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Abstract 

The study of environmentally relevant behavior is predominantly carried out in a household 

context. Yet, travelling by car is commonly studied from an individual decision-making 

perspective only. Based on the Value-Belief-Norm theory of environmentalism, this study 

proposed that the individual’s beliefs are partially a product of the household member’s beliefs 

and is potentially limited by shared household factors. A multilevel analysis was performed to 

investigate the extent of influence on car use beliefs from an online survey of a Dutch population 

sample (N=9,290) from 3,438 households in 12 provinces. Factor analysis and multilevel 

hierarchical regression were conducted to examine the amount of shared beliefs within a 

household and investigated several person-level and household-level characteristics which could 

be important to environmentalism. From the factor analysis two distinct environmental beliefs 

emerged: ‘eco-conscious’ beliefs which advocate proenvironmental behaviors, and ‘eco-

powerless’ beliefs which revealed hesitation on proenvironmental behaviors. Results showed 

eco-conscious beliefs to be (i) stronger for households which were deduced to have more time 

availability; (ii) weaker for those with a higher average household income; and (iii) not 

significantly affected by education level. However, education level did negatively affect eco-

powerless beliefs, and the eco-powerless beliefs had a wider consensus among household 

members and among households within the same province. This paper encourages future travel 

behavioral studies to include household influence on different types of environmental beliefs.  

 

Keywords: environmentalism, value-belief-norm theory, beliefs, social influence, 

households, travel socialization, multilevel analysis 
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1 Introduction 

There is little doubt that carbon dioxide emissions are still one of the major contributors 

to climate change. According to Eurostat, transportation is the second largest sector responsible 

for these emissions. In 2017, greenhouse gas emissions in the EU-28 had diminished by 22% 

compared to the 1990 levels. Yet, the transport sector share had increased significantly by 10% of 

all emissions to a total of 25% of the greenhouse gas emissions (Eurostat, 2019). Road transport 

was responsible for almost 72% of the total greenhouse gas emissions in transport, of which 44% 

was contributed by passenger cars in 2016 (EEA, 2018). This data shows that significant efforts 

might still be required to reduce road transport emissions, and it is important to find ways to 

encourage citizens to travel more sustainably. 

Understanding why people choose to travel by private car has attracted wide interest in 

the scientific community. In the field of social psychology, beliefs are the central foundation of 

attitude and behavior. Hence, the theories that studied car use behavior are all underpinned by 

beliefs. The most well-known is Theory of Reasoned Action (TRA; Fishbein & Ajzen as cited in 

Ajzen, 1991) which examines attitude and subjective norm derived from underlying beliefs. 

Then its successor, Theory of Planned Behavior (TPB; Ajzen, 1991), adds perceived behavioral 

control to predict behavioral intention. The Norm Activation Model (NAM: Schwartz, 1977) 

explores specifically normative beliefs that form personal norms which directly activates 

behavior. Then, Value-Belief-Norm theory of environmentalism (VBN; Stern, Dietz, Abel, 

Guagnano, & Kalof, 1999) extended the NAM by clarifying how values are related to behavior.  

Apart from the stated theories which are based on rational thoughts, car use is often 

linked with habitual response. Theory of Interpersonal Behavior (TIB; Triandis as cited in Ajzen, 

1991) uses some predictors of TRA and combines intention with habits to predict behavior. In a 
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meta-analysis study, 26 cognitive mechanisms associated with car use and non-car use were 

tested. The results showed clear support of attitudes correlating strongly with car use, while non-

car use personal norms (feeling a moral obligation not to drive) had a strong negative correlation 

with car use (Hoffmann, Abraham, White, Ball, & Skippon, 2017). Personal norms in the VBN 

model comprised of an individual’s awareness of adverse consequences beliefs from car use, and 

ascription of responsibility beliefs to reduce car use. There is consensus among the 

environmentalism community that both awareness of adverse consequences and ascription of 

responsibility beliefs are important to understand the sense of obligations a person has before 

taking proenvironmental actions. 

Beliefs are important because they are personal understandings about the state of the 

world and are generally held as facts to the person who perceives them dependent on the 

environment and the culture in which the person is embedded (Tam & Chan, 2017). This 

postulates that at least part of the beliefs are formed from social context. In the VBN model, 

values are depicted as an influence on a person’s worldview and environmental beliefs could be 

interpreted as beliefs that are formed based on values. Furthermore, values, like beliefs, are also 

dependent on the culture’s standard for discerning what is good for that society (Tam & Chan, 

2017). Thus, both values and beliefs are at least partially formed from social context and theories 

which model behavior from an individual perspective cannot adequately represent the complete 

process without introducing social influence. In essence, one could argue that a large part of the 

individual’s beliefs are the results of social influence.  

A group of people who can often exert a strong influence on beliefs is the household and 

the most common form of social influence in a household is socialization (Freeman & Showel, 

1953). Socialization is a concept that refers to “the ways in which individuals learn skills, 
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knowledge, values, motives, and roles appropriate to their position in a group or society” (Bush 

& Simmons, as cited in Haustein, Klöckner, & Blöbaum, 2009). Socialization in transportation 

research falls into two main areas, mobility biographies and travel socialization. Mobility 

biography investigates mobility over the course of a lifetime including major life events that 

impact mobility practices, and recognizing it as an inherently social activity where the household 

unit is often the unit of analysis (Rau & Manton, 2016; Rau & Sattlegger, 2018; Van Acker, Van 

Wee, & Witlox, 2010; Zhang & Van Acker, 2017). The topic of travel socialization on the other 

hand focuses on the learning process in relation to mobility behavior, such as the transmission of 

travel habits and attitudes (Baslington, 2008); environmental beliefs, license acquisition and 

multi-modal travel (Haustein et al., 2009); residential choice (Döring, Albrecht, Scheiner, & 

Holz-Rau, 2014); and car availability in relation to travel mode choice and use (Döring, Kroesen, 

& Holz-Rau, 2017). 

Despite many studies having demonstrated travel socialization as described above, the 

socialization of environmental beliefs specifically regarding travel behavior has not been 

extensively researched. Previous research that investigates the intergenerational transmission was 

primarily restricted from parents to children and assumed the transmission to be unidirectional. 

However, more recent research suggests transmission in a household can be multidirectional. For 

instance Knafo & Galansky (2008) shows possible transmission from child to parent and even 

less studied transmission path from partner to partner (Kroesen, 2015). These studies 

acknowledged the specific direction of transmission is an important attribute, though these 

studies were limited to a two-person relation, whereas socialization can take place between a 

person and an organization such as a household, school or community. Thus, it is largely 

unknown which contextual factors shared at the group level could affect travel socialization. 
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The aim of this paper is to investigate the extent of influence a household can exert on its 

member’s beliefs. This will be achieved first by examining the level of shared beliefs within a 

household and whether the proportions would vary between different types of beliefs. Then, by 

exploring what characteristics the household or the individual has that display the strongest 

environmental beliefs. Then lastly, by testing if other household members’ beliefs can predict an 

individual’s future beliefs.  

The results of these tests could help further our scientific understanding of social 

influence inside a household and reappraise household-level characteristics which may promote 

or restrict these social interactions that in turn affect the individual’s beliefs on environmental 

issues. Like perceived behavior control in the Theory of Planned Behavior, the choice of beliefs 

could potentially be restricted by those whom we live with. This is important because beliefs are 

stable constructs and difficult to change (Dietz, Fitzgerald, & Shwom, 2005) thus likely to have 

long-lasting effects. The output of the findings may also help policy makers reassess what beliefs 

interventions could invoke, who may be more receptive to these beliefs, and at what level 

(individual or household) could they be introduced to best encourage adoption.  

This study uses a unique large-scale Dutch panel survey that consists of travel related 

responses from individuals and their household members. The survey also offers a longitudinal 

aspect which is less common in social-psychological studies (Hoffmann et al., 2017). The panel 

survey has been previously studied by various researchers (KiM, n.d.), but it has not been used to 

investigate household influences. The paper begins by reviewing beliefs in the Value-Belief-

Norm theory of environmentalism and proposes how it connects with socialization. The three 

hypotheses are introduced and tested against the empirical data to address the research question 

of household influence on the individual’s beliefs. This is then followed by discussion that 
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connects the findings to environmentalism and socialization literature and identifies new 

scientific knowledge. Finally, recommendations for further research are provided with their 

implications on future mobility. 

 

2 The Value-Belief-Norm theory of environmentalism 

The Value-Belief-Norm (VBN) theory of environmentalism is a causal chain of three 

constructs that explain environmental behaviors: the Value theory, the New Environmental 

Paradigm perspective, and the Norm-Activation theory (Stern, 2000; Stern et al., 1999). VBN 

emphasizes the indirect links between values and behavior through a set of beliefs about the 

environment, where biospheric, altruistic, and egoistic values are suggested to be the most 

fundamental determinants of environmental concerns. The orientations of all three values 

influence the individual’s worldview about the environment and are considered general beliefs. 

These general beliefs influence the specific beliefs about the adverse consequences of the 

environment which in turn influence the perception of the ability or ascription of responsibility to 

reduce those consequences. The set of three beliefs would influence the sense of personal 

obligation (personal norm) to take proenvironmental actions. According to Stern and his 

colleagues the VBN theory has two definitions, an intent-oriented and an impact-oriented. The 

impact-oriented definition focuses on identifying the target behaviors to make a larger difference 

to the environment. Whereas, the intent-oriented definition focuses on people’s beliefs and 

motives in order to understand and change the target behaviors.  

Emphasizing on the latter definition which focuses on beliefs, the causal chain implies 

beliefs are guided by values, or simply, beliefs stem from values. For instance, environmentally 

friendly beliefs can be formed from biospheric and altruistic values, whilst environmentally 
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unfriendly beliefs can be formed from egotistic values. Applying the same logic to understand a 

person’s values, one must look beyond the VBN theory for possible explanations on how values 

are formed. In social-psychology, values and beliefs are dependent on cultural and social context 

(Tam & Chan, 2017), and the formulation of values is commonly learnt through the process 

called socialization (Persell, 1990). 

 

2.1 Socialization within a household 

Socialization is the most recognized form of social influence within a household 

(Freeman & Showel, 1953). The traditional process of socialization is generally considered to be 

parents systematically teaching their children the values, beliefs and attitudes to become well-

functioning members of social groups and the culture in which they live in (Freud; Erickson; 

Heilbrun, as cited in Glass, Bengtson, & Dunham, 1986). Similarly, norms and behavior are 

transmitted by social learning where the children learn from observation, imitation and modeling 

(Bandura & Walters, 1977). However an alternate explanation to the similarities between parent 

and child is the transmission of social statuses (Glass et al., 1986), where the researchers 

believed it is the social structural position which creates the similarities in attitudes through a 

common-cause association or being shaped by similar experiences. More recently it has been 

found that children also play a role in adult development (Dillon, 2002; Knafo & Galansky, 

2008), and has known to become more influential with age (Bell & Harper; Lerner & Spnier; 

Bengtson & Troll; Hagestad, as cited in Glass et al., 1986), so it seems that intergenerational 

influence is perhaps not simply a one-way process.  

It has been found that the strength of socialization does diminish as the intensity of 

parent-child contact diminishes (Glass et al., 1986), particularly during adolescence when 
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external agents such as peers, school curricular, and media exert their influence (Maccoby, as 

cited in Leppänen et al., 2012). However regardless of which social agent is the source, the 

process of the influence can be described under three categories: compliance, identification, and 

internalization (Kelman, 2017). Out of the three processes, internalization produces the most 

desirable and lasting outcomes because this process is linked to a person’s value system. Hence 

the accepted belief or behavior would be performed based on the relevance and credibility of the 

source and not merely by the demand or presence of the influencer. This process requires a large 

amount of time to achieve and therefore the is hardest to change in the short run. Thus its stable 

nature has considerable leverage when difficult choices arise, requiring trade-offs among 

preferences (Dietz et al., 2005). Even though the different types of influences stated cannot be 

measured directly, the dynamics of the household interactions would substantially differ between 

them, and is further discussed in the household characteristics section on family communication 

orientation (Koerner & Fitzpatrick, 2002). 

 

2.2 Socialization and environmentalism 

Socialization is a life-long process where the individual’s values, beliefs, and behavior 

are shaped by those who they interact with. The most common way to empirically study 

socialization in a household is through measuring the strength of a construct (e.g attitudes) of the 

parent and the child. The measurements are correlated to establish a level of similarity, then the 

parent’s results are used to predict the child’s along with the child’s perception of parental style 

and behavior (Grønhøj & Thøgersen, 2012, 2017; Haustein et al., 2009; Leppänen et al., 2012). 

Alternatively, interviews have been used to investigate the everyday conversation such as the 

specific context frequency and interactions between the members of the household (Baslington, 



ENVIRONMENTAL BELIEFS IN TRAVEL SOCIALIZATION 12 

2008; Grønhøj, 2006), as well as the parental style on how it affects socialization (Gentina & 

Muratore, 2012). 

However, in the environmental studies mentioned above, the values, beliefs and norms 

that are socialized are almost always observed enhancing proenvironmental behaviors and not 

reducing proenvironmental behaviors. For example in Haustein et al. (2009) study, ‘My parents 

spoke with me about the ecological impact of motoring’, where a low score means they didn’t 

speak to their children about environmental issues, is not the same as ‘My parents spoke with me 

about their disbelief in ecological impact of motoring’. Maria (2015) found that climate change 

skepticism in adolescents is significantly associated with social influence from their parents and 

predicted an increase in those whose parents were perceived as having climate skeptical 

attitudes. In other words, the Value-Belief-Norm theory may have overlooked some beliefs such 

as learned helplessness and influences that moderate the relation between environmental 

concerns and proenvironmental behavior (Landry, Gifford, Milfont, Weeks, & Arnocky, 2018). 

To address the household influence on the individual’s actions, a group of researchers proposed a 

framework which included household characteristics that would influence the adaptation of 

proenvironmental actions (Scott, Oates, & Young, 2015). .  

 

2.3 Household characteristics and socialization in environmentalism 

Scott et al (2015) argued the lack of household perspective in the development of 

proenvironmental marketing strategies would undermine the effective behavior change. They 

proposed a conceptual framework that integrates individual and household characteristics to 

explain the adoption of proenvironmental behavior and practices within a household setting. 

Several of the individual characteristics in this framework overlap with the constructs in VBN 
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theory as well as the socialization theories. For example, the individual’s motivations are based 

on the attitudes, personal norms and social norm; and the interests are shaped via socialization in 

current household and formative experiences during childhood.  

On the other hand, some relevant household characteristics consists of: time availability, 

sex role orientation, domestic division of labor, household type, relative resources, and 

relationship quality. The time availability characteristic can be related somewhat obviously to the 

time available to participate in proenvironmental behaviors, but also as a measure of time for 

socialization or discussion of public environmental concerns among the household. Sex role 

orientation, domestic division of labor, household type and relative resources are related to who 

in the household may be responsible to instigate and maintain proenvironmental practices. 

Meanwhile, quality of interpersonal relationship is the foundation of all interactions. However, 

these characteristics do not only impact household decisions but also influence the dynamics of 

socialization, particularly regarding communication.  

Depending on the family communication orientation conversations in a household could 

be vastly different in tone, length of time, frequency and willingness of engagement (Koerner & 

Fitzpatrick, 2002), which in turn affect the efficacy of socialization. Koerner and Fitzpatrick 

classify family types by two communication orientations: conformity and conversation. 

Authoritative families are high in both conversation and conformity orientation. They have 

higher persuasiveness, good conflict management, more questions, confirmation and reflections 

in conversations. In contrast are authoritarian families who are low in conversation and high in 

conformity and have less persuasiveness, lower conflict management, more questions but less 

confirmation and less reflections in conversations. The differences of communication for these 

families would also be reflected in the individual’s process of internalization (i.e. integrate the 
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belief into one’s value system). This is evident in Gentina and Muratore’s (2012) parental style 

study, where they found the authoritative mothers to be more receptive than the authoritarian 

mothers to their teenagers’ influence on adopting proenvironmental behaviors. 

 

3 Hypotheses  

In the everyday life of a household, travel related experiences or concerns may be on the 

agenda in conversations among members. In the Netherlands, the car is considered as a symbol 

of freedom and independence, and driving is regarded to be pleasurable (Steg, 2014). It is 

conceivable that these benefits and positive experiences from driving form freedom and hedonic 

beliefs which may be shared with household members. On the other hand, the on-going public 

debate of climate change and the negative impact from driving may provoke household 

discussions of environmental beliefs and lead to reevaluation of car usage (Steg, Perlaviciute, 

van der Werff, & Lurvink, 2014).  

The beliefs on travelling by car are investigated to reveal which types are more socialized 

in the household. According to Knafo and Galansky (2008), they found adolescences are more 

willing to accept influence from their parents if the topic of discussion is on moral domain than 

personal domain. Thus, it is hypothesized that environmental related beliefs are more socialized 

in a household. 

Hypothesis 1. Environmental beliefs are more similar between members of the 

same household than freedom and hedonic beliefs. 

 

Time availability has been identified as a household characteristic that affects 

proenvironmental adoption. One can argue not only the time it takes to carry out the practice, but 
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also the time requires to socialize household members to develop their environmental beliefs and 

activate personal obligation. Thus, the households and members which have the most time 

availability may possess stronger beliefs whilst controlling for the demographics (gender, age, 

education and income).  

In a household where both parents are working it can be assumed that there is less time 

availability for the household to engage in environmental discussion.  

Hypothesis 2.1. Members in a single income household with both parents will 

have stronger environmental beliefs than members in a single income household 

with one parent.  

Comparing the time availability that a child has compare to the working parent, it is 

expected that the child will have more time to reflect on the environmental discussions.  

Hypothesis 2.2. The child of the main income earner will have stronger 

environmental beliefs than the main income earner. 

Teenagers who are required to study full-time would have less flexibility in their schedule 

than young adults, thus likely to have weaker beliefs by comparison. As for households with 

multiple children, the eldest is likely to have developed stronger beliefs than the younger siblings 

with more exposure and maturity.  

Hypothesis 2.3. The household with the eldest child in the age of group between 

18-24 years old (young adults) will have stronger environmental beliefs than the 

household with the eldest child in the age group between 12-17 years old 

(teenagers). 

Based on the findings from hypotheses 1 and 2, the amount of shared beliefs between 

members and shared household characteristics that contribute to an individual’s beliefs, it is 
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hypothesized that other member’s beliefs alone would be a good predictor of the individual’s 

future beliefs. 

Hypothesis 3. The average environmental beliefs of other members in 2014 

households will be a reasonable predictor of an individual’s environmental beliefs 

in 2016.  

 

4 Methodology 

This study uses a dataset from a mobility survey, administered yearly by KiM 

Netherlands Institute for Transport Policy Analysis to the Mobiliteitspanel Nederland (MPN). 

The aim of this survey was to identify the relationship between changes in travel behavior for a 

group of people and household over an extended period (Hoogendoorn-Lanser, Schaap, & 

Oldekalter, 2015). The panel consists of approximately 10,000 individuals and 4,000 households 

of the Dutch population. The MPN consists of several components including screening, personal 

and household questionnaires, and a three-day location-based trip diary. The screening 

questionnaire was filled out a single time when a household was recruited to the panel, whereas 

others were filled out yearly. One adult member in the household was nominated as a gatekeeper 

for filling out the screening- and household questionnaires, while other members (above the age 

of 12) were responsible for the personal questionnaire and trip diaries. All questionnaires and trip 

dairy were completed online, and panel members were compensated by a point revenue system. 

The first wave of data-collection started in 2013, and the data available for this study composes 

of 4 yearly waves. 
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4.1 Data 

The subset of data used for this study came from the personal and household 

questionnaire. In addition, the waves of 2014 and 2016 contained an extra questionnaire that 

recorded personal responses on car ownership, use, and the environment (see Appendix B). 

During the data cleansing phase, all four waves of the questionnaires were merged. This assisted 

in the process of identifying unwanted observations or errors in the data. In summary, one 

person’s gender was corrected, two households were dropped, five household compositions and 

21 household positions were edited. 25 households with individuals were identified as outliers 

with standard deviation above 3.5 but these were kept because it primarily affected non-typical 

households and it appeared genuine. The final set of data used for this study consisted of 13,022 

persons (level-one) nested within 4,683 households (level-two) nested within 12 provinces 

(level-three) for the year 2014, and 9,290 persons (level-one) nested within 3,438 households 

(level-two) nested within 12 provinces (level-three) for the year 2016. The 2016 study population 

consisted of 61% of persons and 71% of households that participated in the 2014 survey.  

 

4.2 Variable 

The set of four response variables with the indicator variables and descriptions 

constructed using principle component factor analysis can be found in Table 1. These items were 

treated as a continuous response variable in the multilevel models, where the original Likert 5-

point scale is from 1 = strongly disagree to 5 = strongly agree.  

The selection of independent variables was based on the personal demographics, along 

with relevant household information. See Table 2 for the list of variables and codes used for the 

analysis. Aggregated (level-two) variables of beliefs, age, education level and contracted 
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working hours are not listed in Table 1, but are constructed using the same codes. Similarly, the 

set of average beliefs of other members variable refers to taking the mean of the household 

beliefs without including the individual’s own beliefs. 

Table 1 

Factor loadings for indicator variables per latent constructs and description 

Response 

variable 

Description Indicator variables Loading 

Eco-powerless  

beliefs 

The marginalizing of ascription of 

responsibility for the environment 

or ‘powerless’ beliefs (3 items) 

refers to undervaluing the 

usefulness of the individual’s 

action (responsibility) to reduce 

the threats because not everyone 

else is being environmentally 

friendly. 

 

It does not make sense to not drive a car in 

order to benefit the environment, because 

other people continue to drive their cars. 

.6983 

 

The environment will benefit if people drive 

cars less frequently. 

.6467 

 

It is pointless to worry about the environment, 

because there is nothing you can do about it 

on your own. 

 

.7515 

 

 

 

Eco-conscious 

beliefs 

The ascription of responsibility for 

the environmental or ‘conscious’ 

beliefs (3 items) contains 

justification and motivation behind 

the measures which can be taken 

to be more environmentally 

friendly. 

 

I only use a car if it is really necessary. .5819 

With the environment in mind, in the past 

year I have consciously tried to drive a car 

less. 

.6669 

My friends believe that you must only use a 

car when it is really necessary. 

 

 

.7254 

 

 

Freedom 

beliefs 

The ‘freedom’ beliefs (4 items) 

describes personal needs and 

satisfaction with having a car. 

 

The car gives me the freedom to go wherever 

I want. 

.7889 

I cannot manage without a car. .6795 

Driving a car offers many advantages 

compared to the use of other transport modes. 

.7082 

 

If I have to go somewhere, I nearly always go 

by car. 

 

.5806 

 

Hedonic 

beliefs 

The ‘hedonic’ beliefs (3 items) are 

the feelings and sensations come 

with travelling and driving car. 

I find travelling by car to be relaxing. .8919 

Travelling by car is pleasurable. .8720 

Driving a car is fun. .7375 

 

Table 2 

Variable name, description, new scales and codes 

Variable name Description New 

scale 

New codes 

Man Gender Nominal 1= man, 0= woman 

 

Age Age categories Interval 12= <12 years old 

17= 12-17 years old 

24= 18-24 years old 
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Variable name Description New 

scale 

New codes 

29= 24-29 years old 

39= 30-39 years old 

49= 40-49 years old 

59= 50-59 years old 

69= 60-69 years old 

79= 70-79 years old 

89= 80 years old and older 

 

Education Highest completed education 

level 

Ordinal 1= no education 

2= primary education 

3= LBO\ VBO\ VMBO 

4= MAVO\ 1st 3 years HAVO-

VWO\ VMBO  

5= MBO 

6= HAVO and VWO senior high school 

year(s)  

     \ university propaedeutic diploma 

7= HBO\ WO (Bachelor's degree) 

8= University Master's or doctoral degree 

 

Employment status Employment status of person 

(most applicable) 

Nominal 1= employed 

2= unemployed/welfare 

3= retired 

4= student 

5= housewife/stay-at-home-dad 

 

Contracted working 

hours 

Number of working hours per 

week according to employment 

contract 

Interval 12= <12 hours per week  

25= 20-25 hours per week  

30= 25-30 hours per week 

35= 30-35 hours per week 

40= 35 hours or more per week 

 

 

Household position Position in the household Nominal 1= main income earner 

2= partner of main income earner  

3= child of main income earner  

4= other family/family-in-law  

5= other non-related persons 

 

Household income Gross income of the household Interval 1= minimum (<12,500)  

2= below the benchmark (12,500-<26,200) 

3= national benchmark (26,200-<38,800) 

5= 1-2x the benchmark (38,800-<65,000) 

6= 2x the benchmark (65,000-<77,500) 

7= more than 2x the benchmark 

(>=77,500) 

 

Household 

composition 

Household composition  

 

Nominal 1= single person household 

2= couple 

3= couple + child(ren) 

4= single parent + child(ren) 

5= others 
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Variable name Description New 

scale 

New codes 

Composition by 

income 

Distinguish the households with 

couples with two income. In 

other words, whether the partner 

of the main income earner is 

also employed. 

Nominal 1= single person household 

2= single parent + child(ren) 

3= couple 

4= couple with dual income 

5= couple + child(ren) 

6= couple + child(ren) with dual income 

7= others 

 

Composition by age Separate the households with 

children by the age of the child, 

eldest in the case where there 

are more than one child in the 

household. 

Nominal 1= single person household  

2= single + child(ren) all <12yrs old  

3= single + child(ren), eldest: 12-17yrs old  

4= single + child(ren), eldest: 18-24yrs old 

5= single + child(ren), eldest: >24yrs old,  

6= couple 

7= couple + child(ren) all <12yrs old 

8= couple + child(ren), eldest: 12-17yrs old 

9= couple + child(ren), eldest: 18-24yrs old 

10= couple + child(ren), eldest: >24yrs old 

11= others 

 

4.3 Method of Analysis 

A good approach to analyze a nested dataset is via multilevel modelling. The advantage 

of using a multilevel approach is that it allows within-group as well as between-group relations 

to be represented in a single analysis. This leads to both the unexplained variation within groups 

and between groups being represented as random variability. The hierarchical linear model 

(HLM) is a random coefficient regression model for data with several nested levels. The 

dependent variable is at the lowest level, and explanatory variables can be defined at any level. 

HLM can model both random intercept as well as random slopes. In this study, only random 

intercept models are used as there are no cross-level interactions on theoretical arguments, and 

no random slope was found after checking each level-one variable.  

The preparation of the data, including creating level-two aggregated variables was 

performed in StataIC 14, while the multilevel analysis was carried out in MLwiN 3.03. In 

MLwiN, the iterative generalized least squares (IGLS) algorithm was selected to yield parameter 

estimates for the maximum likelihood (ML) method.  
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The models were tested in two ways, fixed part and random part. The fixed effect was 

tested by a t-ratio, the ratio of estimate to standard error, against a t distribution known as the 

Wald test. The random part of the model was tested by the deviance test, or likelihood ratio test 

(LR). The deviance is regarded as a measure of lack of fit between model and data, and was used 

to compare the difference between several models fitted to the same dataset. The LR test was 

also applied to parameters of the fixed part of the model. It is worth noting that only significance 

levels less than .001 were considered in this study to avoid trivially small effects that may have 

become significant in such a large dataset. 

A total of ten models were tested, grouped into sets of each of the three proposed 

hypotheses. The first set consists of empty models to determine whether a multilevel approach 

was preferred to a single level linear regression and to measure the level of similarity of different 

beliefs. The second set included various household variables for estimation while controlling for 

the demographics. While the third set investigated how well the 2016 beliefs could be predicted 

by the 2014 beliefs.  

 

4.4 Descriptive statistics and scale reliability  

Four dependent variables associated with travelling by car were constructed for each 

individual to investigate the process of socialization inside a household. The ‘eco-powerless’ 

beliefs refer to marginalized usefulness of the individual’s action to reduce the environmental 

threats and were measured using 3 items. Meanwhile, ‘eco-conscious’ beliefs refer to motivation 

behind the action which one can take to be more environmentally friendly were also measured 

using 3 items. Next, ‘freedom’ beliefs describe the personal needs and satisfaction with having a 

car and were measured by 4 items. Lastly ‘hedonic’ beliefs referred to the feelings and sensations 
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that come with travelling and driving a car were measured by 3 items. The items selected were 

based on two sets of questions related to travelling by car. A principle component factor analysis 

was performed, and the items chosen had a factor loading range from .58 to .89 (see Table 1). 

The original scale of the items was from 1 to 5, strongly disagree to strongly agree, with 

3 being neutral. The overall score for the environmental beliefs were near the neutral spectrum at 

2.47 (SD = .83) and 2.89 (SD = .80) for eco-powerless and eco-conscious beliefs. Note that 

approximately 80% of the sample scored below 3 for eco-powerless, and approximately 65% 

rated a scored below 3 for eco-conscious beliefs. Whereas both the freedom and hedonic beliefs 

were slightly more positive at 3.71 (SD = .82) and 3.84 (SD =.80) respectively.  

The newly developed scale showed an acceptable internal consistency for each of the 

beliefs, except for eco-conscious beliefs (𝛼 = .58). This was not too surprising when considering 

there are only 3 items in the scale but, the inter-item correlation was checked, and it was between 

the optimal range of .2 to .4 as recommended by Briggs and Cheek (Piedmont & Hyland, 1993). 

Therefore, this method was still considered a reliable instrument. Table 3 gives an overview of 

the descriptives and reliability coefficients (Cronbach alpha’s) that were used in the multilevel 

model and the values of the correlations between these scales.  

Table 3 

Descriptive statistics, reliability coefficients and correlates matrix - 2016 

 𝑁 𝛼 𝑀 𝑆𝐷 1 2 3 4 5 6 7 8 9 

1. Gender 9,290 - - - 1         

2. Age 9,290 - 40.76 21.01 .01 1        
3. Education 8,030 - 5.15 1.82 -.01 .17*** 1       

4. Working hours 5,059 - 30.54 10.81 .33*** -.04* .22*** 1      

5. Eco-powerless 6,571 .69 2.47 .83 .07*** -.03* -.25*** .04*** 1     
6. Eco-conscious 6,571 .58+ 2.89 .80 -.06*** .19*** -.02 -.14*** -.24*** 1    

7. Freedom 6,571 .71 3.71 .82 .09*** .15*** .06*** .18*** .21*** -.26*** 1   

8. Hedonic 6,783 .81 3.84 .80 .11*** -.07*** -.05*** .07*** .15*** -.19*** .44*** 1  
9. Household income 7,493 - 4.30 1.73 .09*** -.05*** .18*** .15*** -.06*** -.10*** .11*** .04** 1 
+Inter-item correlation: .26 to .41; *p < .05 **p < .01 ***p < .001 
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5 Explorative results 

5.1 Types of beliefs – empty model (Model 1, 2 and 3)  

The response variables for hypothesis 1 are the scores of the four beliefs: eco-powerless, 

eco-conscious, freedom, and hedonic, from the 2016 questionnaire. A univariate analysis was 

performed on each of the variables at three levels, then the entire process was repeated for the 

2014 dataset. For details of results see Appendix A.  

For the first part of the analysis no explanatory variables were included, hence the term 

‘empty’ model. This was to illustrate the basic partition of the variability in the data between the 

three levels: province, household, and person. Consequently, the intercept of these empty models 

refers to the mean and standard deviation of the expected value of the beliefs. Table 4 contains 

the results of the analysis of the empty three-level model. It is worth nothing that the results in 

Table 4 are not identical to the raw mean and standard deviation as per Table 3, as the weighting 

of the classes was not taken into account.  

In Model 1 as shown in Table 4, the eco-powerless beliefs estimates provide a mean of 

2.46 and a standard deviation of .83 (√. 084 + .255 + .349) from a sample 6,200 persons. 

Assuming a normal distribution with a mean of 2.46 and a variance of .255 at the household 

level, the 95% coverage bounds reveal that in the 2.5% of households that scored the highest in 

eco-powerless beliefs, the members have an average score of 3.45 (2.46 + 1.96√. 255) out of 5 

on the belief scale. For the 2.5% of households that scored the lowest in eco-powerless beliefs, 

the members have an average score of 1.47 (2.46 − 1.96√. 255). In comparison to the eco-

conscious beliefs, the 2.5% of households that scored the highest have an average score of 3.85 

(2.90 + 1.96√. 236) and of the 2.5% of households that scored the lowest have an average score 

of 1.94 (2.90 − 1.96√. 236).  



ENVIRONMENTAL BELIEFS IN TRAVEL SOCIALIZATION 24 

Table 4 

Model 1: Three-level parameter estimates for univariate empty models - 2016 

 Eco-powerless  Eco-conscious  Freedom  Hedonic 

Fixed effect Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E. 

Intercept 2.455 .013***  2.896 .012***  3.703 .012***  3.824 .012*** 

            

Random effect Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E. 

Province level 

variance .084 .027 

 

.026 .024 

 

.035 .024 

 

.012 .022 

Household level 

variance .255 .029 

 

.236 .027 

 

.181 .027 

 

.194 .025 

Person level 

variance .349 .009 

 

.384 .010 

 

.461 .012 

 

.438 .011 

             

Deviance 14370.825  14298.159  14810.851  14957.605 

𝜒2 842.384  841.952  835.160  826.043 

df 1   1   1   1 

p 

< .001  

< 

.001 

 

 < .001 

 

< .001 
***p < .001 

The variance partition coefficients (VPCs) in Table 5 provide the proportion of the 

variance that is attributed to each level of the model hierarchy. For eco-powerless beliefs, the 

province level VPC is calculated by dividing the between-province variance by the total variance 

of the eco-powerless beliefs (. 84/(.84 + .255 + .349) = . 122) and the same calculations apply 

for household and person level. The results are shown in Table 5 and it indicates that 12.2% of 

the variance in eco-powerless beliefs lies between-province, 37.1% lies within-province-

between-households, and 50.7% within-household between-persons. In comparison to hedonic 

beliefs, where 1.9% lies between-province, 30.1% lies within-province between-households, and 

68% within-household between-persons. It can be concluded that most of the variation in 

individual’s belief is seen within-household. Nonetheless, it is evident that there is less variation 

in both environmental beliefs within-household compared to the freedom or hedonic beliefs. In 
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contrast there is less variation in freedom beliefs than environmental beliefs for between-

households within-province.  

Table 5 

Variance partition coefficients (VPCs) of three-level univariate empty models - 2016 

 Eco-powerless Eco-conscious Freedom Hedonic 

Province VPCs .122 .040 .052 .019 

Household VPCs .371 .365 .267 .301 

Person VPCs .507 .594 .681 .680 

 

In a three-level model, there are several kinds of intraclass correlation coefficients (ICCs) 

as demonstrated in Table 6. The level-one ICCs can describe the likeness of persons in the same 

province, as well as the likeness of persons in the same household. For Model 1 eco-powerless 

beliefs, the former ICC is the same as the province VPCs (.126). Whilst, the latter ICC is 

calculated as the correlation between two individuals within the same household, thus the same 

province is (.84 + .255)/(.84 + .255 + .349) = .493 . Therefore, the eco-powerless beliefs of 

individuals within the same province are slightly correlated, while the beliefs on individuals 

within the same household have a much higher correlation. Similarly, the estimate of the level-

two ICC expresses the likeness of households in the same province is . 84/(.84 + .255) = .25. 

In other words, the eco-powerless beliefs of households within the same province is slightly 

more correlated than two individuals within the same province. Similar results can be seen across 

all four beliefs. A Fisher r-to-z transformation (Lowry, n.d.) was applied to calculate a value of z 

that can be applied to assess the significance of difference between the two ICCs in the two 

beliefs samples. For the intra-household level ICCs, both the environmental beliefs are 

significantly different from the freedom and hedonic beliefs, where freedom and hedonic is not 

different to each other. However, for the level-two intra-province level ICCs, only eco-powerless 

beliefs are significantly different to the others (see Table 7).  
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Table 6 

Intra-class correlation coefficients (ICCs) of three-level univariate empty models - 2016 

 Eco-powerless Eco-conscious Freedom Hedonic 

Level-two ICCs     

Intra-province correlation .248 .099 .162 .058 

     

Level-one ICCs     

Intra-province correlation  .122 .040 .052 .019 

Intra-household correlation .493 .406 .319 .320 

 

Table 7 

Test of significance between intra-class correlation coefficients (ICCs) - 2016 

 1 2 3 4 

Level-two intra-province ICCs     

1. Eco-powerless -    

2. Eco-conscious 6.35*** -   

3. Freedom 3.71*** 2.64** -  

4. Hedonic 8.06*** 1.70 4.35*** - 

     

Level-one intra-household ICCs     

1. Eco-powerless -    

2. Eco-conscious 6.08*** -   

3. Freedom 11.63*** 5.55*** -  

4. Hedonic 9.35*** 5.54*** .05 - 
**p < .01 ***p < .001 

The overall fit of the models supported the use of multilevel modelling for the four 

beliefs by performing the likelihood ratio (LR) test statistic. The three-level model in Model 1 for 

eco-powerless beliefs is preferred to the two-level model, Model 2 (𝜒2 = 842.384, 𝑑𝑓 = 1,

𝑝 < .001, Table 8), and the two-level model is preferred over to the single-level model, Model 3 

(𝜒2 = 908.060, 𝑑𝑓 = 1, 𝑝 < .001, Table 9) where the p-value is effectively zero and so the 

three-level model offers a significantly better fit to the data than the single-level model. Put 

differently, the 6,200 members do not act as 6,200 independent observations; rather, members are 

clustered by households and province. To illustrate the magnitudes of the household effect, the 
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caterpillar plot in Figure 1 shows the households that are significantly lower or higher than 

average, where their mean and 95% confidence intervals do not cross 0. 

 

Figure 1. A rank order plot of the household level residuals with +/- 1.96 SD. 

From the VPCs and ICCs results of Model 1 (the preferred three-level model), it can be 

concluded that at the .1% significance level, there is sufficient evidence to support the claim that 

the eco-powerless beliefs and eco-conscious beliefs are more similar between individuals within 

a household compared to freedom and hedonic beliefs (relating to Hypothesis 1).  

Table 8 

Model 2: Two-level parameter estimates for univariate empty models - 2016 

 Eco-powerless  Eco-conscious  Freedom  Hedonic 

Fixed effect Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E. 

Intercept 2.454 .012***  2.895 .012***  3.708 .012***  3.828 .011*** 

            

Random effect Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E. 

Household level 

variance .338 .014 

 

.255 .013 

 

.207 .013 

 

.200 .012 

Person level 

variance .347 .009 

 

.387 .010 

 

.461 .012 

 

.437 .011 

             

Deviance 15213.209  15140.111  15646.011  15783.648 

𝜒2 908.060  559.872  313.020  353.028 

df 1   1   1   1 

p 

< .001  

< 

.001 

 

 < .001 

 

< .001 
***p < .001 
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Table 9 

Model 3: Single-level parameter estimates for univariate empty models - 2016 

 Eco-powerless  Eco-conscious  Freedom  Hedonic 

Fixed effect Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E. 

Intercept 2.471 .010***  2.889 .010***  3.706 .010***  3.841 .010*** 

            

Random effect Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E. 

Person level 

variance .681 .012 

 

.639 .011 

 

.664 .012 

 

.632 .011 

             

Deviance 16121.269  15699.983  15959.031  16136.676 
***p < .001 

 

5.2 Time availability – random intercept model (Model 4, 5, 6 and 7).  

In the second stage of analysis, explanatory variables were included in the fixed part of 

Model 1 to look for association with environmental beliefs. In addition, to allow the difference 

between within-group and between-group to be expressed, a within group deviation (original 

score – group mean) and the group mean itself were both present in the regression.  

In Model 4 level-1 variables gender, education, and age were added. Followed by level-2 

variables household income (centered) and the group mean (household averages) of a level-1 

variable education and age were included (see Table 10). This set of explanatory variables 

formed the baseline model to investigate hypothesis 2. 

For eco-powerless beliefs, gender, education within-group, education between-group, and 

age between-group were found to be significant. First, a woman’s eco-powerless beliefs were 

significantly different to their male counterpart. A negative coefficient means female has, on 

average, lower eco-powerless beliefs. Second, an individual with a given education level has, on 

average, lower eco-powerless beliefs, if he/she is in a household with above average education 

level. In addition, these low eco-powerless beliefs would be even lower, if his/her own education 
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level is higher than others within the household. Third, the individual’s age within a household 

did not make a significant contribution on the beliefs. However the household with a given 

average age has, on average, lower eco-powerless beliefs if they are older than the average 

household age. Lastly, household income did not have an effect on eco-powerless beliefs. Upon 

inspecting the effect size, household education had the largest effect and the individual’s 

education deviation to the household was almost half of that followed by being female which had 

a slightly larger effect than household age.  

Table 10 

Model 4: Estimates for random intercept models with effect for demographic variables - 2016 

 Eco-powerless  Eco-conscious  

Fixed effect Coef. S.E.  Coef. S.E.  

Intercept 3.532 .068***  2.305 .066***  

Woman -.092 .018***  .092 .018***  

Education (within group deviation) -.062 .008***  .010 .009  

Age (within group deviation) -.002 .001*  .004 .001***  

Education (group mean) -.170 .009***  .009 .009  

Age (group mean) -.003 .001***  .010 .001***  

Household Income .006 .008  -.042 .007***  

       

Random effect Par. S.E.  Par. S.E.  

Province level variance .028 .028  .032 .027  

Household level variance .260 .031  .211 .029  

Person level variance .343 .010  .371 .011  

       

Deviance 11773.551  11788.146  
*p < .05 **p < .01 ***p < .001 

For eco-conscious beliefs, gender, age within-group, age between-group, and household 

income were found to be significant. In contrast to eco-powerless beliefs female has, on average, 

higher eco-conscious beliefs. Next, an individual at a given age has, on average, higher eco-

conscious belief if he/she is in a household that is older than the average. In addition, these 

higher eco-conscious beliefs would be even higher, if he/she is older than others within the 

household. Conversely, an above average income household has, on average, lower eco-
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conscious beliefs. Household age has the largest effect, though being female is on the same 

magnitude as the household income.  

Model 5 extended Model 4 by adding three explanatory variables (see Table 11). 

Household composition by income (with reference group being ‘single persons household’) and 

contracted working hours for within-group and between-group. In this model, the effect of some 

demographics has changed. Gender is no longer significant for either belief and the effect of age 

(between-group) is no longer significant for eco-powerless beliefs, while education (between-

group) has become significant for eco-conscious beliefs.  

After controlling for the demographics, an individual in a non-typical household 

composition has, on average, higher eco-powerless beliefs and if he/she is in a household that 

works longer than the average contracted working hours then he/she has, on average, higher eco-

powerless beliefs. Upon inspecting the effect size, it is same as baseline with household 

education having the largest effect and the individual’s education deviation being almost half of 

that followed by household contract hours, then household composition. At the .1% significance 

level, there is insufficient evidence to conclude time availability in households has any impact on 

eco-powerless beliefs with respect to household composition and income (relating to Hypothesis 

2.1). The significant finding for non-typical households in this study is inconclusive as the broad 

range of people beyond the immediate family residing in those households, including 

grandparents to distant relatives and strangers.  

Meanwhile, an individual in a couple with child(ren) household on a single income has, 

on average, higher eco-conscious beliefs. However, the individual with a given contracted 

working hours has, on average, lower eco-conscious beliefs, if he/she is in a household that 

works longer than the average. In addition, this lowered eco-conscious beliefs would be even 
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lower, if he/she works longer hours than others within the household.  As before, household age 

has the largest effect size, then the individual’s age. Others have similar effect size, at half of 

individual’s age. At the .1% significance level, there is sufficient evidence to support the claim 

that a single income household with both parents has stronger eco-conscious beliefs than single 

income household with one parent (relating to Hypothesis 2.1).  

Table 11 

Model 5: Estimates for random intercept models with effect for income characteristics - 2016 

 Eco-powerless  Eco-conscious  

Fixed effect Coef. S.E.  Coef. S.E.  

Intercept 3.123 .143***  2.153 .143***  

Woman -.076 .024**  .063 .025*  

Education (within group deviation) -.070 .010***  .021 .011  

Age (within group deviation) -.003 .001**  .006 .001***  

Education (group mean) -.169 .012***  .052 .012***  

Age (group mean) -.002 .001  .011 .001***  

Household Income -.011 .011  -.058 .011***  

Household composition by income (ref. Single)       

Single parent + child(ren) .071 .068  .071 .069  

Couple .089 .058  .097 .058  

Couple with dual income -.057 .056  .132 .056*  

Couple + child(ren) .026 .060  .247 .060***  

Couple + child(ren) with dual income .093 .056  .130 .056*  

Others .387 .112***  .008 .112  

Contracted working hours (within group 

deviation) .000 .002 

 

-.006 .002*** 

 

Contracted working hours (group mean) .010 .002***  -.008 .002***  

       

Random effect Par. S.E.  Par. S.E.  

Province level variance .052 .035  .008 .034  

Household level variance .208 .037  .244 .038  

Person level variance .361 .013  .377 .013  

       

Deviance 8996.088  9075.800  

𝜒2 2777.463  2712.346  

df 8   8   

p < .001  < .001  
*p < .05 **p < .01 ***p < .001 
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Model 6 extended Model 4 by adding the two explanatory variables (see Table 12) of 

household position (with the reference group being ‘main income earner’), and employment 

status (with the reference group being ‘employed’). As seen in Model 5, the effect of some 

demographics also changed for this model. Gender no longer had an effect on eco-conscious 

beliefs, but still had effect on eco-powerless beliefs. The effect of age (between-group) was also 

not significant for eco-powerless beliefs as in Model 5. 

Table 12 

Model 6: Estimates for models with effect for household positions and employment - 2016 

 Eco-powerless  Eco-conscious  

Fixed effect Coef. S.E.  Coef. S.E.  

Intercept 3.565 .092***  2.072 .090***  

Woman -.113 .022***  .069 .022**  

Education (within group deviation) -.064 .009***  .024 .009**  

Age (within group deviation) -.003 .002  .009 .002***  

Education (group mean) -.168 .010***  .029 .010**  

Age (group mean) -.003 .001**  .011 .001***  

Household Income .000 .008  -.045 .008***  

Household position (ref. Income earner)       

Partner of main income earner .052 .025*  .050 .026  

Child of main income earner .102 .061  .094 .061  

Other family/ family-in-law .177 .133  .130 .136  

Other non-related persons -.055 .152  .284 .154  

Employment status (ref. Employed)       

Unemployed/welfare .001 .041  .101 .042*  

Retired .029 .047  .080 .047  

Student -.178 .043***  .234 .044***  

Housewife/ stay-at-home-dad -.023 .045  .078 .046  

       

Random effect Par. S.E.  Par. S.E.  

Province level variance .020 .028  .036 .027  

Household level variance .262 .031  .203 .029  

Person level variance .345 .010  .370 .011  

       

Deviance 11623.282  11611.405  

𝜒2 150.269  176.741  

df 8   8   

p < .001  < .001  
*p < .05 **p < .01 ***p < .001 
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After controlling for the demographics, none of the household positions had an effect on 

either of the environmental beliefs, however, being a student had significant effect on both of the 

environmental beliefs. An individual with a given employment status had, on average, lower eco-

powerless beliefs and higher eco-conscious beliefs if he/she was a student. The household 

education effect size is still most dominate, followed by individuals’ education, then being a 

student for eco-powerless beliefs. At the .1% significance level, there is insufficient evidence to 

conclude that the time availability difference between the child and the main income earner has 

an effect on eco-powerless beliefs (relating to Hypothesis 2.2). 

On the other hand, household age remains having the largest effect, followed by being a 

student, then income and age which is only slightly less than being a student for eco-conscious 

beliefs. At the .1% significance level, there is insufficient evidence to support the claim that the 

time availability of the child will develop stronger eco-conscious beliefs than the main income 

earner (relating to Hypothesis 2.2). 

Model 7 extended Model 4 by adding one explanatory variable (see Table 13) of 

household composition by age (with the reference group being ‘single persons household’). The 

effects of demographics are quite similar to those in Model 5. Gender was still significant in this 

model, and household education was also significant for eco-conscious beliefs. 

After controlling for the demographics, none of the household composition by age had an 

effect on eco-powerless beliefs. At the .1% significance level, there is insufficient evidence to 

conclude that the time availability difference between young adults and teenagers had an effect 

on eco-powerless beliefs (relating to Hypothesis 2.3). 

In contrast, for eco-conscious beliefs, couples without children and couples with children 

older than 12 years old are significant different to other household compositions. Household age 
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still has the largest effect and being female is on the same magnitude as the average household 

income for eco-conscious beliefs. At the .1% significance level, there is insufficient evidence to 

support the claim that the young adults would have stronger eco-conscious beliefs than the 

teenagers due to their time availability difference (relating to Hypothesis 2.3). Detail results of 

effect size comparisons for Models 4,5,6 and 7 can be found in Table 14. 

Table 13 

Model 7: Estimates for models with effect for household compositions and age of children - 2016 

 Eco-powerless  Eco-conscious  

Fixed effect Coef. S.E.  Coef. S.E.  

Intercept 3.581 .107***  1.935 .104***  

Woman -.092 .018***  .095 .018***  

Education (within group deviation) -.056 .008***  .009 .009  

Age (within group deviation) -.002 .001**  .004 .001***  

Education (group mean) -.182 .011***  .040 .011***  

Age (group mean) -.002 .001*  .012 .001***  

Household Income .008 .009  -.069 .009***  

Household composition by age of children (ref. 

Single)   

 

  

 

Single + child(ren) all <12yrs old .165 .118  .167 .116  

Single + child(ren), eldest child: 12-17yrs old -.290 .129*  .230 .126  

Single + child(ren), eldest child: 18-24yrs old .005 .079  .025 .076  

Single + child(ren), eldest child: >24yrs old .049 .134  .215 .130  

Couple -.032 .041  .131 .040***  

Couple + child(ren) all <12yrs old  .092 .056  .131 .055*  

Couple + child(ren), eldest child: 12-17yrs old -.152 .077*  .277 .075***  

Couple + child(ren), eldest child: 18-24yrs old -.036 .054  .259 .052***  

Couple + child(ren), eldest child: >24yrs old .130 .076  .278 .073***  

Others .271 .105**  .104 .101  

       

Random effect Par. S.E.  Par. S.E.  

Province level variance .017 .028  .026 .026  

Household level variance .265 .031  .212 .029  

Person level variance .344 .010  .371 .011  

       

Deviance 11740.515  11754.098  

𝜒2 33.036  34.048  

df 10   10   

p 

< .001  

< 

.001 

 

*p < .05 **p < .01 ***p < .001



Table 14 

Effect size for variables with significant level at p < .001 - 2016 

 Model 4  Model 5  Model 6  Model 7 

 ePow eCon  ePow eCon  ePow eCon  ePow eCon 

Woman .099 .099     .100   .099 .102 

Education (within group deviation) .149   .146      .135  

Age (within group deviation)  .077   .126   .087   .077 

Education (group mean) .253   .219 .069  .228   .224 .050 

Age (group mean) .042 .137   .173   .152   .164 

Household Income  .083   .084   .078   .106 

            

Household composition by income (ref. Single)            

Couple + child(ren)      .065       

Others    .055        

            

Contracted working hours (within group deviation)     .063       

Contracted working hours (group mean)    .079 .064       

            

Employment status (ref. Employed)            

Student       .081 .103    

            

Household composition by age of children (ref. Single)            

Couple           .045 

Couple + child(ren), eldest child: 12-17yrs old           .051 

Couple + child(ren), eldest child: 18-24yrs old           .069 

Couple + child(ren), eldest child: >24yrs old           .053 

ePow = eco-powerless, eCon = eco-conscious 

 



5.3 Predicting beliefs – random intercept model (Model 8, 9, and 10). 

In the final stage of analysis, beliefs variables from 2014 were used to predict beliefs in 

2016. In Model 8, the individual’s beliefs in 2014 were used to benchmark how well they could 

predict 2016 beliefs. Then, Model 9 additionally included household beliefs to test if they would 

have any contribution to explaining the individual’s beliefs. Lastly, Model 10 examined whether 

the average beliefs of other members, or household beliefs excluding the individual, could be a 

reasonable predictor to the individual’s beliefs. See results of the three models in Table 15. 

In Model 8 the environmental beliefs of individuals from 2014 beliefs were highly 

significant when used to predict 2016 environmental beliefs and the coefficients were twice as 

large as the predictors in hypothesis 2. For example, the coefficient on 2014 eco-powerless 

beliefs was .604 and so an individual who rated one point higher in 2014 was predicted to 

rate .604 points higher for 2016. This effect was highly significant with a z-ratio of 48.893 

(=.604/.012). In essence, the 2014 eco-powerless beliefs predicted 60% of 2016 eco-powerless 

beliefs. Compared with the empty model in Model 1, Model 8’s 2014 beliefs showed a reduction 

in LR test statistics (eco-powerless: 𝜒2 = 6753.950, 𝑑𝑓 = 1, 𝑝 < .001; eco-conscious: 𝜒2 =

6401.321, 𝑑𝑓 = 1, 𝑝 < .001) and a reduction across all three variance parameters. The 

province-level variance changed from .084 in Model 1 to .043 in Model 8, a changed of 49%. 

The household-level variance drops from .255 to .044, a drop of 83%. The person-level variance 

drops from .349 to .316, a drop of 9% for eco-powerless beliefs.  

To a similar extent, the coefficient on 2014 eco-conscious beliefs is .519, thus the 2014 

beliefs predicted 52% of 2016 eco-conscious beliefs. The province-level variance changed 

from .026 in Model 1 to .005 in Model 8, a drop of 81%. The household-level variance drops 

from .236 to .091, a drop of 61%. The person-level variance changed from .384 to .337, a drop of 
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12%. For both eco-powerless and eco-conscious beliefs, the large decline in variance from the 

empty model suggested that the variation at each level has been explained by the 2014 beliefs.  

Model 9 differed from Model 8 by separating the 2014 beliefs into a within-group effect 

and a between-group effect. Both environmental beliefs had the same result, where both within- 

and between-group effect are significant, and the between-group effect was almost twice as large 

as the within-group. There was no reduction in variance parameters on any levels, however, the 

LR test confirmed Model 9 is preferred over Model 8 (eco-powerless: 𝜒2 = 204.452, 𝑑𝑓 = 1,

𝑝 < .001; eco-conscious: 𝜒2 = 121.187, 𝑑𝑓 = 1, 𝑝 < .001).  

Model 10 also used household averages, similar to Model 9 except without the 

individual’s beliefs. Hence, the coefficient was slightly lower than the between-group in Model 

9, though still significant for both environmental beliefs. Compared with the empty model in 

Model 1, the household beliefs without the individual showed a reduction in LR test statistics 

(eco-powerless: 𝜒2 = 7606.826, 𝑑𝑓 = 1, 𝑝 < .001; eco-conscious: 𝜒2 = 7441.192, 𝑑𝑓 = 1,

𝑝 < .001). However, there was only a reduction in two of three variance parameters for the 

environmental beliefs, while level-one variances are higher in this model. Compared with Model 

8, the difference of province-level variance was less for eco-powerless beliefs in this model, but 

much larger at the household-level (a drop of 96%). Meanwhile, the results of the eco-conscious 

beliefs were reversed, where the province-level variance was 0 in this model, and the household-

level was about 66%. Both level-one variances for the environmental beliefs increased about 14-

18%. At the .1% significance level, there was sufficient evidence to support the claim that the 

average household beliefs excluding the individual is a reasonable explanatory variable for 

predicting both an individual’s eco-powerless and eco-conscious beliefs (relating to Hypothesis 

3).  



Table 15 

Model 8-10: Estimates for random intercept models with effect for self and household beliefs comparison - 2016 

 Model 8  Model 9  Model 10 

 Eco-powerless  Eco-conscious  Eco-powerless  Eco-conscious  Eco-powerless  Eco-conscious 

Fixed effect Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E. 

Intercept .986 .032***  1.405 .041***  .707 .037***  1.084 .050***  1.348 .046***  1.835 .057*** 

2014 Own beliefs                  

Eco-powerless .604 .012***                

Eco-conscious    .519 .013***             

2014 Own beliefs  

(within group deviation)   

 

  

 

  

 

  

 

  

 

  

Eco-powerless       .339 .022***          

Eco-conscious          .326 .022***       

2014 Household beliefs  

(self beliefs group mean)   

 

  

 

  

 

  

 

  

 

  

Eco-powerless       .718 .015***          

Eco-conscious          .627 .016***       

2014 Household beliefs  

excluding the individual   

 

  

 

  

 

  

 

  

 

  

Eco-powerless             .463 .018***    

Eco-conscious                .377 .019*** 

                  

Random effect Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E. 

Province level variance .043 .018  .005 .019  .042 .018  .003 .019  .072 .027  .000 .000 

Household level variance .044 .019  .091 .022  .050 .019  .092 .021  .009 .028  .080 .013 

Person level variance .316 .010  .337 .011  .293 .010  .324 .011  .437 .015  .452 .015 

                  
Deviance 7916.875  7896.838  7412.423  7775.651  6763.999  6856.967 

𝜒2 6753.950  6401.321  204.452  121.187  7606.826  7441.192 

df 1   1   1   1   1   1  

p < .001  < .001  < .001  < .001  < .001  < .001 
*p < .05 **p < .01 ***p < .001 

 



Finally, the measure of squared multiple correlation coefficient, 𝑅2, suggested by 

Snijders and Bosker (2012, pp. 111-113) for hierarchical linear model was be defined at each 

variance component. This approach distinguishes the proportion of variance accounted for in the 

person-level by level-one predictors and from the variance accounted for in the group-mean level 

outcome by the level-two predictors. 𝑅1
2 at the person-level is defined as the proportional 

reduction of error for predicting an individual outcome, 𝑅1
2 = 1 − ((�̂�2 + �̂�0

2 + �̂�0
2)𝑓𝑢𝑙𝑙/(�̂�2 +

�̂�0
2 + �̂�0

2)𝑛𝑢𝑙𝑙). 𝑅2
2 at the household-level is defined as the proportional reduction of error for 

predicting a group mean, 𝑅2
2 = 1 − (((�̂�2/�̃�) + �̂�0

2 + �̂�0
2)𝑓𝑢𝑙𝑙/((�̂�2/�̃�) + �̂�0

2 + �̂�0
2)𝑛𝑢𝑙𝑙). Where 

the full refers to the model tested, and the null refers to the empty model, in this case Model 1. 

�̂�2 is the level-one variance, �̂�0
2 is the level-two variance, �̂�0

2 is the level-three variance, and �̃� is 

the harmonic mean of household sample sizes (Newscom, 2019).  

The results in Table 16 indicate the proportion of explained variance for both the person-

level (𝑅1
2) and household-level (𝑅2

2) for the models that were used. The range of low R-square 

values presented was somewhat expected for social sciences exploratory research. Since Model 8 

to Model 10 were aimed at prediction, using the dependent variable itself as the independent 

variable from the past, it is not surprising that the R-square value is much higher than Model 4 to 

Model 7. Compared to Model 8, the proportion of variance in Model 9 rises with 2.6% at person-

level and 1.4% at household-level for eco-powerless beliefs. Similarly, the proportion of variance 

in Model 9 increases with 2.1% at person-level and 1.7% at household-level for eco-conscious 

beliefs. In contrary, compared with Model 8, the proportion of variance in Model 10 dropped by 

16.7% at person-level and 11.2% at household-level for eco-powerless beliefs. Similarly, the 

proportion of variance in Model 10 decreased by 15.4% at person-level and 9.9% at household-

level for eco-conscious beliefs. Nevertheless, the household beliefs excluding the individual 
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accounted for 24.7% of the variance at person-level and 39.9% at the household-level for eco-

powerless beliefs and accounted for 17.6% of the variance at the person-level and 30.9% at the 

household-level for eco-conscious beliefs. 

Table 16 

Proportion of variance explained at the individual and household level - 2016 

 𝑅1
2  

proportional of variance explained  

at person-level 

 𝑅2
2  

proportion of variance explained  

at household-level 

 Eco-powerless Eco-conscious  Eco-powerless Eco-conscious 

Model 4 – demographic variables 0.083 0.050  0.103 0.055 

Model 5 – composition & income  0.097 0.026  0.137 0.029 

Model 6 – position & employment  0.089 0.057  0.112 0.065 

Model 7 – composition & age 0.090 0.057  0.113 0.066 

Model 8 – self beliefs 0.414 0.330  0.511 0.408 

Model 9 – household beliefs  0.440 0.351  0.525 0.425 

Model 10 – beliefs excl the individual 0.247 0.176  0.399 0.309 

 

6 Discussion 

Three hypotheses were tested in this study to better understand how social influence 

inside a household affects its member’s beliefs. Household-level and person-level characteristics 

were examined to determine if they may promote or restrict social interactions that in turn affect 

the individual’s beliefs on environmental issues. It is valuable to understand how beliefs are 

formed and possibly encouraged or restricted as they potentially have profound long-term effects 

on behavior. A multilevel analysis was performed on two travel surveys in 2014 and 2016 of a 

Dutch population sample and below are discussed the main findings along with some identified 

limitations and areas of future research of this study. 

6.1 Environmental beliefs in travel socialization  

By employing a multilevel model of province-, household- and person-level factors, the 

results of this study found the socialization of travelling by car beliefs is considerably salient in 

the household. Particularly, the environmental beliefs were found to be more shared in a 



ENVIRONMENTAL BELIEFS IN TRAVEL SOCIALIZATION 41 

household than freedom and hedonic beliefs, which supported the claim in hypothesis one. This 

result provides valuable indications that the context of household conversations regarding car use 

is more likely to be on environmental concerns (i.e. moral domain) than on the personal benefits 

from driving (Knafo & Galansky, 2008). This is an important finding as the context associated 

with driving is often attributed to freedom beliefs (KiM Netherlands Institude for Transportation 

Policy Analysis, 2014; Steg, 2005, 2014) not environmental beliefs, and also that previous travel 

socialization studies have largely focused on children imitating parent driving behavior 

(Baslington, 2008; Döring et al., 2014, 2017; Haustein et al., 2009).  

The consequence of neglecting environmental beliefs in travel socialization studies may 

lead to overvaluing the importance of freedom in the choice to drive and undervaluing the 

importance of having alternative environmentally friendly transport modes available. A possible 

argument against this finding is that freedom beliefs may be equally socialized, yet the 

expression or appreciation of freedom may be limited to one person in the household who has 

unrestricted access to the vehicle. Future research could clarify this position by including 

additional behavior controlling factors on car use (e.g. car availability, license). Furthermore, the 

eco-conscious beliefs may have included situational factors (e.g. life events, financial 

commitments) that are not necessarily purely for environmental reasons. Further investigation on 

the role of situation factors may shed more light on the strength of the environmental beliefs 

(Scott et al., 2015; Steg, Bolderdijk, Keizer, & Perlaviciute, 2014). 

Future research could also consider including environmental and freedom beliefs 

regarding other transport modes to reveal which types of beliefs are more prevalent. For instance, 

a person with strong freedom beliefs for car travel, weak freedom beliefs for train travel, and low 

eco-conscious beliefs is likely to genuinely like driving or dislike public transport. Whereas a 
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person with strong freedom beliefs for car and train, with high eco-conscious beliefs may reveal 

car travel is a means to an end. The linking between beliefs with specific type of activity (e.g 

work, leisure) may further clarify the strength behind eco-conscious beliefs. A group of 

researchers recently found a ‘compensatory green beliefs’ effect, where people would engage in 

an unstainable behavior (e.g. flying abroad on holiday) but feel it can be compensated by a 

different sustainable practice (e.g. using public transport) across different types of environmental 

practices (Byrka & Kaminska, 2015; Hope, Jones, Webb, Watson, & Kaklamanou, 2018; 

Kaklamanou, Jones, Webb, & Walker, 2015).  

6.2 Socialization of eco-powerless environmental beliefs 

In this exploratory study, there was no theoretical background on how social influence 

affects beliefs regarding marginalizing responsibility for the environment. Upon analyzing the 

data set, it is surprising that these eco-powerless beliefs appear more socialized than the eco-

conscious beliefs within household and within province. In other words, there is a wider 

consensus on either of the acceptance or rejection of the eco-powerless beliefs among the 

households and its neighbors within the same province than the eco-conscious beliefs. The 

results indicate 80% of the sample population scored between “disagreed” to “strongly 

disagreed” illustrates that the rejection of eco-powerless beliefs is quite common in Dutch 

culture, although at the other end of the spectrum, one cannot deny the possibility that the 

acceptance of eco-powerless beliefs could also be readily transmitted. In the latter case, it calls 

for further investigation on what factors are common between household and province which 

might be related to environmental policies or public debate that are directly affecting their 

residential location or their immediate surrounding spatial use (e.g. infrastructure, housing, 

agriculture). The understanding of these factors can help policy makers better target interventions 
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addressing the eco-powerless beliefs, especially if these are readily transmitted and have 

undesirable consequences to society at large. If the eco-powerless beliefs are merely a reflection 

of the political climate at the time, then future research could try to control for this by combining 

with local policies and voting data that may reveal possible localized debate on the 

environmental beliefs.  

Education has been known to have strong influence on environmental behavior (Gifford 

& Nilsson, 2014) and is implicitly linked with awareness of adverse consequences beliefs. 

However, whether the teaching of proenvironmental practices actually increase the ascription of 

responsibility beliefs is not well understood. In this study, education was found to only be 

important for eco-powerless beliefs, and not for eco-conscious beliefs. Put differently, having 

higher education on average reduces eco-powerless beliefs, but had no significant increase or 

decrease on eco-conscious beliefs. A possible explanation is that the eco-conscious beliefs are 

clear and straightforward, hence education does not play a role. While on the contrary, the eco-

powerless beliefs pose two extreme views. On one end, the rejection of eco-powerless beliefs 

could potentially be more intuitive than eco-conscious beliefs for those who are more highly 

educated. On the other extreme, the acceptance of eco-powerless beliefs may due to the lack of 

complex reasoning that requires from higher education to mitigate the skepticism and rationalize 

the conflict between immediate self-interest and long-term collective interest (e.g. social 

dilemma). In the latter case, this finding may have strong implications on the type of 

interventions required to help the lesser educated to shift towards the rejection of eco-powerless 

beliefs. For instance, the context of the education campaign could include evidence of 

misinformation and misconception to combat skepticism or social dilemmas. Furthermore, there 

is an increasing phenomenon of ‘eco-anxiety’ a psychological disorder where people are 
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expressing high levels of stress over climate change with symptoms including loss of appetite 

and insomnia (Molly, 2018). If eco-powerless beliefs are more readily socialized in household, 

these emotions may have negative health implications on society at large. 

6.3 Time availability impact on socialization  

In the second hypothesis the concept of time availability was tested against three factors: 

(i) single/dual income household; (ii) position in household; and (iii) age of eldest child in 

household. Out of the three factors, only the single income household had sufficient evidence to 

support the claim that having more time availability could develop stronger eco-conscious 

beliefs. Nevertheless, the results from the age of eldest child hypothesis revealed that single 

parent households are significantly different to couples with children. Thus, providing further 

support that the eco-conscious beliefs could be affected by time availability, or at least dependent 

on household composition.  

The claim that the process of socialization is impacted by time availability due to 

single/dual income household was supported by the household composition, employment status 

and the number of contracted working hours of the parents. At the household-level, household 

composition revealed that eco-conscious beliefs are less socialized in a single parent household 

compared to a couple parent household that only has one of the parents working. In other words, 

dual income households are similar to single parent households regarding time availability to 

socialize. This is an interesting finding for policy makers to be mindful that policy may be 

scrutinized not purely based on its context but may also depend on how much time is required to 

discuss, gain consensus, and implement change in these time scarce households. This scarcity 

issue is exacerbated at the person-level where if the individual on average has longer working 
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hours then he/she may have the least eco-conscious beliefs in the household, and not likely to be 

the best person to promote behavior change.  

Although the claim for time availability with respect to household position was not 

supported, such that the child’s beliefs were not significantly different to the main income 

earner’s, the employment status of ‘student’ was significantly different to others. This result is 

still in line with the claim as students tend to have more time available compare to others. 

Students were found to have higher eco-conscious beliefs and lower eco-powerless beliefs 

compared to other employment status. Arguably retired or unemployed people would have 

similar time available or lack of time pressure as students, so a possible explanation for the 

differences between these groups could be the diversity of their social units. Future studies could 

try to control for this by including some information about their social networks along with other 

contributing factors that require more time devoted than employment.  

The age of the eldest child in a household was investigated with time availability from 

the perspective that older children perhaps have more time to interact and internalize beliefs, and 

therefore households with older children would be more likely to initiate conversations than the 

households with younger children. This claim was not supported in the study. However, the 

findings did confirm time availability was different for certain household compositions. Similar 

to results of the single income household hypothesis, the eco-conscious beliefs were found to be 

more significantly positive for couple households with children over 12 years old compared to all 

the single households. Couples without children were also significantly different from the single 

households, though further investigation is required to better understand the interactions of these 

couples as the context of conversation may be very different since the socialization between 

parent and child is a more consistent mannerism on a day to day basis.  
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6.4 Household income on environmentalism  

Other than time availability, monetary availability is also proven to be crucial in literature 

and Stern’s earlier studies (2000). The intention to support government policies requires the 

willingness to sacrifice economically to protect the environment. For the households who are 

financially insecure, the expectation was that eco-conscious beliefs would be less than those 

households who are more secure. Although this is a fair expected outcome, it does not also 

presume the level of intention has to differ between these groups. Conversely, this study has 

found households with higher income have lower eco-conscious beliefs. This could be because 

the Netherlands income tax is one of the highest out of countries in Europe with the lowest 

threshold for paying the top statutory rate (OECD, 2019). In which case a possible explanation 

could be that these households may feel their taxes (economic sacrifices) have already 

contributed with respect to their eco-conscious beliefs through the government’s investment and 

actions. Another possible explanation could be the ability to purchase newer, more expensive 

technologies that are eco-friendly by design. For example, the purchase and the use of an electric 

vehicle may alter the eco-conscious beliefs of driving to be less related to benefit the 

environment. This type of conclusion could have long term negative consequences if the 

expectations are not well managed, as over time, there could be an overreliance on the 

government to carry out all the responsibility and may increase skepticism from others in the 

community. A counter argument to this interpretation is that higher income household may 

simply have stronger hedonic values with their travelling style or lifestyle. Future research could 

dive deeper into specific reasons behind this group’s lower eco-conscious beliefs.  
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6.5 Household beliefs predictions  

Hypothesis three investigated the extent of socialization of environmental beliefs in a 

household. The variable ‘household beliefs excluding the individual’ was created to predict a 

member’s 2016 beliefs using 2014 household beliefs without his/her own beliefs. The results 

revealed a 40% prediction for eco-conscious beliefs in support of the claim that household 

beliefs are a reasonable predictor to the individual’s beliefs. This is important as it demonstrates 

more than a third of a member’s beliefs can be predicted from his/her household. Thus, 

researchers can make a reasonable inference for the members of a household whose data was 

absent and project long-term trends for the entire household. This provides further evidence of 

studying proenvironmental behavior at a meso level (household), emphasizing that social 

influence plays an important role between the micro level models (e.g. VBN) and macro level 

models (e.g. government policies). One potential argument against this assertion is that the 

similar set of beliefs within a household may not originate from household members but rather 

from common external agents. Conformity could be purely to community norms and these 

individuals may not question nor discuss beliefs inside their own household. In either case, the 

beliefs between these radical types of households may still reveal useful insights, hence, it is still 

recommended to include the meso level in future studies.  

6.6 Limitation 

There are two limitations related to the research method in this study that need to be 

addressed. First, the time lag between two measurements in a longitudinal study can greatly 

influence the results. Since the travel survey was not specifically designed to measure beliefs, the 

two-year lag between measurements may not be optimal. Having said this, what is optimal is 

difficult to define since socialization is a life-long process. The measured beliefs are viewed as 
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both stable constructs with the presumption that socialization has taken place in the past, as well 

as a construct that can be influenced given sufficient time. Thus, the prediction of an individual’s 

beliefs using household beliefs may differ in future studies over a different time interval. Future 

studies could include an investigation of the specific direction of socialization between members, 

and the magnitude of influence in relation to the strength of beliefs and may clarify the minimum 

time required for the process of socialization to take place. Extra consideration should also be 

given to households with more than one sibling, where the magnitude of influence from each 

sibling could result in either additive, interactive, or even contradictive influence on the parents 

(Knafo & Galansky, 2008).  

Second, no correction method was applied to missing data in this study. It was assumed 

that majority of the data was either Missing Completely At Random (MCAR) from respondents 

missing a question at random or Missing At Random (MAR) due to children under 12 years old 

was not partaking in the questionnaire. MAR is a mechanism where the missing values are only 

on the dependent variable and missingness depends only on the explanatory variables. A 

common accepted practice for hierarchical linear model to deal with MAR is to compute the 

maximum likelihood (ML) estimates for incomplete longitudinal data with a fixed occasion 

design, and this method was employed for this study. On the other hand, Missing Not At Random 

(MNAR) was noted to potentially be related to willingness to participate over time, however, no 

correction was applied in this study. Future research could consider applying correction for this 

study, though several researchers included the willingness to participate as a latent variable in 

their behavior study for the MPN dataset but found negligible results (De Haas, Hoogendoorn, 

Scheepers, & Hoogendoorn-Lanser, 2018).  
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6.7 Future Research 

A number of constraints present in this study could be taken into consideration for future 

research. First and foremost, the ability to generalize the results beyond the Dutch population is 

limited. The Netherlands is a highly individualistic society, in which individuals are expected to 

take care of themselves and their immediate families only (Hofstede Insights, n.d.), however, 

according to the Hofstede’s 6-D Model, Dutch society also highly values caring for others and 

quality of life. The examples provided were, “an effective manager is supportive to his/her 

people, and decision making is achieved through involvement”, and the “Dutch are known for 

their long discussions until consensus has been reached” (Hofstede Insights, n.d., Masculinity, 

para. 3). Thus, Dutch culture encourages independent thoughts and high conversation-oriented 

communication where parents are more likely to allow their children to have an influence on 

them and vice versa. This is immensely different to collectivist cultures such as China, where 

conformity-oriented communication is more common in the subordinate-superior relationship 

society. Consequently, the drive to ensure success in more superior positions means many 

Chinese will prioritize work over family and leisure (Hofstede Insights, n.d.). However having 

said this, the process of socialization does not only take place within a household and therefore 

other social units such as peers, education institution, workplace could also be explored in future 

study. 

Secondly, the cognitive styles or personality of the individuals could be further explored 

along with communication orientation in future studies. In this study it was assumed that implicit 

trust between household members is present, thus, the individuals are able to freely communicate 

their thoughts to other members of the household regardless of how confident or comfortable 

they are at expressing their difference of opinion. The responses in this study were also assumed 
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to be genuine or true to the individual’s beliefs, as the questionnaire was completed in private 

and the responses were kept confidential. Therefore, group psychology theories of compliance or 

identification would not be applicable without the presence of the influencer, and these types of 

relationship was also assumed to be absent in the Dutch households. Future research could 

further explore the pairwise relationship between each member in the household to determine the 

direction of influence and magnitude over time. Furthermore, the possibility of inter-parental 

agreement was not considered in this study since the minimum age to participate in the 

questionnaire was 12 years old. This could have important implications regarding it effects on 

children’s accurate perception of the parents’ values (Knafo & Schwartz, 2003a). Future studies 

could verify whether parents of which age of children may still require inter-parental agreements, 

and if indeed parents may hold multiple set of values, one for their children the other (different 

set) for themselves from different identity role. 

It is important to emphasize the intent-oriented definition chosen for this study from the 

Value-Belief-Norm theory on environmentalism. Subsequently, the strength of beliefs can only 

infer stronger intentions, it cannot infer on how well intentions could translate into behavior. As 

such, behavioral psychological theories such as cognitive dissonance, decision fatigue and 

persuasion theories are outside the scope of this study. Other behavior related factors such as 

number of cars per household, license possession, location of residence in proximity to public 

transport, parking space, and reimbursement of travels would have an effect on car and non-car 

usage which may indirectly affect environmental beliefs. Future studies could include these 

perceived control behavior factors to investigate how behavior may possibly shape beliefs. It is 

recommended to include more than short-term behavior (e.g. daily work trips), but also medium- 

to long-term behavior such as type of vehicle ownership, activity-based modal choice, and 
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resident location which may give a more comprehensive indication of the underlying beliefs and 

values behind the choices.  

Lastly, a clear distinction should be made between stronger beliefs and stronger 

influence. It is likely the person who has stronger beliefs may engage or instigate discussions 

more frequently than the person who has weaker beliefs. However, this should not be interpreted 

as a causal relationship. Other contributing factors such as intrinsic motivations or self-

determination theory could be investigated in future studies (Grønhøj & Thøgersen, 2017).  

Though the findings of this study suggested certain types of households may have more 

time availability to socialized and debate environmental issues than others. It does not preclude 

them from being susceptible to manipulation. Successful manipulation in such households may 

mean more people will hold the same false beliefs, whereas, those who have less time may be 

affected by manipulation even more readily. This study cannot draw any conclusions to how 

easily the individual or households are influenced by people or institutes outside of the 

household. However, any form of targeted intervention or deliberate persuasion should not be 

performed for the purpose of gain at the expense of others. Truthfulness is key to ethical 

persuasion, and the verification of sources should always be encouraged.  

 

7 Conclusion 

In the introduction to this paper, the question of to what extent social influence within a 

household has on the individual members’ beliefs was posed. Based on the results of this study, it 

can be concluded that within a Dutch household, an individual member’s environmental beliefs 

are quite similar to the other members’ beliefs. It also suggested that household-level factors such 
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as average household education, household composition, and household income have a 

considerable influence on the member’s beliefs.  

The findings expose important insights into travel socialization and have implications on 

future mobility in several ways. In the past, travel socialization studies largely focused on 

similarities in behavior or attitudes towards different modes, where freedom and hedonic beliefs 

were considered the primary drivers towards these choices with environmental beliefs rarely 

being considered. The current study confirms that eco-conscious beliefs are negatively correlated 

to freedom or hedonic beliefs found in existing literatures (Hiratsuka, Perlaviciute, & Steg, 2018; 

Steg, Perlaviciute, et al., 2014). Although little is known yet about eco-powerless beliefs, it is 

clear that all environmental beliefs are more shared among the household members than freedom 

or hedonic beliefs. This suggests that environmental beliefs could be undervalued in travel 

behavior studies when accounting for the socialization effect within a household.  

In other words, the relation between freedom beliefs and choosing to travel by car is 

moderated by environmental beliefs. For example, if travelling by car was socialized to children 

as a device for parent time keeping values (Baslington, 2008), then the eco-powerless beliefs 

may further encourage and consolidate the justification of car use for time keeping values. At the 

same time, the eco-conscious beliefs may discourage the behavior or create an understanding that 

travelling by car is a means to an end, further motivating the pursuit of alternative modes to 

maintain time keeping values. Thus, the opinions and appreciation of car use could vary 

drastically from household to household, even if the short-term apparent behavior is the same.  

The results of the current study also provide further evidence that environmental 

interventions could have higher leverage on behavioral change if they were aimed at households 

instead of individuals. For instance, introducing new travel innovations such as Mobility-as-a-
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Service (MaaS) at a household level rather than an individual level could stimulate more 

discussion and interest to adopt when more than one member participates in the introduction, 

discovery, and evaluation phase. This aspect was already found to be quite important in 

Grønhøj’s (2006) study, where communication was deemed negligible when only one of the 

household members had an interest in the issue and others had no interest or knowledge to 

participate. Combined with technological advancement, these types of new mobilities could 

mitigate the traditional constraint of car availability in households and this could create more 

opportunities for households to actively restructure routines based on lifestyle choices from 

shared values rather than only implementing change mostly as a passive reaction to life events.  

As future mobility opens us to more travel options than before, it will inevitably create 

some difficult choices with conflicting preferences and tough trade-offs within households. To 

better understand this decision-making process, future studies in travel socialization could 

include environmental beliefs as they have offered new insights here and its relevance will 

continue to rise with the increased public awareness and impact of climate change.  
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Appendix A 

Table A1 

Descriptive statistics, reliability coefficients and correlates matrix - 2014 

 𝑁 𝛼 𝑀 𝑆𝐷 Min Max 1 2 3 4 5 6 7 8 9 

1. Gender 13,022 - - - 0 1 1         

2. Age 11,544 - 41.07 21.34 12 89 .01 1        

3. Education   6,535 - 4.62 1.93 1 8 -.01 .30*** 1       

4. Working hours   9,029 - 29.76 11.09 12 40 .35*** .03* .21*** 1      

5. Eco-powerless   9,029 .67 2.54 .82 1 5 .07*** -.05*** -.24*** .07*** 1     

6. Eco-conscious   9,029 .58+ 2.96 .79 1 5 -.08*** .22*** .01 -.16*** -.25*** 1    

7. Freedom   9,485 .70 3.67 .81 1 5 .07*** .17*** .12*** .22*** .21*** -.23*** 1   

8. Hedonic 10,189 .80 3.84 .78 1 5 .09*** -.08*** -.04*** .09*** .16*** -.19*** .43*** 1  

9. Household income 13,022 - 4.20 1.74 1 7 .07*** -.09*** .17*** .18*** -.07*** -.14*** .13*** .05*** 1 

+Inter-item correlation: .25 to .40; *p < .05. **p < .01 ***p < .001  

Table A2 

Model 1: Three-level parameter estimates for univariate empty models - 2014 

 Eco-powerless  Eco-conscious  Freedom  Hedonic 

Fixed effect Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E. 

Intercept 2.516 .011***  2.970 .010***  3.670 .010***  3.830 .010*** 

            

Random effect Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E. 

Province level variance .056 .018  .009 .014  .011 .014  .008 .013 

Household level variance .288 .020  .233 .017  .205 .017  .196 .016 

Person level variance .342 .007  .387 .008  .442 .010  .413 .008 

             

Deviance 20098.781  19928.049  20544.281  20911.476 

𝜒2 645.053  716.244  701.239  751.340 

df 1   1   1   1 

p < .001  < .001   < .001  < .001 
***p < .001 
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Table A3 

Model 2: Two-level parameter estimates for univariate empty models - 2014 

 Eco-powerless  Eco-conscious  Freedom  Hedonic 

Fixed effect Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E. 

Intercept 2.520 .011***  2.971 .010***  3.671 .010***  3.833 .010*** 

            

Random effect Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E. 

Household level variance .341 .012  .238 .010  .216 .011  .205 .010 

Person level variance .339 .007  .390 .008  .441 .009  .413 .008 

             

Deviance 20743.834  20644.293  24245.520  24662.816 

𝜒2 1295.785  703.132  489.574  615.681 

df 1   1   1   1 

p < .001  < .001   < .001  < .001 
***p < .001 

Table A4 

Model 3: Single-level parameter estimates for univariate empty models - 2014 

 Eco-powerless  Eco-conscious  Freedom  Hedonic 

Fixed effect Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E. 

Intercept 2.538 .010***  2.960 .008***  3.669 .008***  3.845 .008*** 

            

Random effect Par. S.E.  Par. S.E.  Par. S.E.  Par. S.E. 

Person level variance .672 .010  .623 .009  .650 .010  .613 .009 

             

Deviance 22039.619  21347.425  21735.094  22278.497 
***p < .001 
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Table A5 

Variance partition coefficients (VPCs) of three-level univariate empty models - 2014 

 Eco-powerless Eco-conscious Freedom Hedonic 

Province VPCs .082 .014 .017 .013 

Household VPCs .420 .370 .312 .318 

Person VPCs .499 .615 .672 .669 

 

 

Table A6 

Intra-class correlation coefficients (ICCs) of three-level univariate empty models - 2014 

 Eco-powerless Eco-conscious Freedom Hedonic 

Level-two ICCs     

Intra-province correlation .163 .037 .051 .039 

     

Level-one ICCs     

Intra-province correlation  .082 .014 .017 .013 

Intra-household correlation .501 .385 .328 .331 

 

 

Table A7 

Test of significance between intra-class correlation coefficients (ICCs) - 2014 

 1 2 3 4 

Level-two intra-province ICCs     

1. Eco-powerless -    

2. Eco-conscious 5.61*** -   

3. Freedom 5.01*** .61 -  

4. Hedonic 5.53*** .09 .52 - 
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 1 2 3 4 

     

Level-one intra-household ICCs     

1. Eco-powerless -    

2. Eco-conscious 7.04*** -   

3. Freedom 10.17*** 3.12** -  

4. Hedonic 10.05*** 3.00** .12 - 
**p < .01 ***p < .001 

 

Table A8 

Model 4: Estimates for random intercept models with effect for demographic variables - 2014 

 Eco-powerless  Eco-conscious  

Fixed effect Coef. S.E.  Coef. S.E.  

Intercept 3.336 .051***  2.370 .048***  

Woman -.102 .015***  .124 .016***  

Education (within group deviation) -.044 .007***  .020 .007**  

Age (within group deviation) -.004 .001***  .005 .001***  

Education (group mean) -.143 .008***  .001 .007  

Age (group mean) -.001 .001*  .011 .001***  

Household Income .003 .007  -.053 .006***  

       

Random effect Par. S.E.  Par. S.E.  

Province level variance .009 .017  .008 .015  

Household level variance .295 .021  .207 .018  

Person level variance .340 .008  .374 .009  

       

Deviance 16111.713  15872.239  
*p < .05 **p < .01 ***p < .001 
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Table A9 

Model 5: Estimates for random intercept models with effect for income characteristics - 2014 

 Eco-powerless  Eco-conscious  

Fixed effect Coef. S.E.  Coef. S.E.  

Intercept 2.929 .122***  2.400 .116***  

Woman -.100 .021***  .092 .022***  

Education (within group deviation) -.053 .009***  .025 .009**  

Age (within group deviation) -.005 .001***  .007 .001***  

Education (group mean) -.142 .010***  .037 .010***  

Age (group mean) .000 .001  .011 .001***  

Household Income -.015 .010  -.058 .009***  

Household composition by income (ref. Single)       

Single parent + child(ren) .069 .061  .143 .059*  

Couple -.028 .051  .056 .050  

Couple with dual income .049 .053  .041 .050  

Couple + child(ren) .108 .054*  .181 .052***  

Couple + child(ren) with dual income .104 .052*  .118 .050*  

Others .312 .094***  .054 .089  

Contracted working hours (within group deviation) .002 .001  -.006 .001***  

Contracted working hours (group mean) .009 .002***  -.011 .002***  

       

Random effect Par. S.E.  Par. S.E.  

Province level variance .014 .023  .007 .020  

Household level variance .279 .027  .208 .024  

Person level variance .341 .011  .384 .012  

       

Deviance 11636.069  11574.213  

𝜒2 4475.644  4298.026  

df 8   8   

p < .001  < .001  
*p < .05 **p < .01 ***p < .001  
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Table A10 

Model 6: Estimates for random intercept models with effect for household positions and employment - 2014 

 Eco-powerless  Eco-conscious  

Fixed effect Coef. S.E.  Coef. S.E.  

Intercept 3.335 .075***  2.154 .072***  

Woman -.117 .019***  .078 .020***  

Education (within group deviation) -.045 .007***  .032 .008***  

Age (within group deviation) -.003 .002*  .010 .001***  

Education (group mean) -.140 .009***  .022 .008**  

Age (group mean) -.002 .001*  .011 .001***  

Household Income -.003 .008  -.061 .007***  

Household position (ref. Income earner)       

Partner of main income earner .046 .022*  .068 .023**  

Child of main income earner .127 .053*  .157 .052**  

Other family/ family-in-law .229 .118  -.032 .120  

Other non-related persons -.106 .167  -.193 .169  

Employment status (ref. Employed)       

Unemployed/welfare -.003 .034  .083 .034*  

Retired .039 .041  .073 .040  

Student -.128 .037***  .139 .037***  

Housewife/ stay-at-home-dad -.035 .037  .118 .038**  

       

Random effect Par. S.E.  Par. S.E.  

Province level variance .005 .018  .000 .000  

Household level variance .295 .021  .206 .011  

Person level variance .339 .008  .376 .009  

       

Deviance 15602.895  15365.470  

𝜒2 508.818  506.769  

df 8   8   

p < .001  < .001  
*p < .05 **p < .01 ***p < .001  
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Table A11 

Model 7: Estimates for random intercept models with effect for household compositions and age of children - 2014 

 Eco-powerless  Eco-conscious  

Fixed effect Coef. S.E.  Coef. S.E.  

Intercept 3.349 .090***  1.980 .084***  

Woman -.100 .015***  .124 .016***  

Education (within group deviation) -.038 .007***  .019 .007*  

Age (within group deviation) -.004 .001***  .005 .001***  

Education (group mean) -.153 .010***  .033 .009***  

Age (group mean) -.001 .001  .013 .001***  

Household Income .001 .008  -.072 .008***  

Household composition by age of children (ref. Single)       

Single + child(ren) all <12yrs old .035 .125  .294 .120*  

Single + child(ren), eldest child: 12-17yrs old -.161 .089  .210 .084*  

Single + child(ren), eldest child: 18-24yrs old .080 .067  .263 .062***  

Single + child(ren), eldest child: >24yrs old .185 .111  .098 .103  

Couple .037 .036  .092 .034**  

Couple + child(ren) all <12yrs old  .174 .054***  .103 .051*  

Couple + child(ren), eldest child: 12-17yrs old -.109 .059  .263 .054***  

Couple + child(ren), eldest child: 18-24yrs old .019 .048  .252 .045***  

Couple + child(ren), eldest child: >24yrs old .154 .067*  .197 .062***  

Others .235 .087**  .084 .079  

       

Random effect Par. S.E.  Par. S.E.  

Province level variance .005 .017  .007 .015  

Household level variance .292 .021  .203 .018  

Person level variance .340 .008  .373 .009  

       

Deviance 16062.651  15827.084  

𝜒2 49.062  45.155  

df 10   10   

p < .001  < .001  
*p < .05 **p < .01 ***p < .001  
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Table A12 

Effect size for variables with significant level at p < .001 - 2014 

 Model 4  Model 5  Model 6  Model 7 

 ePow eCon  ePow eCon  ePow eCon  ePow eCon 

Woman .080 .091  .066 .058  .074 .047  .079 .091 

Education (within group deviation) .074   .082   .077 .048  .064  

Age (within group deviation) .047 .059  .070 .097   .120  .047 .059 

Education (group mean) .277   .247 .063  .247   .240 .059 

Age (group mean)  .174   .193   .177   .205 

Household Income  .141   .115   .141   .144 

            

Household composition by income (ref. Single)            

Couple + child(ren)      .062       

Others    .059        

            

Contracted working hours (within group deviation)     .084       

Contracted working hours (group mean)    .063 .077       

            

Employment status (ref. Employed)            

Student       .042 .045    

            

Household composition by age of children (ref. Single)            

Single + child(ren) eldest child: 18-24yrs old           .068 

Couple + child(ren) all <12yrs old           .052  

Couple + child(ren), eldest child: 12-17yrs old           .078 

Couple + child(ren), eldest child: 18-24yrs old           .090 

Couple + child(ren), eldest child: >24yrs old           .051 

ePow = eco-powerless, eCon = eco-conscious 
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Table A13 

Proportion of variance explained at the individual and household level - 2014 

 𝑅1
2  

proportional of variance explained  

at person-level 

 𝑅2
2  

proportion of variance explained  

at household-level 

 Eco-powerless Eco-conscious  Eco-powerless Eco-conscious 

Model 4 – demographic variables 0.061 0.064  0.079 0.076 

Model 5 – household composition & income  0.076 0.048  0.099 0.065 

Model 6 – household position & employment  0.069 0.075  0.087 0.094 

Model 7 – household composition & age 0.071 0.073  0.092 0.089 



Appendix B 

Study Unit 

Full title:  Mobiliteitspanel Nederland > MPN 2016 

Creator:  Hoogendoorn-Lanser, Dr S. (KiM Netherlands Institute for Transport 

Policy Analysis) 

Publisher: KiM Netherlands Institute for Transport Policy Analysis 

Abstract:  The MPN's main objectives are to establish short-run and long-run 

dynamics in travel behaviour of individuals and households, and to determine how changes in 

personal and household characteristics and in other travel-related factors (e.g. economic crisis, 

reduced taxes on sustainable transport, changes in land-use or increased availability and use of 

ICT) correlate with changes in travel behaviour. 

 

Questions 

Q1 

How old are you? 

Q3 

You are a...? 

1) Man 

2) Woman 

Q6 

What is the gross annual income of your household?? 

1) Minimum (<12,500 Euro) 

2) Below the national benchmark income (12,500 - < 26,200) 

3) National benchmark income (26,200 - < 38,800), including negative income 

4) 1-2x the national benchmark income (38,800 - < 65,000) 

5) 2x the national benchmark income (65,000 - < 77,500) 

6) More than 2x the national benchmark income (>= 77,500)  

7) I do not know / do not want to answer 

Q8 

What is the highest completed education level? 

1) no education 

2) primary education 

3) LBO  VBO  VMBO (junior years high school) 

4) MAVO  first 3 years HAVO and VWO  VMBO (general high school education) 

5) MBO 

6) MAVO1st 3 years HAVO-VWOVMBO (junior years high school education) 
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7) HBOWO (Bachelor's degree) 

8) MAVO1st 3 years HAVO-VWOVMBO (junior years high school education)  

9) I do not know / will not answer 

Q2A 

Which situation is most applicable to you? 

If multiple situations are applicable to you, you should answer this question by choosing the 

situation in which you spend the most hours. 

1) self-employed entrepreneur 

2) Employed in non-governmental position 

3) Employed by the government 

4) occupational disability/unfit to work 

5) Unemployed \ searching for a job \ on social welfare 

6) retired or taken early retirement 

7) Studying schoolchild 

8) Housewife \ househusband \ other  

9) I do not know \will not answer  

10) Volunteer work 

Q16 

What is the total number of working hours according to your employment contract(s)?  If you have 

more than one employment contract, add up the number of hours in the various employment 

contracts.  

Q164 

How do feel about travelling by car? I find travelling by car: 

• comfortable 

• relaxing 

• saves me time 

• safe 

• flexible 

• pleasurable 

• gives me prestige 

1) strongly disagree  

2) disagree 

3) do not agree, do not disagree 

4) Agree 

5) strongly agree  

6) no opinion 

Q169 

Do you agree or disagree with the following statement? 

• a car gives me the freedom to go wherever I want 

• I only use a car if it is really necessary 
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• it does not make sense to not drive a car in order to benefit the environment, because other people 

continue to drive their cars 

• I cannot manage without a car 

• with the environment in mind, in the past year I have consciously tried to drive a car less 

• due to costs, I opt to travel by public transport and bicycle instead of by car 

• due to high costs, I drive less with the car than I actually want to 

• my current financial situation is a reason to postpone the purchase of a (new) car 

• due to costs, it is difficult for me to own a car 

• I would consider selling my (second) car if my financial situation worsened 

• my friends advised me to purchase a car 

1) strongly disagree  

2) disagree 

3) do not agree, do not disagree 

4) Agree 

5) strongly agree  

6) no opinion 

Q170 

Do you agree or disagree with the following statement? 

• a car says a lot about someone's personal taste / sense of style 

• driving a car is fun 

• my friends believe that the traffic congestion problem in the Netherlands is greatly exaggerated 

• a car says a lot about a person's status in society 

• driving a car offers many advantages compared to the use of other transport modes 

• in order for accessibility to be improved, it is necessary to sharply reduce car use 

• my friends believe that you must only use a car when it is really necessary 

• if I have to go somewhere, I nearly always go by car 

• the environment will benefit if people drive cars less frequently 

• it is pointless to worry about the environment, because there is nothing you can do about it on 

your own  

1) strongly disagree  

2) disagree 

3) do not agree, do not disagree 

4) Agree 

5) strongly agree  

6) no opinion 

 


