2016) 
 + +    + + -           

12 (Howe, 2018)     +               

13 (Hu et al., 

2017) 
       +        +    

14 (Kammermann 

and Dermont, 

2018) 

 +     + +            

15 (Kuthe et al., 

2019) 
 +                  

16 Lee et al. 

(2020) 
 +   +  +             

17 (Luís et al., 

2018) 
                   

18 (Mustafa et 

al., 2019) 
 +   +               

19 (Poortinga et 

al., 2019) 
+ + +                 

20 (Ricart et al., 

2019) 
            + +      

21 (Ruiz et al., 

2020) 
 +           + +      

22 (Siegrist and 

Árvai, 2020) 
 +                  

23 (Skogen et al., 

2018) 
+ +                  

24 (Smith and 

Mayer, 2018) 
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25 (Sun and Han, 

2018) 
- +   +            +   

26 (Thaker et al., 

2017) 
 +           +       

27 (Tvinnereim 

et al., 2017) 
+ +                  

28 (Ziegler, 

2017) 
-       + -           

        

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


