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Introduction

Sport science as an interdisciplinary
field focuses on people’s health and rep-
resents much more than pure sports
performance in the sense of citius, altius,
fortius, Latin for “faster, higher, stronger”
(Owen et al. 2000; Riitten, 2017). In-
cluding the German population, health-
related issues and a healthy lifestyle are
gaining increasing importance (Riitten,
2017). ‘Therefore, it is important for
sports and exercise science to pay atten-
tion to health-related topics in order to
keep up with this development. Physical
activity (PA) has received great attention
in the field of health promotion and pre-
vention (WHO, 2019). Daily PA, as part
of health science, is especially significant
for children and adolescents (Poitras
et al., 2016). The positive long-term ef-
fects of PA are well documented and lead
to an increase in physical fitness which
manifolds as improved cardiovascular
and metabolic health (Ekelund et al.,
2012; Poitras et al., 2016). Addition-
ally, PA is associated with better mental
health in children and adolescents (Bid-
dle & Asare, 2011; Rodriguez-Ayllon
et al,, 2019). In Germany, only about
one third of children and adolescents
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achieve the World Health Organization’s
recommendation of 60 min of moderate
to vigorous PA per day (Burchartz et al.,
2021). Daily lack of PA is associated
with an increased risk for several dis-
eases, such as diabetes and heart diseases
(Laroucheetal., 2014). For these reasons,
it is highly important to increase PA in
children and adolescents in Germany.

Active travel is one way to increase
PA and is defined as using active travel
modes (e.g., walking or cycling) for com-
muting to and from various nearby desti-
nations in daily life (Chillon et al., 2010;
Loprinzi et al. 2012). Current studies in-
dicate that active travel also has a positive
impact on health. It is associated with
beneficial health effects such as reduced
obesity, better cardiorespiratory fitness,
and bone health (Saunders et al., 2013).
For example, adolescents who cycle to
school instead of using motorized travel
modes can reduce their body mass index
(BMI) and blood pressure (@stergaard
et al.,, 2012; Xu et al., 2013). Further-
more, these adolescents are more likely
to meet PA recommendations (Bull et al.,
2020). Beside these positive outcomes for
health, active travel is conducive to the
development of motor skills and physical
fitness in children and adolescents (Hen-
riques-Neto et al., 2020; Stodden et al,,
2008; Zeuwts et al., 2020).

Moreover, using active travel modes
further has a positive impact on the en-
vironment due to the low CO, emissions
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of these modes (Lingli, 2015). In Ger-
many, 30% of the available energy is used
for transportation, which causes tons of
CO; emissions every year (Arnhold et
al., 2016). Since climate change is one
of the biggest challenges of our time, it
seems reasonable to shift from using pas-
sive travel modes (e.g., car, motorcycle)
to active ones. This change can lead to
areduction in CO, emissions, which con-
tributes to the desired goal of “climate
neutrality” This goal aims to reduce CO;
emissions to a minimum of 50% by 2030
within the worldwide transport sector
(Buberger et al., 2022; Giles-Corti et al.,
2010; Kemp et al., 2022). Furthermore,
a change from passive to active travel
modes would go along with significant
lifecycle carbon emission benefits as well
as a reduction in CO, emissions, hav-
ing a positive impact on climatic con-
ditions (Brand et al., 2021; Rissel Chris,
2009). Currently, there islittle movement
in many big cities towards sustainable
mobility through the expansion of active
travel modes (Ciesla & Macioszek, 2022).
Therefore, there is a need to increase the
implementation of active travel modes,
especially in cities.

Notably, adolescents are interested in
topics related to environmental protec-
tion (Crandon et al, 2022). Through
active travel, adolescents not only aim to
protect the environment butalso to estab-
lish routines (e.g., riding the bike daily) in
their everyday lives. These routines con-
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tribute to an active lifestyle that can be
maintained into adulthood (Kahlmeier
et al,, 2017). In the last few years, the
number of adolescents preferring active
travel over passive travel modes in order
to protect the environment has been in-
creasing (Frandberg & Vilhelmson, 2014;
Saricam et al, 2011). Many identify
themselves as being responsible for the
environmentand attach greatimportance
to climate-friendly behavior which in-
cludes using active travel modes (Kuthe
et al.,, 2019). In contrast to this, a re-
cent study indicates that environmen-
tal self-identity is not directly linked to
travel behavior in general (Zavareh et al.,
2020). However, it should be noted that
this study investigated the association be-
tween the environmental awareness of
students and their travel behavior but
considered only trips to university. Other
destinations in daily life, such as shop-
ping facilities or visiting friends, were not
considered. It is important that adoles-
cents are aware of their actions and the
associated effects, including with regard
to the environment.

This “extent to which someone consid-
ers oneself as a person whose actions are
environmentally friendly” (van der Werff
et al., 2013) is defined as environmental
self-identity. It refers to a mixture of rel-
evant outcomes, such as if a person iden-
tifies as being environmentally friendly
because of riding a bicycle (Balundé et
al,, 2019). Further, when looking at psy-
chological models, it is not surprising
thatadolescents with high environmental
self-identity prefer active travel. In gen-
eral, these models show that people with
high environmental awareness are more
likely to use active travel modes (Hell-
briick & Kals, 2012). Further, the people
one associates with can have a strong in-
fluence on how one develops and inter-
nalizes environmental awareness. This
is a crucial important factor in the im-
plementation and internalization of en-
vironmentally friendly behavior (Koger
& Scott, 2007).

Children and adolescents are both
controlled and supported by their par-
ents. Thus, this includes internalized
concepts of health and wellbeing that
in turn foster specific values and self-
perceptions of competences (Campbell,

2003; Horn & Horn, 2007; Schnabel,
2001). Seventy percent of adolescents
who participated in a recent study stated
that their social relationship with their
parents shaped their environmental self-
identity (Miao & Cagle, 2020). In this
context, Niermann et al. (2018) devel-
oped the LIFES framework (levels of
interacting family environmental sub-
systems), which is based on several
theoretical approaches with different in-
fluencing factors that promote or hinder
health-related behavior such as active
travel. These factors are typically de-
fined on different levels of influence
on individual health-related behaviors
(i.e., intrapersonal, interpersonal, or-
ganizational, community, and policy).
The LIFES framework examines family
influences at three levels of interac-
tion (individual, parent-child, family)
which occur within a family in three
subsystems (immediate, proximal, dis-
tal). Between the different levels and
systems, the framework establishes var-
ious links and reciprocal influencing
criteria on the behavior of children and
adolescents. The framework offers the
possibility to capture family structures
not only individually in the levels of in-
teraction, but to understand the family
in a holistic way. Therefore, according
to LIFES, there are indirect and direct
influences within a family to deal with
different topics such as healthy foods or
PA. Regarding the levels of interaction
in family-environment-subsystems, it
appears that parental health behavior,
such as time spent sedentary in front
of the TV, shows significant correlations
with adolescents’ PA levels (Niermann
et al., 2018). Using the framework, the
authors investigated various associations
between environmental behavior and
different family actors. In summary,
parents play a central role in the de-
velopment of PA-related behaviors in
children and adolescents and thus in
their travel behavior. Furthermore, a re-
cent study emphasizes that especially
parents play a significant role regard-
ing adolescents’ choice of travel mode
(Forsberg et al., 2020). Decisions about
which travel mode will be used to go to
school or for visit friends are negotiated
within parent-adolescent dyads (Back-
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ett-Milburn & Harden, 2004; Sallis &
Nader, 1998). In summary, a positive
relationship between social support (e.g.,
through parents) and adolescents’ PA be-
haviors has been identified (Beets et al.,
2010; Edwardson & Gorely, 2010). Thus,
travel behavior in adolescents seems to
be dependent not only on the individ-
ual but is also shaped in the context of
parent-adolescent dyads.

By examining current literature in the
fields of sport and health science, family
studies, and climate change, we found no
studies from Germany that focus on the
association between the environmental
self-identity of parents and travel behav-
ior in parents and adolescents. Because
young people are socialized and struc-
tured within their families, itis important
to know the relevance of parental atti-
tudes for young people’s health-related
behaviors.

To gain further insights into this topic,
the aim of the present study is to exam-
ine the environmental self-identity of the
parents and, further, to investigate the
association between the environmental
self-identity of parents and their active
travel behavior as well as active travel
behavior in adolescents.

Methods

The present analysis is based on data from
the ARRIVE (Active tRavel behavioR in
the famlly enVironmEnt) study, which is
a mixed-method cross-sectional survey
conducted in Germany. The ARRIVE
study aims to generate a deeper under-
standing about adolescents’ active travel
behavior by considering a socioecolog-
ical perspective (Reimers et al., 2022).
Data collection took place from June 17
to June 28, 2021, by means of computer-
assisted web interviews with parents and
their adolescents aged 11-15 years. The
study was approved by the local ethics
committee (ref. no.: 249_21B) and was
in accordance with the 1964 Declaration
of Helsinki. All participants provided
written informed consent for study par-
ticipation and were not compensated for
their participation.



Data collection

The survey made use of an existing na-
tionwide online panel (forsa.omninet),
to which access was provided by Forsa
(Berlin), aleading organization in public
opinion polling. The panel is representa-
tive of the general German population re-
garding age, sex/gender’, education, and
place of residence. The recruitment to be
included in the panel took place solely
offline via telephone interviews. After
Forsa had received the individuals’ con-
sent to be contacted for study partici-
pations, a nationwide balanced sample
of mothers and fathers with at least one
teenager aged 11-15 years was drawn
for the present study. They then received
an invitation link by e-mail leading to
the questionnaire. Thus, the data of 517
parent-adolescent dyads were collected
through an online questionnaire, which
could be answered on mobile devices.
The questionnaire was divided into one
part for the parents and one part for the
adolescents, which need to be completed
one after the other. The survey took the
parents about 20 min and the adolescents
about 20 min to complete.

Measures

The quantitative survey is based on an
adaptation of the “conceptual framework
for the environmental determinants of
active travel in children” (Panter et al.,
2008). A detailed description of the
framework related to the ARRIVE study
can be found elsewhere (Reimers et al.,
2022). 'The current study focuses on
the travel behavior of adolescents and
their parents and considers further so-
ciodemographic factors as well as the
environmental self-identity of parents.

Active travel

Each ofthe participants (parentsand ado-
lescents) was asked about their ordinary
travel modes to reach four commonly vis-
ited destinations: friends/relatives, shop-
ping, and leisure activities (Kytté et al.,

! Sex/Gender Methods Group: Why sex and
gender matter in health research synthe-

sis. http://methods.cochrane.org/equity/sex-
andgender-analysis.
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Abstract

Active travel in everyday life offers the
opportunity to increase physical activity (PA),
supports young people in their development,
and is more sustainable than motorized
travel. The environmental awareness of young
people can be influenced by parents and can
lead them to choose mainly active travel mo-
des. Since parents can have a strong impact
on the behavioral patterns of adolescents,

it is important to investigate how parental
decisions are linked to children’s actions.

The aim of the current study is to assess the
relationship between parental environmental
self-identity, referring to parents’ own
attitudes towards their environmentally
friendly behavior, and active travel behavior
in adolescents as well as parents’ own travel
behavior. The present research is based on
the German ARRIVE (Active tRavel behavioR
in the famlly enVironmEnt) study. The sample
consists of 517 parent-adolescent dyads.
Parents and adolescents completed an online
questionnaire containing questions on their
sociodemographic backgrounds and travel
behavior to four different destinations, and
the parents additionally answered questions

Ger J Exerc Sport Res 2024 - 54:135-144  https://doi.org/10.1007/s12662-023-00923-5

S. Seemiiller - F. Beck - C. Tristram - |. Marzi - D. Renninger - Y. Demetriou - A. K. Reimers

The role of parental environmental self-identity in active travel
behavior within parent-adolescent dyads

on their environmental self-identity. To
identify differences in environmental self-
identity between sex/gender, residential
setting, and education level, a one-way
analysis of variance was conducted. Binary
logistic regressions were used to investigate
associations between parental environmental
self-identity and parental travel mode as
well as their adolescents’ travel mode.

There were positive relationships between
parental environmental self-identity and
adolescents’ use of active travel modes

for the way to leisure activities, to school,
and to friends. Odds ratios (OR) for these
associations indicated low effect sizes (OR=
1.240-1.616). Among parents, all associations
revealed statistical significance with low

(OR for friends/relatives = 1.728) to medium
(OR to shopping = 2.028) effect sizes. Our
results suggest that adolescents’ active travel
routines seem to be related to parental
attitudes.

Keywords
Physical activity - Active travel - Climate
change - Environment - Adolescents

2018; Veitch et al., 2017). Additionally,
participants indicated their usual mode
of travel to work (parents) or to and from
school (adolescents) as a fourth destina-
tion. To account for these various des-
tinations, the mode and frequency of
commuting to school questionnaire by
Segura-Diaz et al. (2020) was modified.
This scale was confirmed as a reliable
and feasible tool in Spanish adolescents
and only for the destination of school
(k=0.61-0.94). Therefore, it is assumed
but was not assessed that it is also suit-
able for other destinations. The question-
naire was translated into German and
completed based on an existing German
questionnaire on travel behavior (Eggs
et al., 2018). The questions asked re-
ferred to the habitually used means of
transport to different destinations (e.g.,
“Which means of transport do you usu-
ally use on your way to work? Please tick
the mode of transport you use for the
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majority of your journey”). The ques-
tions could be answered with “by foot,
“by bike,” “by e-bike,” “by car;” “by mo-
torcycle,” “by bus,” “by train/metro,” and
“other;” or “I do not travel this way.” If
participants selected “other,” they were
asked to specify this answer by typing in
the used travel mode. A dichotomous
variable for each of the destinations was
built by assigning the travel mode to ac-
tive (by foot, bike, and e-bike) or passive
(by car, bus, train/metro, motorcycle).
In addition, travel distance was assessed.
Distance to school was obtained from
parental questionnaires, and distance to
the other destinations was investigated
viaadolescents’self-reports (Segura-Diaz
etal., 2020). Adolescents could select be-
tweenless than 500 m, between 500 mand
1km, between 1km and 2km, between
2km and 3km, between 3km and 5km,
and more than 5km.
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Table 1 Sociodemographic data of participants

Adolescents
N (%)
Age, years (M; SD)
School type
Elementary school
Middle school
Secondary school
High school
Comprehensive school
Other
Parents
N (%)
Age, years (M; SD)
Socioeconomic status (educational level)
School not finished/student
Middle school degree
Qualified secondary school degree
Technical high school degree
High school degree
Residential area
City > 100,000 inhabitants
Medium-sized town 20,000-100,000 inhabitants
Small town 5000-20,000 inhabitants
Rural area/village
‘ M mean, SD standard deviation

Overall Girls Boys

517 254(49.8%) 263 (50.2%)
13.1(1.3) 12.9 (1.4) 13.2(1.3)
12 (2.3%) 8(3.1%) 4(1.5%)

24 (4.6%) 11 (4.3%) 13 (4.9%)
99 (19.1%) 44 (17.3%) 55 (20.9%)
294 (56.9%)  154(60.6%) 140 (53.2%)
74 (14.3%) 31(12.2%) 43 (16.3%)
10 (1.9%) 5 (2.0%) 5 (1.9%)
Overall Mothers Fathers
517 258 (49.9%) 259 (50.1%)
47.7 (5.3) 46.2 (4.9) 49.1 (5.3)

3 (0.6%) 0 3(1.2%)
112(21.7%) 61 (23.6%) 51(19.7%)
42 (8.1%) 15 (5.8%) 27 (10.4%)
88 (17.0%) 42 (16.3%) 46 (17.8%)
266 (51.5%) 137(53.1%) 129 (49.8%)
154 (29.2%) 76 (29.5%) 75 (28.9%)
90 (17.4%) 44 (17.1%) 46 (17.8%)
115(22.2%) 56 (21.7%) 59 (22.8%)
159(30.8%) 80 (31.0%) 79 (30.5%)

Environmental self-identity
Parents were surveyed regarding their en-
vironmental self-identity in relation to
their choice of transport. The question-
naire items were based on previous work
from Zavareh et al. (2020). Their scale
was confirmed as a reliable and feasible
tool (x=0.56-0.87). Participants were
requested to answer three questions on
a five-point Likert scale (0= do not agree
at all to 5= agree completely). They were
asked whether choosing an environmen-
tally friendly travel mode is an important
part of who they are, whether they iden-
tify as the type of person who chooses
environmentally friendly modes of trans-
port, and whether they see themselves
as an environmentally friendly person
when they choose a specific mode of
transport. An environmental self-iden-
tity mean score was built that represents
the mean value of the three questions for
each person (Cronbach’s alpha=0.932).
All statistical tests were conducted
using IBM SPSS 26 (IBM Corpora-
tion, Armonk, NY, USA) after having
examined whether all assumptions for

statistical tests were met. Descriptive
statistics were calculated for included
study variables, with mean (M) and
standard deviations (SD) for continuous
variables and frequency (%) for cate-
gorical variables. To identify differences
in the environmental self-identity be-
tween sex/gender, residential setting,
and education level, a one-way analysis
of variance (ANOVA) was conducted,
and Bonferroni post hoc analysis was
performed if the results were related to
statistical significance (Beasley & Schu-
macker, 1995). Effect size for ANOVA
was based on eta squared, with inter-
pretation based on Cohen’s d (no/very
small effect > d=0-0.02; small effect -
d=0.2-<0.5; medium effect size>d=
0.5-<0.8; strong effect—>d>0.8) (Co-
hen, 1988). To investigate associations
between parental environmental self-
identity and the travel modes of the par-
ents as well as their adolescents™ travel
mode, nine binary logistic regressions
were conducted separately for each des-
tination (to and from school/to work,
to friends/relatives, to shopping, and
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to leisure activities). The first investi-
gated the association between parental
environmental self-identity and parental
active travel behavior. The second model
assessed the association between parental
environmental self-identity and adoles-
cents’ active travel behavior. To consider
potential confounders in both models,
distance, age, parental educational level,
and type of urbanization were included
as covariates in the main analyses. Fur-
ther, moderation effect of sex/gender
was tested in both models. Effect size
of logistic regression models is based
on the odds ratio (OR), with OR=
1.5-2 indicating a small effect, OR=
3.0-3.5 indicating a medium effect, and
a strong effect is indicated by an OR=
4.0-7.0 (Chen et al., 2010). The alpha
level for all tests was set to a=0.05 to
determine statistical significance.

Results

Characteristics of the study
population

The study population included 517 ado-
lescents (13.1 + 1.3 years) and one of their
parents (47.7 £ 5.3 years). Of the adoles-
cents, 254 (49.1%) were female and 263
(50.2%) male, while 258 (49.9%) of the
parents were mothers and 259 (50.1%)
fathers. Most participants lived in ru-
ral areas (30.8%), and the fewest lived
in medium-sized towns (17.4%). A to-
tal of 56.9% of the adolescents attended
a high school and 51.5% of the parents
had a high school degree (@ Table 1).

Travel mode

Regarding travel modes, the parents
mostly used active travel modes to visit
friends (42.2%). Further, most parents
traveled passively (80.9%) to work. Re-
garding the adolescents’ travel mode,
they most often traveled actively to
friends (72.9%). To and from school was
nearly balanced, with around 50% of
active travelers and around 50% passive.
Overall, the prevalence of active travel
was higher in the adolescents compared
to the parents across all destinations.
B Table 2 provides an overview of the
percentages of parents and adolescents



Table2 Distance, number, and percentage of parents and adolescents whose main means of

transport to respective destinations is active

Destination (km; SD) Overall N (%) Mothers N (%)  Fathers N (%)
To work (19.5; 16.5) 99 (19.1) 50(19.4) 49 (18.8)
To friends (14.8; 31.7) 219 (42.2) 118 (45.7) 101 (38.8)
To shopping facilities (4.4; 4.2) 112 (21.6) 60(23.3) 52(20.0)
To leisure activities (9.9; 16.6) 210 (40.5) 101 (39.1) 109 (41.9)
Destination (km; SD) Overall N (%) Girls N (%) Boys N (%)
To school (6.4; 5.8) 245 (47.3) 111 (43.7) 134 (51.0)
From school (6.4; 5.8) 247 (47.7) 113 (44.5) 133 (50.6)
To friends (2.5; 1.7) 374 (72.2) 17 (67.3) 203 (77.2)
To shopping facilities (2.0; 1.5) 367 (70.8) 165 (65.0) 202 (76.8)
To leisure activities (2.5; 1.6) 346 (66.8) 160 (63.0) 186 (70.7)

| SD standard deviation

Table 3 Environmental self-identity of parents

Overall

Gender

Fathers

Mothers

Residential area

City > 100,000 inhabitants
Medium-sized town 20,000-100,000 inhabitants
Small town 5000-20,000 inhabitants
Rural area/village

Socioeconomic status (education level)
School not finished/student

Middle school degree

Qualified secondary school degree
Technical high school degree

High school degree

M mean, SD standard deviation
*p-value < 0.05

Average (M; SD)  p-value Eta®
2.99(1.14) — =
0.200

2.93(1.16) 0.003

3.06(1.11)

3.23(1.21)
2.89(1.15)
2.86 (1.04)
2.91(1.11)

0.009* 0.026

(
(
(
(

2.56(1.90) 0.074 0.019
2.89(1.15)
2.87(1.14)
2.93(1.07)

(

3.11(1.15)

regularly traveling actively to the four
destinations.

Environmental self-identity

Detailed results are provided in @ Table 3.
On average, parents’ environmental self-
identity was 2.99 (1.14), with non-sig-
nificant (p=0.733) differences between
mothers (3.06+ 1.11) and fathers (2.93 +
1.16). Participants living in cities had
an average score of 3.61 (1.33), while
participants living in small towns had
the lowest values in their environmen-
tal self-identity (2.86 + 1.04). Differences
between various types of residential area
reached statistical significance (p = 0.009,
eta?=0.026), without following a gradi-

ent. The highest values (3.23 + 1.21) were
in cities, followed by rural areas/villages
(2.91+ 1.11).

However, these differences cannot be
specifically assigned to any groups, as
the Bonferroni post hoc analysis revealed
no significant differences. Lastly, there
were no significant differences concern-
ingenvironmental self-identity regarding
parental education level (p=0.487). Par-
ents with a high school degree reached
the highest levels (3.11+ 1.15), followed
by technical high school degree and mid-
dle school degree. Having no degree is
associated with the lowest environmental
self-identity (2.56 + 1.90).
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Binary logistic regressions

We conducted binary logistic regression
models to assess associations between
parental environmental self-identity and
parents’ active travel behavior (8 Table 4).
Across all destinations, higher parental
environmental self-identity revealed
a higher likelihood for active travel in
parents (p<0.001). The greatest OR
was found for travel mode to shopping
opportunities (OR=2.082), indicating
a medium effect size, while the lowest
OR was found for active travel to friends/
relatives (OR = 1.728), indicating a small
effect size. For none of the destinations
was a moderation effect of sex/gender
found.

O Table 5 presents the associations
between parental environmental self-
identity and adolescents’ active travel
to the four destinations. For travel be-
havior to school (p<0.026), to friends/
relatives (p < 0.001), and to leisure activ-
ities (p< 0.001), adolescents were more
likely to travel actively when their par-
ents reported higher environmental self-
identity. Overall, effect sizes based on
the OR were small. The significant as-
sociations were not moderated by sex/
gender of the adolescents. The associ-
ation between parental environmental
self-identity and adolescents’ active travel
behavior from school and to shopping
facilities did not reach significance.

Discussion

The aim of the present study is to in-
vestigate the association between the
environmental self-identity of parents
and their active travel behavior as well
as their adolescents’ active travel behav-
ior. The present study showed statis-
tically significant differences regarding
the residential area and environmental
self-identity of the parents. Regarding
the logistic regression for the associa-
tions between parental environmental
self-identity and parental use of active
travel modes among all destinations (to
work, friends/relatives, shopping facili-
ties, and leisure activities), the current
study revealed positive associations. Ad-
ditionally, the logistic regressions for
adolescents showed positive associations
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Table 4 Associations between parental environmental self-identity (predictor) and parental ac-

tive travel (dependent variable) to various destinations (to work, to friends/relatives, to shopping,
to leisure activities), controlled for distance to each destination

Regression coeffi- Odds ratio 95% Cl

cient g
Active travel to work
Environmental self-identity 0.659
Environmental self-identity x gender ~ 0.299
Active travel to friends/relatives
Environmental self-identity 0.547
Environmental self-identity x gender ~ 0.205
Active travel to shopping
Environmental self-identity 0.734
Environmental self-identity x gender ~ 0.011
Active travel to leisure activities
Environmental self-identity 0.646
Environmental self-identity x gender ~ —0.104

(Cl confidence interval
*p-value < 0.05

p-value

1.933 1.476-2.532 <0.001*
1.348 0.795-1.286 0.267
1.728 1.397-2.137 <0.001*
1.228 0.806-1.871 0.339
2.082 1.635-2.652 <0.001*
1.011 0.625-1.637 0.964
1.908 1.536-2.369 <0.001*
0.902 0.581-1.398 0.644

Table 5 Associations between parental environmental self-identity (predictor) and adolescents’

active travel to various destinations (to/from school, to friends/relatives, to shopping, to leisure
activities; dependent variable), controlled for the distance to each destination
Regression coeffi- Odds ratio 95% Cl

cient
Active travel to school
Environmental self-identity 0.215
Environmental self-identity x gender  0.067
Active Travel from school
Environmental self-identity 0.134
Environmental self-identity x gender ~ -0.015
Active travel to friends/relatives
Environmental self-identity 0.480
Environmental self-identity X gender ~ -0.172
Active travel to shopping -
Environmental self-identity 0.213
Environmental self-identity x gender ~ 0.188
Active travel to leisure activities
Environmental self-identity 0.420
Environmental self-identity x gender ~ 0.118

(Cl confidence interval
*p-value < 0.05

p-value

1.240 1.026-1.498 0.026*
1.069 0.733-1.559 0.728
1.143 0.939-1.393 0.184
0.985 0.666-1.458 0.941
1616 1.224-2.133 <0.001*
0.842 0.492-1.441 0.531
1.236 = =

1.237 0.960-1.595 0.100
1.207 0.727-2.003 0.467
1.521 1.188-1.948 <0.001*
1.125 0.694-1.822 0.633

between parental environmental self-
identity and the adolescents” use of ac-
tive travel modes to participate in leisure
activities, to school, and to meet up with
friends.

The environmental self-identity of the
parents did not significantly differ be-
tween mothers and fathers but showed
slightly higher values for mothers com-
pared to fathers. Existing studies also
show this gender gap in environmental

self-identity, with higher scores among
women (Bord & O’Connor, 1997; Lietal.,,
2022; Zelezny et al., 2000), and confirm
this tendency.

Furthermore, even though we found
no statistically significant differences in
environmental self-identity in parents re-
garding education level, the descriptive
data of the present study show a slight
tendency toward higher environmental
awareness among parents with a higher
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education level. Existing studies confirm
the assumption that these parents might
be higher educated and therefore might
know more about the climate crisis and
the factors causing it (Ballew et al., 2020;
Hamilton, 2011).

As mentioned above, environmen-
tal self-identity differs in parents only
regarding the factor “residential area”
However, the post hoc analysis could not
assign the differences to specific groups.
Nevertheless, as seen in the descriptive
results, parents living in cities showed
slightly higher environmental self-iden-
tity values than those living in rural
areas. This could be explained by the
fact that parents from cities are more
often confronted with aspects related to
climate change in their daily life because
there is much more traffic in cities, es-
pecially cars, which produces a great
deal of emissions, which contributes to
high air pollution (Canadell et al., 2010;
Gately et al., 2015). These parents living
in cities may try to mitigate air pollution
(e.g., smog) by using active and environ-
mentally friendly travel. In addition, it
may be easier for people living in cities
to use active travel modes as there is
often a greater supply of sharing offers
(e.g., shared e-bikes or e-scooters) and
more favorable infrastructure (Moser
et al., 2021). Furthermore, distances
within cities are often shorter, which
makes it easier to actively cover them
(Winkelhake, 2021). The findings sug-
gest that parents who live in rural areas
and small towns have a lower level of
environmental self-identity. This could
be one reason why these parents more
often use passive travel modes. Addi-
tionally, mothers and fathers living in
rural areas are presumably more depen-
dent on using cars because they need
to cover greater distances in everyday
life. In Germany, people living in rural
areas walk and cycle less and use cars
more than people living in cities (No-
bis & Kuhnimhof, 2018). The future
urban planning of suburbs and villages
should use these results in the planning
of infrastructure and public transport
connections. Sharing services, as they
exist in cities, could be extended to rural
areas.



However, it has to be mentioned that
public transportation was coded as a pas-
sive transport mode in the current study.
The share of public travel that was ac-
tively covered by the journey from home
to the bus stop or from the bus stop to the
respective destination was not surveyed
separately here. However, public trans-
portation might also be seen as an active
transport mode in studies in which this
type of information is surveyed (Schmidt
et al., 2016). Future studies should take
this into accountand distinguish between
active and passive time/distance within
public travel.

Further, regarding the association
between parental environmental self-
identity and their travel behavior, our
results show significant associations be-
tween environmental self-identity and
parental use of active travel modes across
all destinations (work, friends/relatives,
shopping facilities, and leisure activities).
These results are related to psychological
models showing that parents with high
environmental self-identity are more
likely to use environmentally friendly
travel modes (Hellbriick & Kals, 2012).
Additionally, this can also be explained
through their own motivation. People
with high environmental self-identity
are more likely to motivate themselves
to use active travel modes by being able
to translate their inner beliefs into ac-
tion without needing external factors
to motivate them (Weman-Josefsson &
Back, 2019). Moreover, the use of active
travel modes is associated with several
positive outcomes, such as reduced CO,
emissions, less air pollution, less noise,
and the promotion of health (Kim &
Hall, 2022; Saunders et al., 2013). There-
fore, it seems reasonable that parents
with high environmental self-identity
care more than parents with low envi-
ronmental self-identity about combating
the climate crisis by reducing CO, emis-
sions, and thus tend to opt for active
travel modes when traveling to everyday
destinations. Therefore, future research
should evaluate how to increase environ-
mental self-identity. It is important that
increasingly more people become aware
of their actions and their impact on the

environment. Consequently, the pro-

motion of environmental self-identity is
indispensable.

Parents have an impact on young
people. Adolescents develop values in
the course of their adolescence, which
they then solidify (Balundé et al., 2020).
The extent of the influence of parental
attitudes on adolescents in various areas
is not yet known. When looking at the
associations between parental environ-
mental self-identity and adolescents’ ac-
tive travel behavior, we found significant
positive associations regarding travelling
to leisure activities, to school, and to
friends. Similarly, Forsberg et al. (2020)
found that parents’ self-identity with
regard to the environment is associated
with children’s and adolescents’ (travel)
behavior. This finding is supported by
the LIFES framework (Niermann et al.,
2018), which shows that family, and
thereby parents, are part of the inter-
personal level and therefore have an
influence on adolescents’ travel mode
choices; this is also evident when look-
ing at the significant positive association
between parental environmental self-
identity and adolescents’ travel behav-
ior regarding leisure activities, school,
and friends. In addition, a recent study
confirms our findings by emphasizing
that parents play a significant role in
the choice of travel mode in adolescents
(Forsberg et al., 2020). Furthermore,
Sallis and Nader (1998) and Backett-
Milburn and Harden (2004) found that
decisions about travel mode regarding
going to school or visiting friends are
negotiated with parents. Future research
projects and implications for practice
must also ensure that the environmental
self-identity of young people is pro-
moted. This enables young people to
make environmentally conscious de-
cisions without the influence of their
parents.

The associations found in our study
are not consistent among all destina-
tions. For example, the likelihood of
adolescents’ choice of active travel mode
to school and to shopping facilities is
not higher when parents show higher
environmental self-identity. One possi-
ble explanation for this can be found in
the changing relationship between young
people and their parents during adoles-
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cence (Ecarius, 2007). When growing
up, adolescents strive for autonomy and
independence from their parents (Ecar-
ius, 2007). Therefore, it is not surpris-
ing that they try to differentiate them-
selves from their parents by not meet-
ing parental expectations, including in
relation to travel behavior, by, for ex-
ample, not using their parents’ preferred
(environmentally friendly) travel modes.
Regarding the non-significant associa-
tion between parents’ environmental self-
identity and active travel to go shop-
ping, another explanation can be derived.
Shopping may result in many or heavy
things to carry and thus may imply a pas-
sive travel mode to go shopping. The
result is that even if the environmental
attitude of the parents has already been
internalized by the adolescents, this at-
titude is not taken into account because
the circumstances restrict an active form
of travel. Further, one study shows that
the percentage of young people who walk
home after school is higher than the per-
centage who travel to school actively in
the morning (Herrador-Colmeneroetal.,
2019). This can be attributed, for exam-
ple, to the fact that parents take their
children on the way to work and drop
them off at the school. Several studies
confirm this influence of parents regard-
ing school, as they are often not present
at the close of the school day when their
children are going home or to other des-
tinations (Larsen et al., 2012; McDon-
ald et al., 2014). Future research should
take a closer look at these destinations
and identify factors that lead to passive
transport modes.

Strengths and limitations

The present study has some significant
strengths. First, the sample of the study
is representative of the general German
population regarding age, sex/gender,
level of education, and residential area.
As most previous family studies have
included predominantly mothers (Blanz,
2021; Westman et al., 2017), we included
a balanced sample of mothers and fa-
thers. In addition, and to the best of
our knowledge, this is the first study
to investigate the association between
parental environmental self-identity and
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adolescents’ travel behavior. Previous
studies have referred to the physical
environmental factors perceived by par-
ents (Panter et al, 2008) or analyzed
the influence of the general attitudes
of parents on children without explicit
reference to environmental self-identi-
ties (Leslie et al., 2010). Finally, unlike
previous research on active travel, this
study focuses on destinations traveled
to during leisure time in addition to the
frequently investigated ways to and from
school or work.

Beside the strengths mentioned above,
the present study also has some limita-
tions. First, the design ofthe studyis cross
sectional and, therefore, no conclusions
on causality can be drawn. Subjective
measures and self-reported data indicate
afurtherlimitation, since these might not
be free of recall bias and social desirabil-
ity. In addition, the questionnaire used
in this study has been established since
2002 and is commonly used as a rep-
resentative tool. Nevertheless, the psy-
chometric properties such as validity and
reliability of the questionnaire have not
been tested. Further, the distance to var-
ious destinations is difficult to assess for
young people. Even though the adoles-
cents could indicate the duration of the
travel, which could be easier to estimate
than distance, there is a risk of misjudg-
ment. In addition, no conclusions can
be drawn with regards to mother—father
interactions within families because the
data were only collected from either the
mother or the father. Additionally, we
coded public transport passively. There
are several different opinions in the cur-
rent literature as to whether public trans-
portshould be coded passively or actively.
In our study, we did not evaluate the pro-
portion of actively traveled journeys to
the stop of the public transport mode.
Therefore, no conclusion can be drawn
on how active traveling with public trans-
port modes was. Furthermore, it should
be mentioned that data collection took
place during the COVID-19 pandemic.
Even though there were norestrictionsre-
garding the assessed destinations in sum-
mer 2021, we cannot preclude an impact
of the pandemic on travel behavior in
adolescents and their parents. Finally,
the present study did not assess the en-

vironmental self-identity of adolescents,
which could be useful to investigate the
direct influence of adolescents’ own at-
titudes towards active travel behavior.

Conclusion

The present study provides nationwide
data on travel behavior in adolescents
and parents from Germany and inves-
tigates the association between parental
environmental self-identity and travel be-
haviorin parentsand adolescents. There-
sults show high environmental self-iden-
tity scores across the included sample of
parents, with the only statistically sig-
nificant difference relating to the resi-
dential area of the participants. Further-
more, our results reveal that parental self-
identity towards the environment has an
impact on adolescents” travel behavior.
Following our findings, it could be help-
ful to increase the level of environmen-
tal self-identity within the population in
Germany. This seems to have two ma-
jor positive impacts: first, with regard
to mitigating climate change, and sec-
ond, concerning the related health bene-
fits due to an increase in PA. The present
study captures parental environmental
self-identity; future studies that aim to
investigate the relationship between en-
vironmental attitudes and travel behav-
ior should also consider environmental
self-identity in adolescents. Moreover,
such studies should assess environmen-
tal self-identity in more detail to obtain
a deeper understanding of decisions re-
garding travel behavior in general. To ob-
tain objective data, future research could
make use of objective research methods
and measure distances and transport be-
havior with tools, such as accelerometers.
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