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Abstract: Active commuting is an effective way to integrate activities into people’s daily life to increase physical activity,
and transportation plays a very important part in the promotion of physical activity, mainly carried out through three
modes of walking, bicycle or taking public transportation. Compared with the needs of special ethnic groups such as
women were often being ignored. Therefore, this study mainly constructs the evaluation indicators of the built
environment for women’s active commuting in urban-rural areas. Through questionnaires 560 valid women’s
questionnaires from July to September 2020 without working from home during covid-19 pandemic in Taiwan, “safety”
is the primary indicator, and there are significant differences in the built environment of women’s active commuting
between urban-rural areas. Finally, through PLS-SEM method, it was found that in terms of urban areas, women are
most likely to take mass fransit (67%), and built environment planning must consider density (unrelated to
employment), diversity, distance to mass transit, and design. In terms of rural women, most of them use bicycles (60%).
Built environment planning must consider density, diversity, accessibility, distance to public transportation, and design.
The more comprehensive development strategy provides in planning and development of the built environment for
women's active commuting.
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1. INTRODUCTION

The issue of urban-rural differences is an important development issue under the trend of global urbanization in recent
years (Koohammad et al., 2017; Fan et al., 2017). The environment between urban and rural areas will affect people's
travel behavior (Frost et al., 2010; Hansen et al., 2015; Millward & Spinney, 2011), many studies have also found,
residential density, mixed land use, intersection density, can affect physical activity behavior (Ewing & Cervero, 2010;
Millward et al., 2014). Urban and rural environments will affect people’s physical activity and health, and active
commuting is an effective way to integrate activities into people’s daily life and increase physical activity (Shephard,
2008; Bopp et al., 2012; Bopp et al., 2013; Fan et al., 2017). Physical activity refers to body movements produced by
skeletal muscles that consume calories (Caspersen, Powell, & Christenson, 1985), such as regular physical activities
such as walking, cycling, and work activities, can improve physical fithess (Puciato, Rozpara & Borysiuk, 2018).
Among them, transportation plays a very important role in the improvement of physical activity. Vigorous commuting
mainly consists of three modes: walking, biking or taking public transportation, which are deeply involved in people's
daily life. Some research find that the built environment affects active commuting and life satisfaction, which contains
street connectivity, design, items such as mixed land use were positively associated with active commuting (Bassett,
2012; Bauman et al., 2012, Yin et al., 2021), and the built environment under urban-rural differences will have different
impacts on physical activity, further in-depth research should be conducted on different socioeconomic backgrounds
such as gender (Fan et al., 2017).

Furthermore, women's issues and the construction of high-quality urban and rural environments should be given more
attention in the Sustainable Development Goals (Sustainable Development Goals, SDGs), because it clearly
stipulates that SDG5 achieves gender equality and SDG11 builds inclusive, safe, resilient and sustainable cities and
rural planning. Related research points to better work-life balance for women who commute on active commuters
(Herman & Larouche, 2021), while there were gender-related differences in the association between the built
environment and physical activity, good built environment planning reduces women's sedentary and better physical
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activity (Nichani et al., 2021), so we should deeply explore the planning and design projects of the built environment
that women pay attention to when they are active commuting.

In Taiwan, The Ministry of Communications (2022) surveyed the purpose of public travel, it was found that
"commuting” was the highest at 44.5%. The gender survey found that the market share of women in public
transportation is higher than that of men (19.3% for women and 12.6% for men). And according to the latest statistics
from the "National Health Interview Survey", the rate of insufficient physical activity among the population over the
age of 18 in Taiwan is 47.3%, of which 55.2% are women, which is 16.2 percentage points higher than men (39.0%)
(Computer and Accounting Office, Executive Yuan, 2022). In terms of urban-rural gap, the market shares of public
transport in urban areas (19.9%) is significantly higher than that in non-urban areas (6.3%). The purpose of going out

in urban areas is mainly "commuting”, "commuting to school" and "business (business)", while in rural areas, the main
purposes of travel are "family and personal activities”, "shopping" and "leisure". The proportion of women in Taiwan
is higher in rural areas than in urban areas (an average of 48.9% in urban areas and 51.21% in rural areas). In terms
of annual income, metro areas are higher than rural areas ($47,900 on average in metro areas vs $39,500 in rural
areas). In terms of medical quality, the medical conditions in urban areas are higher than those in rural areas (the
average number of medical institutions in urban areas is 2,908, and the average number of institutions in rural areas
is 364; the average number of people (person/institution) served by each medical institution in urban areas is 970,
and 1405 in rural areas). However, in terms of environmental quality, rural areas are higher than urban areas (PM2.5
concentrations in urban areas is 14.95 yg/m3, compared with 14.3 ug/m3 in rural areas) (Directorate General of

Budget, Accounting and Statistics, DGBAS, 2022).

However, looking at Taiwan's current urban and rural environment construction and design, the needs of
disadvantaged groups such as women are often ignored, and there is no differentiated planning for the different needs
of urban and rural areas. Therefore, can through good built environment design, increased physical activity in women
through active commuting? Construct a more complete built environment for dynamic commuting, especially in line
with the needs of women? And expanded to combine walking, active commuting travel modes such as bicycles and
public transportation systems, constructing a diversified dynamic commuting built environment strategy? These are
all topics worth discussing. This study mainly focuses on women's issues around rural-urban differences. Firstly,
through related research at home and abroad, the preliminary measurement factors of women's active commuting
built environment are established, and the decision-making indicators of Taiwan women's active commuting built
environment are constructed. Furthermore, it is necessary to understand the female public's emphasis on the
indicators of the active commuting built environment in urban areas (Urban Area) and rural areas (Rural Area), and
to explore the correlation between the female public's emphasis on active commuting and urban and rural built
environment indicators. In addition, the indicators of the built environment for women's active commuting are
established to measure the applicability and differences between Taiwan's urban and rural areas, so as to propose a
comprehensive overall development strategy, which can be used as a reference for government planning agencies
to study the development of the built environment for women's active commuting.

2. LITERATURE REVIEW

The difference between urban and rural environments (Urban and Rural) will have an impact on people's lives. The
situation of overweight and obesity is more serious in rural areas than in urban areas in Australia (Cleland et al.,
2010), and the physical activity of people who visit parks in rural areas tends to be lower than urban area in U.S.A.
(Shores & West, 2010). The accessibility and quality of parks in urban neighborhoods are higher than those in rural
areas in U.S.A., which will help people's physical activity and health (Kaczynski and Henderson, 2007). The
accessibility, lighting and safety of urban parks and the diversity of recreational equipment are all higher than those
in rural areas, which will encourage people to engage in physical activity in Australia (Veitch et al., 2013). In remote
rural areas and suburban areas, the impact of the built environment on the physical activity of the respondents is
lower than that in urban areas and large rural towns (Losada-Rojas et al., 2022), so the characteristics of the built
environment play an important role in the physical activity of urban and rural people (Stefansdottir et al., 2018; Sarkar,
et al., 2014; Bassett, 2012; Bauman et al., 2012, Fan et al., 2017) and was also considered an important health
promotion strategy (Sarkar , et al., 2014; Frank et al., 2003). Specific neighborhood characteristics were highly
correlated with increased physical activity (mainly walking and cycling), while built environment characteristics
included mixed land use, medium to high residential density, availability of sidewalks, availability of sidewalks, street
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connectivity, availability of recreational facilities such as parks and trails, safety, and aesthetics (Frank et al ., 2003;
Sallis et al., 2016; Van Dyck et al., 2012), Commuter Cycling focuses on mixed land use, street connectivity, green
spaces, and bicycle facilities (Cervero et al., 2009; Yang et al., 2019 ; Wu et al., 2021). Residential density, land use
mix, and intersection density can affect physical activity behavior, especially in walking environments (Ewing and
Cervero, 2010; Millward et al., 2014). In addition, Gan (2021) pointed out that a large number of empirical studies
have demonstrated the relationship between the built environment and mass transit transfer (walking/bicycle)
patterns, and the characteristics of the built environment include population density, land use diversity, street design,
mass transit accessibility, perceived walkability, and perceived bike-ability. In addition to the applicability of the above
indicators to cities, rural applicability is also applied in related research. For example, in rural (suburban) built
environments, the improvement and accessibility through bicycles or trails, as well as the maintenance of green
spaces, are very important for improving physical activity (Stefansdottir et al., 2018). The accessibility of public
transportation can actively encourage rural residents to choose public transportation as a means of commuting, and
walking is the best means of transportation that complements public transportation. It is suggested that rural areas
can increase the accessibility of public transportation routes and stations, and related facilities to meet the needs of
residents, increase land use diversity and provide sufficient trees and other built environment design strategies to
enhance perceived environmental attractiveness and safety and security (Ao et al., 2020).

It can be seen from the above that, the built environment in urban and rural areas will affect people's physical activities,
and active commuting is an effective way to increase physical activity, physical activity includes leisure time,
occupational, household, and transportation, etc., among them, transportation orientation plays a very important role
in the promotion of physical activity, it penetrates into people's daily life mainly through active commuting. Active
commuting is mainly walking, three modes of cycling or public transport, active commuting increases physical fitness,
such as reducing the risk of obesity, diabetes, cardiovascular disease, etc. (Hamer & Chida, 2008). However, most
of the current literature on active commuting focuses on the effects on physical and mental health (Baker et al., 2021),
but recently some literature has begun to discuss the impact of the built environment on active commuting, such as
street connectivity, neighborhood (e.g. more greenery), infrastructure elements (e.g. sidewalks) , safe traffic
conditions, distance to the destination, population density, and mixed land use are positively associated with active
commuting (Herman & Larouche, 2021). Built environment and active commuting time, body mass index (BMI) and
life satisfaction are correlated (Yin et al., 2021). Fan et al. (2017) explored the urban-rural differences in the built
environment and dynamic commuting in the United States, using the 3D (density, diversity, and design) built
environment characteristics established by Cervero & Kockelman (1997), and found that commuting in urban areas
is mainly by mass transit, the rural areas are mainly walking. Rural and urban areas have a similar relationship, for
example, there is a positive correlation between road greening and walking commuting. On the other hand, the
features of the built environment that contrast rural and urban areas, such as street connectivity for pedestrian
commuting, the population density of mass transit commuting and walking commuting, and proposed that further in-
depth research should be conducted on different social and economic backgrounds, such as gender, age, etc.

In recent years, more and more related studies have focused on the characteristics of geographical environment,
such as residence, community and neighborhood environment, etc., will affect women's physical activity, higher
walkability (residential density, street connectivity, land use mix, and net retail area) were also found to be associated
with reduced TV viewing time among women (Sugiyama et al., 2007). More neighborhood greening linked to less
sedentary time in women (Nichani et al., 2021), residential density is negatively correlated with women’s walking time
(Aldred et al., 2016), while the accessibility of travel destinations is positively related to cycling, distance, carrying
children and safety considerations cause urban women to commute less by bicycle (Higuera-Mendieta, 2021).
Women's sense of security, whether urban or suburban, is more closely related to the built environment (Bdrjesson

2012; Basu et al., 2021), which in turn affects their travel decisions, compared with the travel time and cost of
women, safety perception has a greater impact on transportation choice (Mark & Heinrichs, 2019), and women pay
more attention to aesthetic perception (Su et al., 2014). Also, women who commute to and from get off work using
the vitality commuter, have a better effect on work-life balance, the subjective well-being is also relatively improved
(Herman & Larouche, 2021). However, about the emphasis placed on the built environment on women's active
commuting in different modes of transport, and the association between urban-rural differences is poorly understood,
under the current goal of advocating gender equality and a high-quality urban and rural environment, further research
is needed.
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Based on the above literature, it can be concluded that, the differences in the built environment between urban and
rural areas will affect people's physical activity, while active commuting in physical activities mostly focuses on the
impact of the built environment on physical and mental health, or focus on walking during active commuting, the
individual built environment requirements of dynamic commuter travel modes such as bicycles and public
transportation systems; However, the built environment of urban-rural differences will indeed result in different choices
of physical activities and means of transportation, and when the gradual development and perception of women's
issues are relatively sensitive, it is more urgent to combine the built environment of urban and rural differences,
women and the aspect of active commuting, to construct a dynamic commuting built environment that is more in line
with the needs of women. Therefore, this study uses Cervero et al. (2009) 5D Density, Diversity (diversity of land
use), Design (urban design), Destination Accessibility (accessibility of the region), Distance to transit (distance to
transit from mass transit) as the basis, to explore the evaluation index framework for the built environment when
women active commuting, as the basis for subsequent research.

A. Density

Residential density and street connectivity affect walking and all physical activity, , for obesity and related chronic
diseases, the density of residential areas and the connectivity of streets are important factors(Oakes et al., 2007).
many studies have also revealed that medium to high residential density is highly correlated with increased physical
activity (Kerr et al., 2016; Sallis et al., 2016; Van Dyck et al., 2012), density includes residential density, public
transportation density, employment density, community service facility density, leisure and entertainment facility
density, these five densities affect physical activity (Troped et al., 2010). High density of community service facilities
means better social care and support, the higher the density of leisure and entertainment facilities and the density of
mass transportation, the less the use of medical services (Sarkar, et al., 2014). Population density is positively
correlated with walking behavior, but only for metro areas (Fan et al., 2017). The built environment indicators in rural
areas (community service facility density, road density, traffic distance and destination accessibility, has a significant
impact on the choice of vehicle, the density of community service facilities has the greatest impact on rural residents’
choice of means of transport, the higher the density, the greater the probability that rural residents choose bicycles
(Ao et al., 2020).

B. Diversity

Frank et al. (2010) pointed out that, living in walkable neighborhoods, as long as you walk or take public transportation
more than 2-3 times, will reduce car usage by up to 58%. Also, street connectivity and land use mix factors will also
affect residents' willingness to walk. According to the research of Kuzmyak et al. (2003), increasing the mixed use of
land can reduce the distance people commute or travel, even by walking or cycling, while employees working in
mixed-use commercial districts tend to be willing to choose various modes of transportation to commute, so the mixed
use of land can effectively reduce the travel time and distance. Diversified land use can create a friendly built
environment space for urban women, such as diverse recreational land uses (shopping, coffee shops, restaurants,
etc.) (Sadeghi & Jangjoo, 2022). At public transportation stations and exits, planning can be more conducive to
women's daily travel, shopping for daily necessities and social interaction (Chen et al., 2022). Furthermore, Basu et
al. (2021) study pointed out that, the perceived risk of being assaulted/robbed/harassed is higher for women in the
suburbs, compared with vacant land, residential, commercial and mixed land uses provide pedestrians with a sense
of security. Women in suburban areas experience increased perceived safety when traveling through commercial and
mixed land-use areas at night, increase the functional use of idle open space, increasing land use diversity can
improve perceived safety and reduce gender inequality in safety perception.

C. Design
1. Green space and landscaping

Green space includes parks, open spaces, sports fields, tree-lined roads, trails, community gardens, street trees,
nature reserves and relatively rare green walls, green lanes, etc. (Roy et al., 2012). Parks are often regarded as a
stronghold for sports activities, which can enhance health and reduce the risk of mortality and disease (Barton &
Pretty, 2010). Green space can not only relieve stress, but also be a place for social connection, thereby increasing
safety and belonging of residents (Wolch et al., 2014). When women take a leisurely walk in parks, tree-lined open
spaces, or even residential areas with small green spaces, their emotional and psychological functioning states are
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significantly enhanced (Wu & Kim, 2021). Urban women pay more attention to the design and beauty of buildings
(Sadeghi & Jangjoo, 2022). In addition, more neighborhood greenery is associated with less sitting time among
women (Nichani, 2021), and women perceive tree-filled walking environments as more enjoyable (Yang et al., 2018).
Generally speaking, if there are more trees and shacks on the sidewalk, women in suburbs will prefer to walk,
especially during the day (Basu et al., 2021), and they can also stay away from annoying environmental pollution
such as air pollution and noise pollution (Sadeghi & Jangjoo, 2022).

2. Place and Street Design

Street connectivity and residential density affect walking and all physical activity, and for obesity and related chronic
diseases, residential density and street connectivity are important factors (Oakes et al., 2007). Marshall et al. (2014)
pointed out that on major roads, fewer lanes, more compact, and more connected street networks were associated
with lower rates of obesity, diabetes, hypertension, and heart disease among residents, whereas wider major streets
and more lanes lead to higher rates of obesity and diabetes. In addition, Tao et al. (2020) found that street intersection
density was positively correlated with walking distance, while Wang et al. (2020) pointed out that street intersection
density was positively correlated with bicycle usage frequency around subway stations. Wu et al. (2018) found that
after controlling for socio-demographics and trip attributes, adequate cycling facilities, comfortable cycling spaces,
and safe parking spaces were positively and significantly related to the integration of subways and bicycles. The
presence of good bicycle facilities has the strongest effect, with more intersections and higher cyclists. This was
followed by safe, ample parking and a pleasant cycling environment, which indicated that cyclists were most
concerned about cycling infrastructure. Providing good cycling facilities is most likely to increase the likelihood of
choosing cycling as a mode of transport in combination with mass transit. In the women-related study, it was found
that dedicated bicycle lanes were positively associated with cycling among urban women (Higuera-Mendieta et al.,
2021). Sidewalk design (such as width and pavement) is also an element of the built environment that urban women
pay attention to, because their clothing and shoes may have special needs when walking (such as long skirts or high
heels, etc.). Women may walk with young children or push strollers, so well-designed streets can improve women's
mobility (Sadeghi & Jangjoo, 2022).

3 Safety

A safe environment, including the improvement of facilities and equipment, public security, traffic, etc., will affect
people's willingness to go out. For walking and sports, safety is an important consideration (Michael et al., 2006).
Nowadays, as the importance of walking and cycling is getting higher and higher, the safety of walking and cycling is
getting more and more attention. Traffic accidents are one of the reasons that hinder people from walking and cycling,
especially for women, children and the elderly (Pucher & Buehler, 2006). In urban areas, the lack of safe sidewalks
also reduces the number of children walking or biking to school (Srinivasan et al., 2003). Improved traffic safety
encourages more people to walk and cycle. Besides traffic safety, social safety is also a factor that people value,
pointing out that women attach importance to safety when commuting by bicycle (Orozco-Fontalvo et al., 2019;
Montoya-Robledo et al., 2020; Higuera-Mendieta, 2021). Adequate light and effective lighting can create a sense of
safety and comfort for urban women in the built environment (Sadeghi & Jangjoo, 2022; Sasani et al., 2017). Suburban
women had a higher perceived risk of assault/robbery/harassment when walking at night compared to daytime, and
were less likely to be assaulted/robbed/harassed at night if they walked through mixed commercial and land areas
(Basu et al., 2022). Women feel safer when walking with others (Paydar et al., 2017; Segar et al., 2017; Yang et al.,
2018) and install more surveillance cameras (Cozens et al., 2005; Painter, 1996), as well as clear sightlines, increased
lighting, frequent landscape maintenance, and improved built environment design can improve the safety of female
pedestrians in suburban walking environments, especially at night (Herbert & Davidson, 1994; Oviedo-Trespalacios
& Scott- Parker, 2017).

D. Destination Accessibility

The closer the home is to sidewalks, streets and parks or recreational facilities, the greater the chances of people
visiting and effectively reducing the incidence of obesity (Stigsdotter, 2005; Cervero et al., 2009). Van den Berg et al.
(2010) believed that residents who live closer to parks and greens experience less stress than those who live farther
away from parks and greens. Michael et al. (2006) pointed out that it is important to have a place to stop and meet
friends when walking for the elderly, and also mentioned that if the store is closer to the home, the elderly can not
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only walk and exercise, but also Can do some daily activities (such as purchasing, etc.). Gan (2021) pointed out that
walking distance is more sensitive to traveler perception and built environment than cycling distance. Because there
are more important factors in the walking distance model than in the cycling distance model, for example, the presence
of good walking facilities is significantly related to walking distance, while the presence of good cycling facilities has
an insignificant effect on cycling distance, which means that travelers have more sensitive while walking. When
destination accessibility is good, residents tend to walk (Ao et al., 2020), and easily using different routes and different
means of transportation will increase urban women's willingness to walk (Sadeghi & Jangjoo, 2022).

E. Distance to transit

Michael et al. (2006) indicated that if public transportation is available near people's homes, people will take public
transportation instead of cycling or driving to increase walking opportunities or additional activities. The closer the
distance to public transportation stations, the more willing residents are to walk and ride bicycles, increasing their
physical activity (Cervero et al., 2006; 2009). The shorter the pedestrian's walking distance to the MRT station, the
higher the willingness to take the MRT. Conversely, if public transportation is too far away from home, the chances
of taking it will decrease (Michael et al., 2006). Women are more sensitive to mass transit station distance and street
connectivity (Chen et al., 2022; Dickerson et al., 2019).

From the collection of the above literature, it is found that most of the literature focuses on the impact of individual
commuting vehicles or individual indicators of the built environment on physical and mental health, and the discussion
on women's issues is relatively limited. There is no set of indicator frameworks and related discussions on women's
active commuting in the built environment, and there is no integrated research on urban areas and rural areas.
Therefore, this study mainly comprehensively explores the impact of urban and rural built environment characteristics
on women's active commuting, which has not been mentioned in the relevant literature. And the correlation of various
indicators discussed in the relevant literature is expanded into the built environment assessment indicators for
constructing women's active commuting, which will serve as the basis for follow-up research. Therefore, this study
modified Sarkar, et al. (2014) and compiled related studies to sort out the indicators of built environment impact on
physical activity as shown in Figure 1.

| Mass transit density |

‘ Residential density |

| Employment density ‘

‘ Community service facility density |

| Leisure and entertainment facility density ‘

‘ Diversity ‘ ‘ Mixed land use |

| Facility accessibility |
-
Indicators for the
| assessment of
women's active
commuting in the
built environment

| sidewalk accessibility |
Accessibility |

Street connectivity |

Accessibility to parks and recreational facilities

| Distance to MRT station |

Distance to bus station ‘

| Distance to Ubike —|

| Green Landscaping |

Design “ | Venue and street design ‘

‘ Safety |

Figure 1. Framework diagram of indicators for the assessment of women's active commuting in the built
environment

3. RESEARCH HYPOTHESIS AND RESEARCH METHODS
A. Research Hypothesis

Research Hypothesis is carried out according to the indicators screened by FDM. Previous studies have shown that
differences in the built environment between urban and rural areas will affect people's physical activities. Different
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commuting vehicles will have different built environment indicators, and different genders will have different
perceptions and needs. In order to understand the relationship between female active commuting and the emphasis
on the built environment under the urban-rural differences, this study puts forward the following hypotheses:

Cervero and Kockelman (1997) found that commuting in urban areas is dominated by mass transit, while in rural
areas commuting is dominated by walking, with similar relationships between rural and urban areas. For example,
there is a positive correlation between road greening and walking commuting; while rural and urban features of the
built environment are opposite, such as street connectivity for walking commuting, population density distance
between mass transit commuting and walking commuting. Safety considerations will affect the number of times urban
women commute by bicycle (Higuera-Mendieta, 2021). However, there is a paucity of literature on the importance of
the built environment and urban-rural differences in active commuting in different modes of transport for women.
Based on this, we propose:

H1: Urban and rural women place significant differences in the emphasis on built environment indicators for active
commuting

Diversified land use can create a friendly built environment space for urban women, such as diverse leisure and
entertainment land use (shopping, coffee shops, restaurants, etc.) (Sadeghi & Jangjoo, 2022). At public transportation
stations and exits, planning can be more conducive to women's daily travel, shopping for daily necessities and social
interaction (Chen et al., 2022). Urban women pay more attention to the design and beauty of buildings (Sadeghi &
Jangjoo, 2022). Bicycle lanes are positively associated with urban female cycling (Higuera-Mendieta et al., 2021).
Good sidewalk design (such as width and pavement) can improve the walking activity of urban women (Sadeghi &
Jangjoo, 2022). When the destination is well accessible and different means of transportation will increase the
willingness of urban women to walk (Sadeghi & Jangjoo, 2022). However, is there an emphasis on different built
environments for urban women's active commuting in different vehicles? Based on this, we recommend:

H2: Urban women's active commuting uses different means of transportation (public transportation, bicycles, and
walking), which have a significant impact on the importance of different built environment indicators.

The built environment indicators in the rural (community service facility density, road density, traffic distance, and
destination accessibility) have a significant impact on the choice of transportation means (Ao et al., 2020). Suburban
women have a higher perceived risk of assault/robbery/harassment when walking at night and feel safer if they walk
through commercial and land mixed areas ((Basu et al., 2022; Paydar et al., 2017; Segar et al., 2017; Yang et al.,
2018). However, is there any emphasis on different built environments for rural women's active commuting in different
vehicles? Based on this, we recommend:

H3: Rural women's active commuting uses different means of transportation (public transportation, bicycles, and
walking), which have a significant impact on the importance of different built environment indicators.

B. Research Methods

In order to understand the relationship between urban and rural women’s active commuting use of vehicles and the
degree of emphasis on the built environment, this study used the partial least squares method structural equation
(Partial Least Squares SEM, PLS-SEM) and the statistical software Smart PLS 3 (Ringle, Wende & Becker, 2015) to
estimate the model and analyze it. In the past, the covariance-based structural equation modeling (CB-SEM) was
often used as the analysis method, but there are still many limitations in the practical application of CB-SEM (such as
normal requirements, large samples), so PLS-SEM has been widely used recently (Chen, 2018). PLS-SEM can be
used for prediction and explanation, while CB-SEM is limited to explanation (Hair Jr et al., 2017; Wold, 1974). Both
the methods are complementary, not competitive. (Dash & Paul, 2021). After the analysis and comparison of CB-
SEM, this study is more suitable for PLS-SEM analysis (see as Appendix). PLS-SEM is a multivariate analysis method
for estimating path models with latent variables (Hair et al., 2017; Henseler et al., 2016; Sarstedt, et al., 2011), PLS
is reflective and Formative (or a mixture of the two) to construct latent variables for observational indicators, with wider
use and less data-restricted characteristics, has become an increasingly common analytical tool in the field of market
research and social sciences (Hair et al., 2012). The evaluation of the measurement model in the PLS-SEM model
mainly includes indicator reliability, construct reliability, convergent validity, and discriminant validity (Hulland, 1999;
Hair, et al., 2014). In the index reliability part, in order to examine the explanatory power of factors, the Standardized
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Factor Loading (SFL) of each observed variable (Standardized Factor Loading, SFL) generally reaches at least the
threshold of 0.7 (Hair et al., 2014), but in practice, it is indeed not easy to achieve, so Hulland (1999) believes that it
can be accepted if it is greater than 0.5 (Chen, 2018). In the combined reliability part, the CR value is between 0 and
1, and the higher the value, the higher the internal consistency. The standard must be greater than 0.7 to be consistent
(Fornell & Larcker, 1981; Hair et al., 2014). In convergent validity part, the average variation extraction (AVE) is the
degree to which all the measurement variable variations in the potential variables can explain the potential variables,
that is, the higher the AVE, the higher the degree to which the potential variables are explained by the variation of the
measurement variables. According to the average variation extraction (AVE) value should be above 0.5 to ensure
acceptable convergent validity, but if the AVE is higher than 0.5, it means that the factor loading must be higher than
0.7, considering the actual aspect of the data, AVE higher than 0.36 can also be regarded as barely acceptable
standard (Fornell & Larcker, 1981). Discriminant validity Compared with traditional evaluation methods (cross-
loadings (cross-loadings) and Fornell & Larker criteria), heterotrait-monotrait ratio (HTMT) is superior in recent years
(Henseler, et al., 2015; Voorhees, et al., 2016). Henseler et al. (2015) believed that the HTMT confidence intervals
between all facets did not contain 1, only when it has discriminant validity, if the HTMT value is less than 0.9, then
there is discriminant validity between the two reactive facets (Chen, 2018). In addition, structural fit (structural fit) is
about the size of the explanatory power, R? (R square) and corrected R? (R square adjusted) can explain the variation
of potential variables, R? will be between 0 and 1, but the threshold does not There is no definite standard. Generally
speaking, when the R? value is close to 0.25, it can be regarded as a little weak explanatory ability; when the R? value
is close to 0.5, the model needs to have moderate explanatory ability; when the R? value is close to 0.75, the
explanatory ability of the model is significant (Hair et al. al., 2014); Furthermore, the influence index (%) of exogenous
variables on endogenous variables, according to the f2 value evaluation principle of Cohen (1998), when 0.02<
f2=0.15 is called a small effect, 0.15< f2=0.35 When 2>0.35, it is called medium effect, and when 2>0.35, it is called
large effect (Chen, 2018).

4. RESEARCH ANALYSIS AND RESULTS

Based on the aforementioned indicators for assessing women's active commuting in the built environment, in order
to investigate the difference in the importance of the indicators between urban and rural women, in this study, the
urban and rural residents of the Taoyuan District were surveyed, as the public transportation MRT system in Taoyuan
City, the Airport MRT line, straddles urban and rural areas, and the urban and rural governance in the same city is
more consistent. In the ticket price section, the MRT price is roughly $ 3 NT dollars/km (about 0.099 US dollars/km),
the bus ticket price is 15-30 NT dollars/route (about 0.5-1 US dollars/route), U-bike rental price is 10 NT dollars (about
0.33 US dollars) per 30 minutes within 4 hours. The average commute time for Taiwanese women is 28 minutes.
Sampling frame was established in advance with females over 18 years’ old who have the ability to make judgments
at Taoyuan MRT A8 Chang Gung Hospital Station (urban) and A15 Dayuan Station (rural) and surrounding bus stops
and U-bike (public bicycle) rental stations. Furthermore, a questionnaire survey was conducted with simple random
sampling. The number of sample size is determined by the statistics of the Ministry of Communications (2021) in the
"Survey on the Status of People's Daily Use of Transportation 2020". Women accounted for 19.3% of public
transportation, and 11.7% of pedestrians and bicycles. According to the Ministry of Accounting and Accounting Office
(2021), the female population in Taoyuan City in 2020 was 1,144,531, the male to female ratio was 1:1.02, and the
population over the age of 18 was 1,867,582. After calculation, the estimated female population in Taoyuan City was
942,128 over the age of 18. Therefore, the number of women over the age of 18 using active commuter vehicles is
approximately 292,059. The ratio of the urban population to the rural population in Taoyuan City is 1:0.33, so it is
estimated that the urban population of women over 18 years old is about 219,044 active commuters; the rural
population is about 73,015. In this study, the sample size formula n=22.p(1-p)/e? is used to calculate the sample size
of this study, where n represents the sample size, Z represents the level of confidence, p represents the true
proportion of the parent population, and e represents the tolerable error. Since the value of p cannot be determined,
p=0.5 is set to maximize the value of n. Therefore, this study will adopt a confidence level of 95% (Z=1.96), an
allowable estimation error of 6% (€=0.06), and a random sample ratio of 1/2 (p=0.5). It is calculated that about 266
samples are needed for both urban and rural sample sizes. However, considering that there may be invalid
guestionnaires or refusal to answer, 300 questionnaires were distributed in urban and rural areas from July to
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September 2020%, a total of 600 questionnaires, of which 560 were valid questionnaires, and the effective
guestionnaire rate was 93%.

The questionnaires were divided into three sections: basic information of the respondents, women's use of transport
means in active commuting and the importance women attach to commuting in urban and rural areas. The questions
in the questionnaire are based on the indicators of each dimension (as shown in Figure 2) to ask about the degree of
importance and satisfaction. For example, in terms of density, it includes public transportation density, residential
density, employment density, community service facility density, and leisure and entertainment facility density
indicators. Questionnaire questions such as: Do you value the mass transit density here? Are you satisfied with the
mass transit density here? The importance level was measured on a five-point Likert's scale, with a scale of 1 to 5,
with 1 being "very little importance” and 5 being "very much importance".

A. Results of Descriptive Statistics

It can be seen from Table 1 that in the basic information part of the respondents in urban areas, most of the active
commuters are college female students aged 18 to 23, most of them are unmarried, and they mainly live in North
Taoyuan. 67% of the commuting vehicles used take the "mass transportation system”. In rural areas, most of the
active commuters are 46-50-year-old women in the agriculture and animal husbandry manufacturing industry. Most
of them are married and have three or more children. They mainly live in South Taoyuan and use transportation most
often. Most of the commuting vehicles are "bicycles" with a ratio of 60%. As shown in Table 2, in terms of the extent
to which urban women value active commuting in urban and rural areas, safety scored the highest (4.51), followed
by street connectivity (4.50) and accessibility (4.43). In terms of the extent to which rural women value active
commuting in urban and rural areas, safety scored the highest (4.26), followed by distance to bus stops (4.17) and
venue and street design (4.03), as shown in Figure 3. It is worth mentioning that among the indicators of the built
environment valued for women’s active commuting, “safety” is the primary concern. This is why both urban and rural
women consider this indicator to be of high importance. In addition, the importance of "safety” is also ranked first
among the relevant indicators by experts. Therefore, "safety" can be the primary indicator for the development of an
active commuting environment for women in the future.

Table 1 Descriptive Statistics based on the Questionnaire that surveys Urban and Rural Women's Active
Commuting in the Built Environment

Je Number Percentage Number Percentage Occupation/ldentity Number Percentage Number Perc
(Urban | (Urban Area) (Rural (Rural Area) (Urban (Urban Area) | (Rural (Rur.
Area) Area) Area) Area)
18-23 73 26% 34 12% Student 67 24% 4 .
24-29 29 10% 36 13% civil servants and 42 15% 36 1
30-35 30 11% 25 9% Financial industry 31 11% 37 1
36-40 32 11% 20 7% Construction industry 6 2% 9 .
11-45 28 10% 29 10% Electronics industry 4 1% 8 .
16-50 27 10% 38 14% Service industry 52 19% 23 {
51-55 Agriculture and
14 5% 25 9% Manufacturing 4 1% 72 2
Industry
56-60 20 % 32 11% Information Industry 6 2% 3
51-65 19 7% 26 9% Freelance 28 10% 8 .
65 or 8 3% 15 5% Other 40 14% 80 2

e
on level | Number Percentage Number Percentage

Number Percentage Number

(Urban (Urban Area) (Rural (Rural Area) Aver?lgceor;(;nthly (Urban (Urban Area) (Rural (;irr(

Area) Area) Area) Area) |
ety 54 19% 45 16% NT$ 10,000 or below 72 36% 143 g
r below
- high 23 8% 9 3% NT$ 10001-20000 29 10% 35 1
school 55 20% 65 23% NT$ 20001-30000 34 12% 33 1
college 33 12% 122 44% NT$ 30001-40000 54 19% 39 1
arsity 95 34% 36 13% NT$ 40001-50000 31 11% 20 )
2 school 20 7% 3 1% NT$ 50001 or above 60 21% 10

ove

! During this period of time, the covid-19 epidemic in Taiwan is well under control and there is no need to work from home.
Taiwan's epidemic situation expanded in May 2021 and entered the third-level strict lockdown. At this time, the situation of
working from home began.

2142



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 4, pp 2134-2155

| status | Number Percentage Number Percentage Number Percentage Number Fr
(Urban | (Urban Area) | (Rural (Rural Area) Number of children (Urban (Urban Area) | (Rural (Rur.

Area) Area) Area) Area) |

ried 105 38% 172 61% 0 159 57% 74 2
irried 115 41% 108 39% 1 36 13% 15 !
antto 60 21% 2 65 23% 16 n
3 or more 20 7% 175 6

e of Number Percentage Number Percentage The most commonly Number Percentage Number Perc
ence (Urban | (Urban Area) | (Rural (Rural Area) used means of (Urban (Urban Area) | (Rural (Rur.
Area) Area) transport Area) Area) |

aoyuan 187 67% 104 37% Mass transit system 187 67% 53 1
aoyuar? 75 27% 113 40% Bicycle 30 11% 169 €
nous 18 6% 63 23% Walking 63 23% 58 2
tal 280 100.0 280 100.0 Total 280 100.0 280 1

1 "North Taoyuan" is traditionally dominated by southern Fujianese settlements, including Taoyuan District, Guishan
District, Bade District, Daxi District, Luzhu District, and Dayuan District.

2 "South Taoyuan" was the main settlement area of Hakka in the early days, including Zhongli District, Yangmei District,
Pingzhen District, Longtan District, Guanyin District, and Xinwu District.

3 "Indigenous areas" are aboriginal settlements, mainly cultural revitalization areas.

Safety (4.51) Safety (4.26)
Street connectivity (4.50 Urban Rural ; ;
y (4.50) area area Distance to bus station (4.17)
Facility accessibility Vi d street desi
The attach importance enue and street cesign
(4.43) (4.03)

Figure 2. The importance women attach to indicators for assessing vibrant commuting and the built environment in
the context of urban-rural differences

B. Difference between urban and rural areas

In order to investigate the importance of the built environment indicators valued for women's active commuting in the
urban and rural areas, in this study, independent sample T-tests were used for analysis, as shown in Table 2. It is
found that there are significant differences in the use of active commuting transport tools, public transport density,
residential density, density of community service facilities, density of leisure and recreational facilities, accessibility of
facilities, accessibility of pavements, street connectivity, distance to MRT stations and distance to Ubike, which means
that women in urban and rural areas attach different levels of importance to the use of active commuting transport
and built environment indicators. So H1 was partially supported. In the future, when planning, the relevant authorities
in Taiwan should focus specifically on the above-mentioned indicators, such as the density of public transport in urban
and rural areas, which are significantly different, in order to establish appropriate standards and address different
needs. In addition, because of the different environments in which rural and urban women live, rural residents attach
less importance to the relevant indicators than urban residents, so the relevant authorities should first focus on
promoting the concept of active commuting for rural women and the design of related facilities in the built environment.

2143



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 4, pp 2134-2155

Table 2. Independent Sample T-Test on Indicators for the Assessment of Active Commuting and Built
Environment between Urban and Rural Women

Category Average gé%?gt?éﬂ T-value Significance
Means of transport for active
commuting ; LFJQ[RZT %g? ggg -5.409 .000***
(Mass transit, biking, walking) ' ’

Mass transit density %LbrgT gé?gg 1'.8046867674 7.102 .000***
Residential density %ﬁg? g%gz gggg% 9.347 000%**

Employment density LFJ{LbrgT %ggg‘z’ 19131065748 -9.990 .069

Community service facility Urban 4.1464 .93325
density Rural 3.9321 99048 2.635 002*
Leisure and entertainment facility Urban 4.2286 .89877 4.966 004*
density Rural 3.8750 .718202 ) '

Mixed use of land %Lbrg'ﬂ %égg% 1.9075236499 -2.626 297

Facility accessibility LFJ{ngI] j‘{g%% ;%gg 6.372 .044*
Sidewalk accessibility %ngl] gég;g 1'?056288810 7.168 000%**
Street connectivity %Lt’gl] ‘31%9188 gg;? 13521 000%**

Parks and recreational facilities %LbrgT ggﬁg 2'76500%117 -.286 .009
Distance to MRT station %Lbrgrﬂ ‘3198%(13 1'?033362953 3.556 .000***

Distance to bus station %Lbrg? ii‘%% ;g%% 2.344 772

Distance to Ubike Jrban 2100 L 110.771 002*

Green space in the park and Urban 4.0071 77128 9.846 473

green landscaping Rural 3.8714 .76522 : )
Venue and street design %L?ZT ﬁ(l)gg(l) g%gg 981 051
Urban 45107 .84239
Safety Rural 4.2571 83481 -2.325 079

C. Theinfluence relationship between urban and rural women's active commuting travel mode and the
degree of emphasis on the built environment

The results of the analysis (Table 3) showed that the AVE values were all above the threshold of 0.5, indicating that
the average explanatory power of the constructs was above 50% and that all of them had a degree of convergence.
The composite reliability (CR) values were all above the threshold of 0.7, indicating that all the constructs had internal
consistency reliability. The Cronbach's alpha was also above 0.7. The negative loadings between the variables and
the potential variables were all observed to be above 0.52, indicating that all the indicators were of medium confidence
or higher. In addition, in Table 4, it can be seen that the HTMT values for each construct are all less than 0.9 and
therefore have discriminant validity. The results of the above analysis show that the measurement models have the
threshold and requirements of reliability and validity. The structural model analysis will then be conducted to examine
the causal pathways between the constructs.

2 In terms of the reliability of the indicator, in order to examine the explanatory power of individual factors, the standardized
factor loading (SFL) of the observed variables is usually at least 0.7 (Hair et al., 2014), but in practice this is not easy to
achieve, so Hulland (1999) suggests that a value greater than 0.5 would be acceptable.
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Table 3. Estimation of measurement model parameters

Urban Area A
Composite verage
; Factor . FRAr Variation R2
Construct Indicator loading Cronbach’'s a reliability Extracted | (Corrected)
(AVE)
Mass transit 0.882
density
Residential density 0.767
Employment 0.614
ensity
Density Community 0.660 0.763 0.819 0.587 0.349
service facility
density
Leisure and 0.880
entertainment
facility density
Diversity Mixed use of Tand 0.788 0.997 0.998 0.992 0.253
Facnllti/ 0.677
accessibility
Sldey\{)agllkt 0.775
P accessibility
Accessibility Sireet connectivity 0794 0.707 0.770 0.664 0.825
Parks and 0.882
recreational
facilities
Distalrjllc_e to Dlstagt%g[it:nM RT 0.834
ublic
trangpo_rtation Dlstfglpacteizc;[g bus 0.684 0.844 0.798 0.580 0.972
station Distance to Ubike 0.742
Green space in the 0.838
park and green
Design yadndscaping a— 0.736 0.850 0.655 0.438
design
Safety 0.689
Rural Area
Mass transit 0.752
density
Residential density 0.862
Employment 0.736
ensity
Density Community 0.666 0.717 0.831 0.547 0.716
service facility
density
Leisure and 0.907
entertainment
facility density
Diversity Mixed use of Tand 0.696 0.998 1.000 1.000 0.663
FaulltY 0.643
accessibility
Sidewatk 0.739
e accessibility :
Accessibility Street connectivity 0838 0.718 0.823 0.565 0.785
Parks and
recreational 0.705
facilities
DiStan-e to Dlstagtcag[itgnM RT 0.829
ublic
trangpo_rtation Dlstz;pacteiz o bus 0.827 0.684 0.752 0.607 0.964
station Distance to Ubike 0.614
Green space in the
pa|1rkdand green 0.858
Design andscaping 0.789 0.730 0.582 0.604
9 Venug and street 0.848
esign
Safety 0.972
Table 4. Discriminant validity (HTMT)
Urban Area
tranlsjgc?lligtion Bicycle | Walking | Density Diversity Accessibility tDOI?IE
Public
transportation
Bicycle 0.539
Walking 0.889 0.509
Density 0.889 0.677 0.822
Diversity 0.414 0.454 0.449 0.572
Accessibility 0.678 0.545 0.741 0.296 0.507
Distance to transit 0.309 0.885 0.829 0.114 0.627 0.321
Design 0.504 0.410 0.489 0.809 0.354 0.313 0.¢
Rural Area
transggrlégtion Bicycle | Walking | Density | Diversity | Accessibility tDOItSIE
Public
transportation
Bicycle 0.135
Walking 0.201 0.234
Density 0.437 0.207 0.599
Diversity 0.279 0.462 0.045 0.120
Accessibility 0.262 0.093 0.867 0.877 0.075
Distance to transit 0.216 0.228 0.751 0.203 0.704 0.016
Design 0.760 0.247 0.585 0.914 0.452 0.864 0.

In terms of structural suitability, the R2 values (Table 4) reveal that density, accessibility, and distance to mass transit
have high explanatory power and design and diversity have moderate explanatory power in the urban and rural
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women's active commuting in the built environment. Furthermore, from the f2 values (Table 6), it can be found that for
urban areas, public transport — (density, diversity, accessibility and design) is a small effect, public transport —
distance to public transport is a large effect; bicycle — (density, diversity, accessibility) is a small effect, bicycle —
design is a medium effect, bicycle — distance to public transport is a large effect; walking — (distance to public
transport, design) is a small effect, walking — diversity is a medium effect, and bicycle — (walking, accessibility) is a
large effect. In urban areas, public transport — (density, diversity, accessibility and design) is a small effect, public
transport — distance to public transport is a large effect; bicycle — (density, diversity, accessibility) is a small effect,
bicycle — design is a medium effect, bicycle — distance to public transport is a large effect; walking — (distance to
public transport, design) is a small effect, walking — diversity is a medium effect and bicycle — (walking, accessibility)
is a large effect.

Table 7. f2 as a useful measure of local effect size

- Urban Area
Public - -
transportation Bicycle Walking
Density 0.08 0.02 0.50
Diversity 0.02 0.09 0.34
Accessibility 0.03 0.04 0.66
Distance to transit 1.721 5.948 0.03
Design 0.12 0.24 0.05
. Rural Area
Public - -
transportation Bicycle Walking
Density 0.10 0.03 0.34
Diversity 0.06 0.24 0.05
Accessibility 0.02 0.07 4.40
Distance to transit 19.32 8.83 0.576
Design 0.523 0.03 0.102

Furthermore, the results of the bootstrapping 5,000-trip analysis were used to assess the model's suitability and PLS-
SEM model path coefficients (Dijkstra & Henseler, 2015). The results of the analysis of the PLS structural model paths
of urban women's use of transport and the built environment for active commuting are shown in Figure 4. Among the
built environment indicators that women valued when using 'public transport' for active commuting, only accessibility
had no significant effect, while the rest had a significant effect. For women using 'walking' for active commuting, only
diversity had no significant effect, while the rest had a significant effect. When women used 'bicycles' for active
commuting, only accessibility and density had no significant effect, the rest had a significant effect. Therefore, when
planning and designing the built environment for women's active commuting in urban areas, those involved in public
transport-compatible built environment planning should consider density (unrelated to employment), diversity,
distance to public transport and design. For pedestrian-oriented built environment planning, density, accessibility,
distance to public transport and design should be considered. For bicycle-based built environment planning, diversity,
distance to public transport and design should be considered to encourage active commuting by urban women (Fig.
3). So H2 was partially supported.

Density

Most commonly used public
transportation

1.000 (0.000]

transportation

Most commonly used walking. fi 000 (0,000

Accessibility

Distance to Ubike
16)
:
244 (0 005) 000)
0.500 (0,022 *| Distance to MRT station
i

Most commonly used bicycle 000 (0.000;

. .. L..ii
0,092 (0,033, .| Venue and street design
610(00000———————
858 (0.000)

581 (0.0

Design
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Path coefficient (p

value) T-value P-value
Mass Transit -> Accessibility 0.061 1.857 0.063
Mass Transit -> Diversity 0.217 3.486 0.000
Mass Transit -> Density 0.267 4.881 0.000
Mass Trantsllgr-lzi'ltmstance to 0.754 10.498 0.000
Mass Transit -> Design 0.556 8.779 0.000
Walking -> Accessibility 0.894 62.688 0.000
WalKing -> Diversity 0.015 0.223 0.823
Walking -> Density 0.483 7.346 0.000
Walking -> Distance to transit 0.129 2.189 0.029
Walking -> Design 0.244 2.800 0.005
Biking -> Accessibility -0.036 1217 0.224
Biking -> Diversity 0.433 8.059 0.000
Biking -> Density -0.025 0.314 0.754
Biking -> Distance to transit 0.500 2.343 0.019
Biking -> Design 0.092 2.149 0.032

Figure 3. Analysis of urban women's use of transport in active commuting and PLS structural model paths for the
built environment

The results of the analysis of the PLS structural model paths in the built environment in relation to the means of
transport used by rural women for active commuting are shown in Figure 5. Of the built environment indicators that
were valued when women used 'public transport' for their active commuting, only distance to public transport had a
significant effect, while the rest had no significant effect. Only distance to public transport had no significant effect in
relation to design when women used ‘'walking' for active commuting, while the rest had a significant effect. When
women use 'bicycle’ for active commuting, there is a significant effect for all indicators. Therefore, when planning and
designing the built environment for rural women's active commuting, in the indicator of "public transport”, the relevant
units should give priority to the distance to public transport and provide more public transport venues to increase
women's use of public transport (The current percentage is only 19% as shown in Table 2), and then continue to plan
for other indicators after improvement is seen. When planning for the pedestrian-compatible built environment, the
relevant units must consider density, diversity and accessibility. When planning for the bicycle-compatible built
environment, density, diversity, accessibility, distance to public transport and design must be taken into account.
Given the relatively high rate of bicycle use in rural areas (the current percentage is 60% as shown in Table 4), rural
women attach great importance to various built environment indicators (Fig.4). So H3 was partially supported.

Leisure and entertainment
facility density

0.593 (0.00] wMass transit density
879 (0.000)

838 (0.0001‘ Employment density
617 (0. OOO'}‘

0.086 (0.111 0.479 (0.00| Residential density

=
> [ Gommunity servicefacity
Density | density

Most commonly used | ”
i arpotuan 000 0000

0.664 (0.000) 000 (0. 000)' Mixed land use

Public
transportation

Diversity
‘ sidewalk accessibllity

-
0.882 (0.000 Accessibility to parks and |
614 (0.000) recreational facilities

Most commonly used |
: 1.000 (0.000

walking 581 (0.000)"

Street connectivity
0.603 (0.000}_

‘ Facility accessibility
Accessibility
5)
walk )
04130.000) ‘ Distance to Ubike
855 (0.000)

507 (0.000] Distance to bussation
0.141 (0335 868 (0.000)

0.546 (0.000) ‘ Distance to MRT station

Most commonly used | Distance to transit

bigydle Y =4 1,000 (0.000

| Venue and street design
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790 (0.000) Safety
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Path c\‘l’glfgec)‘e“t ® T-value P-value
Mass Transit -> Accessibility -0.001 0.009 0.993
Mass Transit -> Diversity -0.060 0.402 0.688
Mass Transit -> Density 0.086 1.592 0.111
Mass Trantsllgr-]:i{mstance to 0.552 17.145 0.000
Mass Transit -> Design 0.220 1.584 0.113
Walking -> Accessibility 0.823 11.864 0.000
Walking -> Diversity 0.344 2.388 0.017
Walking -> Density 0.664 12.833 0.000
Walking -> Distance to transit 0.024 0.848 0.396
Walking -> Design 0.141 0.958 0.338
Biking -> Accessibility 0.115 2.721 0.007
Biking -> Diversity 0.311 4.394 0.000
Biking -> Density 0.260 6.950 0.000
Biking -> Distance to transit 0.546 30.615 0.000
Biking -> Design 0.164 2.241 0.025

Figure 4. Means of Transport Used by Rural Women in Active Commuting & Model Paths Analysis of PLS
structures for the Built Environment

5. CONCLUSIONS

This study constructs urban and rural women'’s built environment assessment indicators for active commuting, and
takes the MRT line as an example to explore the relationship and difference in the importance of women’s
benchmarking in urban areas and rural areas. In addition to planning more in line with actual needs, it is also more
important for past planning and research has not yet explored. The results of the questionnaire analysis on the
importance of urban and rural women to the evaluation indicators of the built environment for active commuting found
that "safety" is the most important development indicator in urban and rural areas. It is consistent with past literature
that both urban and rural women's sense of security is more closely related to the built environment, and it is also an
important indicator that affects women's travel decisions with dynamic commuter vehicles (Higuera-Mendieta, 2021;
Aldred et al., 2016; Borjesson, 2012; Mark & Heinrichs, 2019; Basu et al., 2021). In the part of safety indicators, it can
be designed with enough light and effective lighting at night, more surveillance equipment, patrol boxes, emergency
call buttons, etc. that women are concerned about. Furthermore, through the independent sample T-test and the
partial least squares structural equation to understand the difference and influence relationship between urban and
rural women's use of active commuting vehicles and the importance of the built environment, it is found that urban
and rural women have different active commuting vehicles and important indicators are described as follows:

In urban areas, women use vehicles most frequently to travel on mass transit systems (67%). The planning of public
transportation in conjunction with the built environment must consider density (female who excludes public
transportation as a common mode of transportation pays less attention to the employment density of the built
environment), diversity, distance to public transportation, and design. Walking fits with the built environment planning
must consider density, accessibility, distance to mass transit, and design. Cycling of built environment planning must
consider diversity, distance to mass transit, and design in order to encourage urban women to commute vigorously.
Furthermore, three active commuting travel mode all pay attention to the "distance to public transportation” and
"design". Therefore, planning items such as width, pavement, building design and beauty, and more greening and
landscaping should be designed for women to improve the mobility of urban women, because their clothing and shoes
may have special needs when walking (such as long skirts or high heels, etc.) and walking or pushing a stroller with
young children (Higuera-Mendieta et al., 2021; Sadeghi & Jangjoo, 2022; Nichani. 2021).

Among rural women, bicycles (60%) are the most commonly used means of transportation. Rural women pay less
attention to the indicators of the built environment for active commuting than urban residents. Therefore, relevant
units should first focus on promoting the concept of rural women's active commuting and the design of related facilities
for the built environment. In addition, the distance to public transportation should be given priority, and public
transportation sites should be added (the bus stops and Ubike rental stations can be prioritized according to demand
planning) to increase the utilization rate of public transportation by women (the current situation is only 19%). In
addition to public transport, cycling and walking both value "density", "diversity" and "accessibility". It is the same
conclusion as Yang et al. (2018) proposed that the lower density and land use diversity in rural areas will make the
total travel distance much higher than that in urban areas. Therefore, mixed land use and diversity are increased. For

example, the suburbs can be designed as commercial streets (shopping, coffee shops, restaurants, etc.) in public
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transportation stations or main streets. Planning is more conducive to women's daily travel, shopping for daily
necessities, and social interaction (Basu et al., 2021), which is an important goal for encouraging women to commute
in rural areas.

Furthermore, past literature has pointed out that women are more sensitive to mass transit station distance and street
connectivity (Chen et al., 2022; Dickerson et al., 2019). According to the analysis results of this study, in addition to
safety (design) being the most important indicator for women in urban and rural areas to commute vigorously, the
distance to "mass transportation stations" is an important factor that women will consider in both rural and urban built
environments index. Active commuting and women's issues are undoubtedly in their infancy in Taiwan, and there is
still a lack of prospective research on integration and appropriateness of consideration. This article uses scientific
analytical tools to integrate concepts of women, active commuting, and the built environment. It also explores the
degree of importance that women attach to indicators and the differences between urban and rural areas. The results
of the study hope to provide references for the built environment for active commuting among women in Taiwan with
urban-rural differences, so as to better meet the needs of environmental design.

6. REFERENCES

[1]  Addy, C. L., Wilson, D. K., Kirtland, K. A., Ainsworth, B. E., Sharpe, P., Kimsey, D. (2004). Associations
of Perceived Social and Physical Environmental Supports with Physical Activity and Walking Behavior.
American Journal of Public Health, 94: 440—443.

[2] Aldred, R., Woodcock, J., Goodman, A. (2016). Does more cycling mean more diversity in cycling?
Transport Reviews, 36 (1): 28-44.

[3] Alfonzo, M., Boarnet, M. G., Day, K., Mcmillan, T., Anderson, C. L. (2008) The Relationship of
Neighbourhood Built Environment Features and Adult Parents' Walking, Journal of Urban Design, 13(1):
29-51.

[4] Ao, Y. Zhang, Y., Wang, Y., Chen, Y., Yang, L. (2020). Influences of rural built environment on travel
mode choice of rural residents: The case of rural Sichuan. Journal of Transport Geography 85, 102708.

[5] Baker, G., Pillinger, R., Kelly P., Whyte, B. (2021), Quantifying the health and economic benefits of active
commuting in scotland. Journal of Transport & Health, 22: 101111.

[6] Barton, J., & Pretty, J. (2010). What is the best dose of nature and green exercise for improving mental
health? A multi-study analysis. Environmental Science and Technology, 44(10), 3947—3955.

[7] Bassett, D.R. (2014). Encouraging physical activity and health through active transportation. Kinesiology
Review, 1(1): 91-99.

[8] Basu, N., Haque, M. M., King, M., Kamruzzaman, M., & Oviedo-Trespalacios, O. (2021). The unequal
gender effects of the suburban built environment on perceptions of security. Journal of Transport & Health,
23,101243.

[9] Basu, N., Oviedo-Trespalacios, O., King, M., Kamruzzaman, M., & Haque, M. M. (2022). The influence of
the built environment on pedestrians’ perceptions of attractiveness, safety and security. Transportation
research part F: traffic psychology and behaviour, 87, 203-218.

[10] Bauman, A.E., Reis, R.S., Sallis, J.F., Wells, J.C.R., Loos, J.F., Martin, B.W. (2012). Correlates of physical
activity: Why are some people physically active and others not? The Lancet, 380: 258-2.

[11] Bedimo-Rung, A.L., Mowen, A.J., Cohen, D.A. (2005). The significance of parks to physical activity and
public health: a conceptual model. American Journal of Preventive Medicine, 28: 159-168.

[12] Bopp, M., Kaczynski, A.T., Besenyim G. (2012). Active commuting influences among adults. Preventive
Medicine, 54 (3): 237-241.

[13] Bopp, M., Kaczynski, A.T., Campbell, M.E. (2013). Social ecological influences on work-related active
commuting among adults. American Journal of Health Behavior, 37 (4): 543-554.

[14] Borjesson, M. (2012). Valuing perceived insecurity associated with use of and access to public transport.
Transport Policy, 22, 1-10.

[15] Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). Physical activity, exercise, and physical
fitness: Definitions and discussions for health-related research. Public Health Report, 100(2), 126-131.

[16] Cervero R., Sarmientob O. L., Jacobyc E., Gomezd L. F., Neimane A. (2009). Influences of Built
Environments on Walking and Cycling: Lessons from Bogota. International Journal of Sustainable

2149



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 4, pp 2134-2155

2150

[17]
[18]
[19]
[20]

[21]

[22]
[23]

[24]

[25]
[26]

[27]

[28]
[29]
[30]
[31]
[32]
[33]
[34]

[35]

[36]

[37]

[38]

[39]

Transportation, Vol. 3, No. 4, pp.203-226.

Cervero, R (2006). Public Transport and Sustainable Urbanism: Global Lessons. University of California
Transportation Center.

Cervero, R., Kockelman, K. (1997). Travel demand and the 3Ds: density, diversity, and design.
Transportation Research Part D: Transport and Environment, 2: 199-219.

Chen, K. Y. (2018). Structural Equation Model Analysis Practice: Application of SPSS and SmartPLS (in
Chinese). Taipei City: Wu-Nan Book Inc.

Chen, S., Bao, Z., & Lou, V. (2022). Assessing the impact of the built environment on healthy aging: A
gender-oriented Hong Kong study. Environmental Impact Assessment Review, 95, 106812.

Cleland, V., Hume, C., Crawford, D., et al., 2010. Urban—rural comparison of weight status among women
and children living in socioeconomically disadvantaged neighborhoods. Medical Journal of Australia. 192,
137-140.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillside, NJ: Lawrence
Erlbaum Associates.

Cozens, P. M., Saville, G., & Hillier, D. (2005). Crime prevention through environmental design (CPTED):
a review and modern bibliography. Property management, 23(5), 328-356.

Cueto, S., & Escobal D'Angelo, J. (2011). Tracking disparities: Who gets left behind?: Initial findings from
Peru: Round 3 survey report. Oxford, UK: Young Lives, Department of International Development,
University of Oxford.

Dash, G. & Paul, J. (2021). CB-SEM vs PLS-SEM methods for research in social sciences and technology
forecasting, Technological Forecasting and Social Change, 173, 121092.

Dash, G. & Paul, J. (2021). CB-SEM vs PLS-SEM methods for research in social sciences and technology
forecasting, Technological Forecasting and Social Change, 173, 121092.

Dickerson, A. E., Molnar, L. J., Bédard, M., Eby, D. W., Berg-Weger, M., Choi, M., ... & Silverstein, N. M.
(2019). Transportation and aging: An updated research agenda to advance safe mobility among older
adults transitioning from driving to non-driving. The Gerontologist, 59(2), 215-221.

Dijkstra, T. K. and Henseler, J. (2015). Consistent partial least squares path modeling, MIS Quarterly, 39

(2): 297-316.
Directorate General of Budget, Accounting and Statistics (DGBAS) (2022). Statistics of important statistical
indicators of counties and cities. From:

https://winsta.dgbas.gov.tw/DgbasWeb/ZWeb/StateFile_ZWeb.aspx.

Ewing, R., Cervero, R. (2010). Travel and the built environment. J. Am. Plan. Assoc. 76, 265—-294.

Fan J. X., Wen M., Wan N. (2017). Built environment and active commuting: Rural-urban differences in
the U.S. Population Health, 3, 435-441.

Fornell, C. and Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables
and measurement error. Journal of Marketing Research, 18(1): 39-50.

Fornell, C. and Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables
and measurement error. Journal of Marketing Research, 18(1): 39-50.

Frank, L., Engelke, P., and Schmid T. (2003). Health and Community Design: The Impact of the Built
Environment On Physical Activity. Washington D.C.: Island Press.

Frank, L.D., Sallis, J.F., Saelens, E., Leary, L., Cain, L., Conway, T.L., Hess, P.M. (2010). The
development of a walkability index: application to the neighborhood quality of life study. British Journal of
Sports Medicine, 44(13):924-933.

Frost, S.S., Goins, R.T., Hunter, R.H., Hooker, S.P., Bryant, L.L., Kruger, J., Pluto, D. (2010). Effects of
the built environment on physical activity of adults living in rural settings. J. Health Promot. 24, 267-283.
Galab, S., & Vijay Kumar, S. (2011). The impact of growth on childhood poverty in Andhra Pradesh: Initial
findings from India: Round 3 survey report. Oxford, UK: Young Lives, Department of International
Development, University of Oxford.

Gan, Z., Yang. M., Zeng. Q., Timmermans, H. J.P. (2021). Associations between built environment,
perceived walkability/bikeability and metro transfer patterns. Transportation Research Part A: Policy and
Practice, 153: 171-187.

Gold, A. H., Malhotra, A. and Segars, A. H. (2001). Knowledge management: An organizational


https://winsta.dgbas.gov.tw/DgbasWeb/ZWeb/StateFile_ZWeb.aspx

International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 4, pp 2134-2155

2151

[40]
[41]

[42]

[43]

[44]

[45]

[46]
[47]
[48]

[49]

[50]

[51]

[52]
[53]

[54]

[55]
[56]
[57]

[58]

[59]

perspective, Journal of Management Information Systems, 18(1): 185-214.

Hair, J. F., Hult, G. T. M., Ringle, C. M., and Sarstedt, M. (2017). A Primer on Partial Least Squares
Structural Equation Modeling (PLS-SEM). 2nd Ed. Thousand Oaks, CA: Sage.

Hair, J. F., Hult, G. T. M., Ringle, C. M., and Sarstedt, M. (2017). A Primer on Partial Least Squares
Structural Equation Modeling (PLS-SEM). 2nd Ed. Thousand Oaks, CA: Sage.

Hair, J. F., Sarstedt, M., Ringle, C. M. and Mena, J. A. (2012). An assessment of the use of partial least
squares structural equation modeling in marketing research, Journal of the Academy of Marketing
Science, 40: 414- 433.

Hair, J. F., Sarstedt, M., Ringle, C. M. and Mena, J. A. (2012). An assessment of the use of partial least
squares structural equation modeling in marketing research, Journal of the Academy of Marketing
Science, 40: 414- 433.

Hair, J.F., Sarstedt, M., Hopkins, L. and Kuppelwieser, V.G. (2014), “Partial least squares structural
equation modeling (PLS-SEM): an emerging tool in business research”, European Business Review, 26
(2), 106- 121.

Hair, J.F., Sarstedt, M., Hopkins, L. and Kuppelwieser, V.G. (2014), “Partial least squares structural
equation modeling (PLS-SEM): an emerging tool in business research”, European Business Review, 26
(2), 106- 121.

Hamer, M., & Chida, Y. (2008). Active Commuting and Cardiovascular Risk: A Meta-analytic Review.
Preventive Medicine, 46(1), 9-13.

Handy, S. L., Boarnet, M. G., Ewing, R., Killingsworth, R. E. (2002) How the Built Environment Affects
Physical Activity: Views from Urban Planning. American Journal of Preventive Medicine. 23(S2): 64-73.
Hansen, A.Y., Umstattd Meyer, M.R., Lenardson, J.D., Hartley, D. (2015). Built environments and active
living in rural and remote areas: a review of the literature. Curr. Obes. Rep. 4, 484—-493.

Hanson, S., Berkowitz, B. A., Ainsworth, B. E., Blair S. N., Cervero, R. B., Chen, D. D. T., Crane, R.,
Fullilove, M. T., Giuliano, G., Lawton, T. K., Mokhtarian, P. L., Powell, K. E., Stutts, J. C., and Voith, R. P.
(2005), Does the Built Environment Influence Physical Activity? Examining the Evidence, Washington,
D.C: Transportation Research Board.

Henseler, J., Ringle, C. M. and Sarstedt, M. (2015). A new criterion for assessing discriminant validity in
variance-based structural equation modeling, Journal of the Academy of Marketing Science, 43 (1): 115-
135.

Henseler, J., Ringle, C. M. and Sarstedt, M. (2015). A new criterion for assessing discriminant validity in
variance-based structural equation modeling, Journal of the Academy of Marketing Science, 43 (1): 115-
135.

Herbert, D., & Davidson, N. (1994). Modifying the built environment: the impact of improved street lighting.
Geoforum, 25(3), 339-350.

Herman, K. M. & Larouche, R. (2021). Active commuting to work or school: Associations with subjective
well-being and work-life balance. Journal of Transport & Health, 22, 101118.

Higuera-Mendieta, D., Uriza, P. A., Cabrales, S. A., Medaglia, A. L., Guzman, L. A., Sarmiento, O. L.
(2021). Is the built-environment at origin, on route, and at destination associated with bicycle commuting?
A gender-informed approach. Journal of Transport Geography, 94: 103120.

Hulland, J. S. (1999). Use of partial least squares (PLS) in strategic management research: A review of
four recent studies. Strategic Management Journal, 20(4), 195-204.

Hulland, J. S. (1999). Use of partial least squares (PLS) in strategic management research: A review of
four recent studies. Strategic Management Journal, 20(4), 195-204.

Jiang Y, Zegras P C, Mehndiratta S (2012). Walk the line: station context, corridor type and bus rapid
transit walk access in Ji-nan, China. Journal of Transport Geography, 20(1): 1-14.

Jones, C. A. (2010). Rural populations have higher rates of chronic disease. Amber Waves -The
Economics of Food, Farming, Natural Resources, and Rural America. (Retrieved from)
(http://www.ers.usda.gov/AmberWaves/June10/Findings/ RuralPopulationsDisease.htm).

Kaczmareka, M., Pacholska-Bogalskab, J., Kwa’sniewskic, W., Kotarskic, J., Halerz-Nowakowskad, B.,
Go’zdzicka-Jozefiak, A. (2017). The association between socioeconomic status andhealth-related quality
of life among Polish postmenopausal women from urban and rural communities. Journal of Comparative



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 4, pp 2134-2155

2152

[60]

[61]

[62]

[63]

[64]

[65]
[66]
[67]
[68]
[69]
[70]
[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

Human Biology, 68: 42-50.

Kaczynski, A.T., Henderson, K.A., 2007. Environmental correlates of physical activity: a review of evidence
about parks and recreation. Leisure sciences 29, 315—-354.

Kerr, J., Emond, J.A,, Badland, H., Reis, R., Sarmiento, O., Carlson, J., Sallis, J.F., Cerin, E., Cain, K., et
al., 2016. Perceived neighborhood environmental attributes associated with walking and cycling for
transport among adult residents of 17 cities in 12 countries: the IPEN study. Environ. Health Perspective,
124: 290-298.

Kirk, D. (2010). Women friendly Seoul project. Available at www. Biztechreport.com/story/423-women-
friendly-seoul.

Koohsari M. J., Sugiyama, T., Shibata, A., Ishii, K., Liao, Y., Hanibuchi, T., Owen N., Oka, K. (2017).
Associations of street layout with walking and sedentary behaviors in an urban and a rural area of Japan.
Health & Place 45, 64-69.

Kuzmyak, J.R., Pratt, R.H., Douglas, G.B., Spielberg, F. (2003). Land Use and Site Design - Traveler
Response to Transportation System Changes. Transit Cooperative Research Program (TCRP) Report 95:
Chapter 15, Washington D.C.: Transportation Research Board.

Litman, T. A. (2012), Evaluating Transportation Land Use Impacts Considering the Impacts, Benefits and
Costs of Different Land Use Development Patterns, Victoria Transport Policy Institute.

Losada-Rojas, L. L., Pyrialakou, D., Waldorf, B. S., Banda, J. A., & Gkritza, K. (2022). The effect of location
on physical activity: Implications for active travel. Journal of Transport Geography, 104, 103441.

Mark, L., & Heinrichs, D. (2019). More than time and money-Influences on mobility of low-income women
in the Villa 20 in Buenos Aires, Argentina. Journal of Transport & Health, 15, 100652.

Marshall, W. E., Piatkowski, D. P., & Garrick, N. W. (2014). Community design, street networks, and public
health. Journal of Transport & Health, 1(4), 326-340.

Millward, H., Spinney, J. (2011). Time use, travel behavior, and the rural-urban continuum: results from
the Halifax STAR project. J. Transp. Geogr. 19, 51-58.

Millward, H., Spinney, J.E.L., Scott, D. (2014). Durations and Domains of Daily Aerobic Activity: Evidence
from the 2010 Canadian Time-Use Survey. J. Phys. Act. Health 11, 895-902.

Mitchell, T. R., Holtom, B. C., Lee, T. W., Sablynski, C. J., & Erez, M. (2001). Why People Stay: Using Job
Embeddedness to Predict Voluntary Turnover. Academy of Management Journal, 44, 1102-1121.
Montoya-Robledo, V., Laureen, M., Bernal, V., Galarza, D., Pipicano, W., Pefia, A., Pipicano, C., Segundo,
J., Fernandez, M., Porras, |., Arias, N., Miranda, L. (2020). Gender stereotypes affecting active mobility of
care in Bogota. Transportation Research Part D: Transport and Environment, 86 (88): 102470

Nichani, V., Turley, L., Vena, J. E., & McCormack, G. R. (2021). Associations between neighbourhood
built characteristics and sedentary behaviours among Canadian men and women: findings from Alberta's
Tomorrow Project. Preventive Medicine, 150, 106663.

Nichani, V., Turley, L., Vena, J. E., McCormack, G. R. (2021), Associations between neighbourhood built
characteristics and sedentary behaviours among Canadian men and women: findings from Alberta's
Tomorrow Project, Preventive Medicine, 150: 106663.

Nichani, V., Turley, L., Vena, J.E., McCormack, G.R. (2021). Associations between neighbourhood built
characteristics and sedentary behaviours among Canadian men and women: findings from Alberta's
Tomorrow Project, Preventive Medicine, 150, 106663.

Oakes, J. M., Forsyth, A., Schmitz, K. H. (2007). The effects of neighborhood density and street
connectivity on walking behavior: the Twin Cities walking study. Epidemiologic Perspectives & Innovations
4(1):16, DOI:10.1186/1742-5573-4-16.

Orozco-Fontalvo, M., Soto, J., Arévalo, A., Oviedo-Trespalacios, O. (2019). Women'’s perceived risk of
sexual harassment in a Bus Rapid Transit (BRT) system: the case of Barranquilla, Colombia. Journal of
Transport & Health, 14.

Oviedo-Trespalacios, O., & Scott-Parker, B. (2017). Footbridge usage in high-traffic flow highways: The
intersection of safety and security in pedestrian decision-making. Transportation research part F: traffic
psychology and behaviour, 49, 177-187.

Painter, K. (1996). The influence of street lighting improvements on crime, fear and pedestrian street use,
after dark. Landscape and urban planning, 35(2-3), 193-201.



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 4, pp 2134-2155

2153

[80]
[81]

[82]

[83]
[84]
[85]
[86]

[87]

[88]

[89]
[90]
[91]

[92]

[93]

[94]

[95]
[96]

[97]

[98]

[99]

[100]

[101]

Paydar, M., Kamani-Fard, A., Etminani-Ghasrodashti, R. (2017). Perceived Security of Women in Relation
to their Path Choice Toward Sustainable Neighborhood in Santiago, Chile. Cities, 60, 289-300.

Pucher, J. & Buehler, R. (2006). Why Canadians Cycle More Than Americans: A Comparative Analysis of
Bicycling Trends and Policies. Transport Policy, 13: 265-279.

Puciato, D., Rozpara, M., Borysiuk, Z. (2018). Physical activity as a determinant of quality of life in working-
age people in Wroctaw, Poland. International Journal of Environmental Research and Public Health, 15(4),
623.

Ramaswami A, Dhakal S. (2011). Low-carbon policies in the USA and China: Why cities play a critical role
Carbon Management. 2: 359-362.

Ringle, C. M., Wende, S., & Becker, J. M. (2015). SmartPLS 3. Boenningstedt: SmartPLS GmbH.

Ringle, C. M., Wende, S., & Becker, J. M. (2015). SmartPLS 3. Boenningstedt: SmartPLS GmbH.

Roy, S., Byrne, J., & Pickering, C. (2012). A systematic quantitative review of urban tree 942 benefits,
costs, and assessment methods across cities in different climatic zones. Urban 943 Forestry & Urban
Greening, 4 (11), 351-363

Sadeghi, A. R. & Jangjoo, S. (2022). Women's preferences and urban space: Relationship between built
environment and women's presence in urban public spaces in Iran, Cities, 126, 103694.

Sallis, J. F, Cerin, E., Conway, T. L., Adams, M. A, Frank, L. D., Pratt, M., Salvo, D., Schipperijn, J., Smith,
G., Cain, K. L., Davey, R., Kerr, J., Lai, P. C., Reis, J. M. R., Sarmiento, O. L., Schofield, G., Troelsen, J.,
Dyck, D. V., Bourdeaudhuij, I. D., Owen, N. (2016). Physical activity in relation to urban environments in
14 cities worldwide: a cross-sectional study, The Lancet, 387 (10034): 2207-2217.

Sarkar, C, Webster, C, Gallacher, J. (2014). Healthy cities: Public health through urban planning. UK:
Edward Elgar.

Sarstedt, M., Henseler, J., & Ringle, C. M. (2011). Multigroup Analysis in Partial Least Squares (PLS) Path
Modeling: Alternative Methods and Empirical Results. Advances in International Marketing, 22, 195-218.
Sarstedt, M., Henseler, J., & Ringle, C. M. (2011). Multigroup Analysis in Partial Least Squares (PLS) Path
Modeling: Alternative Methods and Empirical Results. Advances in International Marketing, 22, 195-218.
Sasani, M., Balagi Enanloo, R., Akbari, M., Rezaei, M. (2017). Studying environmental and individual
elements affecting on women’s sense of security in urban public spaces (Case study: Shiraz Metropolis).
Quarterly Journal of Women and Society, 7, 219-240.

Satty, T. L. (2005). Making and validating complex decisions with the AHP/ANP. Journal of systems
science and systems engineering,1(1): 1-36.

Segar, M.L., Heinrich, K.M., Zieff, S.G., Lyn, R., Gustat, J., Tompkins, N.O.H., Perry, C.K., Umstattd
Meyer, M.R., Bornstein, D., Manteiga, A., Eyler, A.A. (2017). What Walking Means to Moms: Insights From
a National Sample to Frame Walking in Compelling Ways to Low-Income Urban Mothers. Journal of
Transport & Health, 5, 5-15.

Shephard, R. J. (2008). Is a.ctive commuting the answer to population health? Sports Medicine, 38(9),
751-758.

Shores, K.A., West, S.T. (2010). Rural and urban park visits and park-based physical activity. Preventive
Medicine, 50 (Suppl. 1), S13-S17.

Soltani, L., Zangiabadi, A., Nastaran, M., Mosayebi. S. (2013). Analyzing spatial inequalities regarding
women’s benefiting from urban development indexes (case study: Urban districts of the city of Isfahan).
City, Culture and Society, 5(1): 43-49.

Srinivasan, S., O'Fallon, L. R., & Dearry, A. (2003). Creating healthy communities, healthy homes, healthy
people: initiating a research agenda on the built environment and public health. American journal of public
health, 93(9), 1446-1450.

Statistics Office of the Ministry of Communications (2022). Summary analysis of the survey on the daily
use of transportation by the public in 2021. Taipei City: Publication of Ministry of Transportation and
Communications.

Stefansdottir, H., Naessa, P., Ihlebak, C. M. (2018). Built environment, non-motorized travel and overall
physical activity, Travel Behaviour and Society, 16: 201-213.

Stigsdotter, U. A. (2005). Urban green spaces: Promoting health through city planning. In Inspiring Global
Environmental Standards and Ethical Practices, The National Association of Environmental



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 4, pp 2134-2155

2154

[102]

[103]
[104]
[105]
[106]
[107]
[108]
[109]
[110]

[111]

[112]

[113]

[114]

[115]

[116]
[117]
[118]
[119]

[120]

[121]

[122]

Professionals’, NAEP, 30th Annual Conference (pp. 16-19).

Su, M., Tana Y. Y., LiuQ. M., Ren Y. J., Kawachi I., Li L. M., Lv J. (2014), Association between perceived
urban built environment attributes and leisure-time physical activity among adults in Hangzhou, China,
Preventive Medicine 66 (2014) 60—-64.

Sugiyama, T., Salmon, J., Dunstan, D.W., Bauman, A.E., Owen, N. (2007). Neighborhood walkability and
TV viewing time among Australian adults. American Journal of Preventive Medicine, 33 (6): 444-449.
Sugiyama, T., Salmon, J., Dunstan, D.W., Bauman, AE., Owen, N. (2007). Neighborhood walkability and
TV viewing time among Australian adults. American Journal of Preventive Medicine., 33 (6), 444-449.
Tao, T., Wang, J., Cao, X. (2020). Exploring the non-linear associations between spatial attributes and
walking distance to transit Journal of Transport Geography, 82: 102560.

Transportation Research Board (2005) Does the Built Environment Influence Physical Activity? Examining
the Evidence. Washington, D.C.

Troped, P.J., Wilson, J.S., Matthews,C .E., Cromley, E.K., Melly, S.J. (2010). The built environment and
location-based physical activity. American Journal of Preventive Medicine, 38 (4): 429-438.

Tyrrell, N., & Harmer, N. (2015). A good move? Young people's comparisons of rural and urban living in
Britain. Childhood, 22(4), 551-565.

United Nations. (2018). World Urbanization Prospects: The 2018 Revision. ISBN: 978-92-1-148319-2.
From: https://population.un.org/wup/Publications/.

Van den Berg, A. E., Maas, J., Verheij, R. A., Groenewegen, P. P. (2010). Green space as a buffer
between stressful life events and health. Social Science & Medicine, 70(8): 1203-1210.

Van Dyck, D., Cerin, E., Conway, T.L. et al. (2012). Perceived neighborhood environmental attributes
associated with adults’ transport-related walking and cycling: Findings from the USA, Australia and
Belgium. International Journal of Behavioral Nutrition and Physical Activity, 9(70),
https://doi.org/10.1186/1479-5868-9-70.

Veitch J., Salmon J., Ball K., Crawford D., Timperio A. 2013. Do features of public open spaces vary
between urban and rural areas? Preventive Medicine 56, 107-111.

Voorhees, C.M., Brady, M.K., Calantone, R. and Ramirez, E. (2016). Discriminant validity testing in
marketing: an analysis, causes for concern, and proposed remedies, Journal of the Academy of Marketing
Science, 44 (1): 119- 134.

Voorhees, C.M., Brady, M.K., Calantone, R. and Ramirez, E. (2016). Discriminant validity testing in
marketing: an analysis, causes for concern, and proposed remedies, Journal of the Academy of Marketing
Science, 44 (1): 119- 134.

Wang, R., Lu, Y., Wu, X,, Liu, Y., Yao, Y. (2020). Relationship between eye-level greenness and cycling
frequency around metro stations in Shenzhen, China: a big data approach. Sustainable Cities and Society,
59: 102201.

Weeks, W.B., Kazis, L.E., Shen, Y., Cong, Z., Ren, X.S., Miller, D., Lee, A., Perlin, J.B. (2001). Differences
in health-related quality of life in rural and urbanveterans. Am. J. Public Health 94, 1762—-1767.

Weeks, W.B., Wallace, A.E., Wang, S., Lee, A,, Kazis, L.E. (2006). Rural-urban disparities in health-
related quality of life within disease categories of veterans.J. Rural Health 22, 204-211.

Wey, W.M. & Chiu, Y.H. (2013). Assessing the walkability of pedestrian environment under the transit
oriented development. Habitat International 38: 106-11.

Wolch, J. R., Byrne, J., & Newell, J. P. (2014). Urban green space, public health, and environmental
justice: The challenge of making cities ‘just green enough’. Landscape and Urban Planning, 125, 234-244.
Wu, J., Yang, M., Sun, S., Zhao, J. (2018). Modeling Travel Mode Choices in Connection to Metro Stations
by Mixed Logit Models: a Case Study in Nanjing, China. Promet — Traffic & Transportation, 30 (5), pp.
549-561.

Wu, X., Lu, Y., Gong, Y., Kang, Y., Yang, L., Gou, Z. (2021). The impacts of the built environment on
bicycle-metro transfer trips: A new method to delineate metro catchment area based on people's actual
cycling space. Journal of Transport Geography, 97: 103215.

Yang, Y., Wu, X., Zhou, P., Gou, Z., Lu, Y. (2019). Towards a cycling-friendly city: an updated review of
the associations between built environment and cycling behaviors (2007-2017). Journal of Transport &
Health, 14: 100613.



International Journal of Membrane Science and Technology, 2023, Vol. 10, No. 4, pp 2134-2155

[123]

[124]

[125]

[126]

Yang, Y., Xu, Y., Rodriguez, D. A., Michael, Y., Zhang, H. (2018). Active travel, public transportation use,
and daily transport among older adults: The association of built environment. Journal of Transport &
Health, 9, 288-298.

Yin, C., Zhang, J., Shao, C. (2021). Relationships of the multi-scale built environment with active
commuting, body mass index, and life satisfaction in China: A GSEM-based analysis. Travel Behaviour
and Society, 21: 69-78.

Zagozdzon, P., Kolarzyk, E., Marcinkowski, J.T. (2011). Quality of life and rural place of residence in Polish
women — population based study. Ann. Agric.Environ. Med. 18, 429-432.

Zotnierczuk-Kieliszek, D., Kulik, T.B., Jarosz, M.J., Stefanowicz, A., Pacian, A., Pacian, J., Janiszewska,
M. (2012). Quality of life in peri- and post-menopausal Polish women living in Lublin Province — differences
between urban and rural dwellers. Ann. Agric. Environ. Med. 19, 129-133.

DOI: https://doi.org/10.15379/ijmst.v10i4.2373

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted, non-commercial use, distribution and reproduction in any medium,
provided the work is properly cited.

2155


https://doi.org/10.15379/ijmst.v10i4.2373

