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Abstract 
Due to its potential significance to both individuals and society, walking as a type of transport 

mode or physical activity has been intensively discussed by scholars in urban planning and public 

health fields. However, the impact of culture on walking needs further research. This dissertation 

poses two questions: 1) What are the characteristics of the culture of walking in China? and 2) 

How does culture influence walking behavior? For this dissertation, culture is defined as the shared 

values in a social group. This dissertation uses a mixed-method research strategy to obtain a multi-

perspective understanding and to allow triangulation between results. The data were collected 

through analyzing documents, observation, in-depth semi-structured interviews, and 

questionnaires recruited with non-random sampling approaches. Data analysis methods include 

content analysis, critical discourse analysis, the analysis of variance, and regressions. This 

dissertation finds that 1) Chinese culture has advocated walking in both ancient and modern times; 

2) In Beijing, people commonly walk for physical health and other benefits such as mental health, 

communication, and observing the city, contributing to a culture that views walking as good; 3) 

urban residents in Beijing inherit the value that walking is good for physical health from traditional 

Chinese culture, while contemporary culture influences individuals through education, peer 

influence, and other incentives; and, 4) people with strong positive values about walking are likely 

to spend much time walking for either transport or leisure or both. This dissertation concludes that 

culture supports walking in China, and it influences walking by transmitting values. It implies that 

cultural strategies such as long-term publicity and education can be used to further strengthen this 

culture and thus encourage walking in Chinese cities. 
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Introduction 

Walking brings wide-ranging health benefits to individuals (Hanson & Jones, 2015) and 

increases social interaction as well (Talen & Koschinsky, 2013). Walking, as a sustainable 

transportation mode, may contribute to the urban environment by saving transportation energy 

consumption and reducing vehicle emissions. Due to its potential significance, walking has been 

paid increasing attention in urban planning and public health research fields in the past two decades. 

Existing walking studies in urban planning and design mostly focus on 1) scoring the walkability 

of the built environment, 2) proposing urban designs for pedestrians by exploring the correlations 

of walking activities with built-environmental features and demographic characteristics. However, 

the impact of culture on walking needs further research. This dissertation poses two questions: 1) 

What are the characteristics of a culture of walking in China? 2) How does culture influence 

walking behavior? These questions require this dissertation to 1) define a “culture of walking”; 2) 

develop methodologies for analyzing walking culture; and 3) explore how culture can influence 

individuals’ walking practices. 

This dissertation uses a mixed-method research strategy to obtain an understanding of the 

research questions from multiple perspectives. The distinct methods in data collection and analysis 

allow a gradual deepening of discussion and triangulation among results. Based on a literature 

review, Chapter 1 introduces the research questions and the conceptual framework of the causal 

relationship between culture and walking. Essentially, it defines culture as the shared values in a 

social group. The core of culture is historically established, and new components are added to 

culture if they are commonly accepted in a group responding to new circumstances. Chapter 2 

explores the traditional values about walking in China by analyzing representative Chinese classic 

documents using a systematic method of content analysis. It also investigates the larger picture of 
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contemporary walking phenomena using observation and photography. Chapter 2 finds six 

traditional values about walking including a metaphor of life, a key method of heath preservation, 

a way of communication, and so on, and some historical values and customs have survived to 

today. It provides a basic understanding of Chinese walking culture and behavior patterns and 

facilitates further discussion in Chapters 4 and 5, as outlined further below. Chapter 3 examines 

how attitudes may influence walking, using statistical methods and existing data collected with a 

clustered random-sample approach in Chengdu, China. The results show that attitudinal variables 

are significantly correlated with walking for transport on weekdays among working populations. 

Chapter 3 works as a background study for Chapter 4 and allows comparison between distinct data 

sources, research methods, and results.  

Chapter 4 explores the values and culture of walking in the urban contexts of China and how 

they influence walking behavior, using Beijing as an example. Semi-structured interviews were 

designed to elucidate people’s values and tacit assumptions about walking. Questionnaires asked 

interviewees to quantify walking behavior and express perceptions and values. Control variables 

included built-environmental features and socioeconomic characteristics. One hundred and four 

interview participants were recruited using quota sampling, convenience sampling, and snowball 

sampling approaches in urban Beijing. One hundred of the participants filled out questionnaires as 

well. The sample has a balanced gender distribution and covers a wide range of ages, occupations, 

home locations, and household income levels. However, it has a high proportion (58%) of 

professionals. It also has a higher average family income in the sample compared to that of urban 

residents in Beijing. As such, the studied social group refers to urban residents in Beijing with an 

emphasis on professional workers and people from higher-income families. Based on content 

analysis of the interviews and statistical analysis of the quantitative questionnaires, the results 
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illustrate that in this social group featured by the sample: 1) There are many positive and a few 

negative values held by participants about walking. 2) People with stronger positive values about 

walking are more likely to walk when conditions allow, and they are more tolerant of bad 

conditions that may limit walking. People with different values walk significantly differently. 3) 

Walking can be influenced by many other factors, which come from multiple aspects including the 

physical environment, social environment, built environment, and individual conditions. Age is 

consistently positively correlated with walking for both transport and leisure with a higher 

confidence level on weekdays and lower confidence level on weekends. 4) People views walking 

as “good”1; more specifically, the shared values are that walking is good for physical health; it is 

good for observing and experiencing the city; it is convenient for short trips; it is a good method 

of communication, it is good for mental health, and it is an eco-friendly mode of transport. 5) 

Culture influences walking by shaping individual values, which appear to be transmitted from 

traditional ideas and are incident on contemporary culture. Chapter 4 concludes that walking is 

positive among urban residents in Beijing, and furthermore, this walking culture encourages 

people to walk.  

 Chapter 5 is a pilot study investigating walking behavior patterns, using objective spatial-

temporal data collected with location tracking and walking recording equipment. Thirty 

interviewees volunteered to carry a Garmin portable GPS receiver and a Fitbit wristband for seven 

continuous days. Results show that the method to collect data of walking trips is effective and 

convenient. The objectively measured walking behavior is roughly consistent with reported 

walking behavior such as the amount of walk and the habit of walking after meals, though the 

measured walking minutes are generally less than reported.  

                                                 
1 “Good” means generally beneficial for both the society and individuals. 
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Chapter 6 concludes that Chinese culture advocates walking in both ancient and modern time, 

and it encourages contemporary urban residents to walk more by transmitting positive values about 

walking, using Beijing as an example. Cultural strategies such as general publicity and education 

can be used to strengthen the positive values of walking and thus encourage more walking in 

Chinese cities. This dissertation contributes to the academic field by filling a cultural research gap 

in walking studies. On the side of transportation planning practice, it helps to understand why 

people choose or do not choose walking and how culture influences them. Throughout the 

dissertation, Beijing is taken as the case.  
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1. Literature review and research questions 

1.1 Background 

The invention and manufacture of automobiles revolutionized transportation in the twentieth 

century and extended the scope of people’s daily activity. Car ownership has spread rapidly. In 

China, the popularity of the car started from 1990s, much later than that in the US. However, the 

number of vehicles grew quickly and reached 23 million in 2003, and then tripled this figure by 

2010 (Wang, Teter & Sperling, 2011). 

Private cars have benefits. Beirão and Sarsfield Cabral (2007, p.482) summarized interviews 

about the perceived advantages. They include feelings of independence, destination flexibility, 

convenience, speed, comfort, safety, private space, and listening to music, although the 

disadvantages are cost, parking, stress, rush-hour, pollution, crashes, and isolation. Gardner and 

Abraham (2007, p.188) pointed out that motivations for driving may be related to reduced 

transportation costs, time control, convenience, flexibility, physical effort, and independence by 

reviewing dozens of studies related to car use motives. Some people may also perceive car 

ownership as a source of pride (status symbol, social image, or accomplishment) (Zhao & Zhao, 

2015, p.11). 

The automobile also revolutionized the landscape of the urban areas. In many cities, people 

have spent a century building a car-dependent lifestyle. Automobile use has driven the low-density 

urban sprawl in the US and the endless outward urban expansion in China. Similar circumstances 

occur in some other countries as well, which should be responsible for the environmental issues 

and energy crisis. In her 2004 book “Dark Age Ahead”, Jane Jacobs pointed out for many people 

in the US, no matter whether they like it or not, a car became a necessity to fulfill daily errands 

because jobs and amenities were segregated from homes, public transportation declined with the 
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increase use of private cars, and no feasible walking or bicycling routes were provided within cities. 

Additionally, car-oriented development may cause many urban issues. For example, it damages 

the human scale of the urban spaces; the wide streets designed for speed induce crashes; “Life-on-

Wheels” diminishes chances of meaningful encounters; and, too much daily driving may cause 

mental and physical health issues. 

Making pedestrian 1 -oriented urban places may mitigate some problems caused by car-

dependent environments. Talen and Koschinsky (2013) reviewed hundreds of studies concerning 

“walkable neighborhood” to examine the benefits of walkable places. They found that walkable 

places promote physical activity, health, and social interaction, though it often increases the value 

of place. Reviewing 42 studies of walking group interventions, Hanson and Jones (2014) found 

that evidences show walking is effective and safe in bringing wide-ranging body health 

improvement.  

This dissertation claims that supporting walking is potentially beneficial for the societies for 

five reasons: 1) walking is not only a transport option, but also an environmentally sustainable 

lifestyle; 2) daily walking induces improved health and longevity; 3) a pedestrian-friendly 

environment is conducive to economic vitality; 4) people meet each other on the way of walking, 

which creates the sense of useful encounter and community; and also, 5) a walkable city enhances 

social equity because walking is the most accessible transportation option to most population 

regardless of income or age. These potential values make the study on walking meaningful. 

                                                 
1 A pedestrian in this dissertation refers to a person traveling by foot or wheelchair. 
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1.2 What influences walking? 

1.2.1 Frameworks of impact factors 

Two main bodies of research look at factors affecting walking. From a transportation perspective, 

Levinson and Krizek (2008) summarized from previous research that trip making is related to four 

kinds of conditions. First, demographic and socio-economic conditions; second, land use patterns and 

metropolitan size; third, the processing of lifecycles such as household structure and size, lifestyle, and 

quality of life; fourth, regional and local opportunities of accessibility and employment location. Built 

on a large number of studies, Silva et al (2015) proposed household factors, including gender, age, 

employment, income, education, family size, and lifestyle (preferences, values, habits, attitudes, etc.) 

and urban structure factors, including 3D (density, diversity and design), and availability of transport 

facilities as the main influencing factors of travel behavior. From a health perspective, Bauman et al 

(2012) reviewed overall impact factors of physical activity and constructed a big framework across 

several levels: individual, interpersonal, environment (social, built and natural), regional or national 

policy, global, and life course (see Figure 2). 

 

Figure 2 Framework of determinants of physical activity by Bauman et al (2012, p.259) 
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1.2.2 Built-environment factors 

Three basic categories of factors were frequently studied in literatures of transportation and 

health: 1) built-environmental features, 2) demographic and socioeconomic characteristics, and 3) 

motivational or psychological factors. The influence of the built environment on walking has been 

extensively discussed in literature and thereby was frequently reviewed by scholars (Barnett et al, 

2017; Wang et al, 2016; Day 2016; Silva et al, 2015; Forsyth & Krizek, 2010; Panter and Jones, 

2010; Saelens & Handy, 2008; National Research Council (U. S.), 2005; Owen et al, 2004; Saelens 

et al, 2003; Humpel et al, 2002; Handy et al, 2002). For example, Barnett et al (2017) reviewed 

100 articles for the built-environmental attributes associated with walking and overall physical 

activity of old adults. They found five objective measured built-environmental variables 

(shops/commercial centers, public transport, overall amenities, open space, and residential density) 

and four perceived ones (greenery, aesthetics, crime safety, traffic safety, and access to recreational 

facilities) are positively correlated with walking. Wang et al (2016) reviewed articles published 

from1977 to 2015 on the built-environmental influence on walking and cycling at the 

neighborhood level. Built-environmental barriers for walking included low population density, 

travel distance, bad access to public space and amenities, bad thermal comfort in the outdoor space, 

lack of safety, bad aesthetics, slopes, and no sidewalks. Forsyth and Krizek (2010) reviewed over 

300 empirical studies to provide strategies promoting walking and cycling for transport. They 

mention that overall neighborhood design features, including land use, urban design features, street 

pattern and development intensity, influence more on walk for transport than walking facilities do. 

A review by Panter and Jones (2010), showed most consistently that neighborhoods with higher 

population density, mixed land use, and street connectivity are associated with more walking trips. 

The review by Saelens and Handy (2008) found most studies agree that density, distance to 
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amenities, land use diversity and street connectivity are positively associated with walking for 

transport.  

In the Chinese urban context, Day (2016) reviewed 43 articles about built-environmental 

correlates of physical activity using cases in China published from 2006 to 2014. Sixteen of them 

discussed built-environmental correlations with walking, measuring varied kinds of walking 

variables. Among the studies reviewed by Day, Cerin et al (2012a, 2013b) found that access to 

public transport, walking facilities, shops, composite destinations, and green space promote 

walking for transport; however, population density and mixed development had conflicting effects 

in different cases (Cerin et al, 2012a; Zhang et al, 2014). An index of walking-friendly urban 

design features was positively correlated with walking for leisure (Alfonzo et al, 2014). Traffic-

safety, access to services, walking facilities, proximity to recreational destinations, building 

attractiveness, and less noise increase walking for leisure in elders (Cerin et al, 2012b, 2013a). 

Aesthetics and lower residential density are identified encouraging walking for leisure in women 

(Su et al, 2014). 

 

1.2.3 Demographic and socioeconomic factors 

The demographic and socioeconomic influences on walking are also frequently examined in 

studies either as the focus or control factors. Studies find area and individual income, education, 

body weight index (BWI), vehicle ownership, gender, and ethnicity may impact walking, though 

there are some inconsistent conclusions. Among the newest and frequently cited articles about the 

demographic and socioeconomic factors of walking, Ton et al (2019) found household income, 

education, size and structure of household influence transportation mode choice, while gender, age, 

and ethnicity are not correlated with mode choice, using data from the Netherlands Mobility Panel 



10 
 

(MPN) supplemented with an additional survey targeting on active mode users among the MPN 

participants. Adkins et al (2017) reviewed 17 articles for investigating whether the socioeconomic 

status (SES) influences the relationship between the built environment and walking. They found 

that in disadvantaged groups walking is less affected by built environment than advantaged groups. 

Based on data of the U.S. Adults—National Health Interview Survey in 2010, Paul et al (2015) 

found the prevalence of walking for transport is greater in men than women, while the situation of 

walking for leisure is opposite; men and lower BMI are associated with more time walking for 

transport; and, older age and lower BMI are associated with more time walking for leisure. Using 

Zhongshan (China) Household Travel Survey (ZHTS) in 2010 and focusing on elder populations, 

Zhang et al (2014) found people are more likely to not walk if they are male, employed, favor 

another mode, live with partners, or own vehicles. Hearst et al (2013), Leslie et al (2010), Cerin et 

al (2009), and Kamphuis et al (2009) found different relationships between income level and 

walking. Studies by Cerin et al and Kamphuis et al also showed that educational attainment 

facilitates walking. 

 

1.2.4 Motivational factors 

Many studies indicate that walking and travel choice can be influenced by motivational (or 

psychological) factors such as attitudes, preferences, symbolic affective motives, and habits. 

Lanzini and Khan (2017) review 58 studies for psychological and behavior determinants of travel 

mode choice. They reveal that intentions and habits proposed in the Theory of Planned Behavior1 

constructs are the most relevant predictors of mode choice. Panter and Jones (2010) review 43 

                                                 
1 The Theory of Planned Behavior intends to explain individuals’ behavior by predicting their intention of particular 
behavior in specific conditions. According to the theory, individuals’ behavior is influenced by three factors: 
behavioral beliefs (attitude toward the behavior), normative beliefs (subjective norms), and control beliefs 
(perceived behavioral control). An integral of the three factors lead to a behavioral intention. (Ajzen, 2002) 
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empirical studies for psychological, social support, and built-environmental influences on walking 

and cycling. Multiple studies found that attitudes, Perceived Behavior Control (perception of self-

ability to perform a specific behavior), subject norms, habits, and personal norms are associated 

with walking or cycling or intention to walk or cycle, while few studies found attitudes and PBC 

are not associated with walking or cycling behavior. More recently, Ru et al (2018), using data 

from an online survey of 419 participants in eastern China, revealed that the interaction of attitude 

and norms has effect on green travel intention. Fu and Juan (2017) found that psychosocial factors 

such as attitude, subjective norm, habit, and behavioral intention influence public transportation 

behavior in a small-sized city in China. However, travel habits persist only if there is no obvious 

intervention that makes changes in attitudes, perceptions of behavioral control, subjective norms 

and so on (Bamberg et al, 2003). 

 

1.2.5 Cultural factors 

Research about the relationship between culture and walking behavior is rare. Culture, 

however, may be an underlying hidden cause influencing travel behavior. Take bicycling for an 

example, cycling can be undesirable in one culture, being regarded as tiresome and associated with 

low-income; but it can be popular in other culture, being perceived as healthy and fashionable 

(Bauman et al, 2012). The highest mode share of bicycling in Beijing, China was 62.7% in 1986 

due to its low cost; however, the bicycle mode share declined to 16.4% in 2010 (qtd by Yang & 

Zacharias, 2016) when private cars became affordable to many Chinese families. This decline is 

partly because the societal culture associates bicycle transportation with poverty, while associating 

the private car with wealth and social status. On the contrary, in Amsterdam, Holland, the public 

image of cycling is very different. It is seen as a healthy, efficient and environmental-friendly 
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transportation choice. Today, the mode share of bicycle is as high as 28% in Amsterdam (Levinson 

& Krizek 2008), although it is also a result of combined factors including culture, education, policy 

and road design (Pucher & Buehler, 2008).  

This dissertation makes effort to fill the cultural gap in walking studies. Using China as an 

example, it explores what is the societal culture of walking and how this culture may influence 

walking behavior. However, first, what is it meant by “culture”? Culture can be inclusive, thereby, 

vague. A clear definition of culture is needed for this study. The following session reviews 

literature on definitions of culture and methodologies of cultural analysis. 
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1.3 What is it meant by “culture” and how to analyze culture? 

 
Culture is fundamental to society. For modern people, to live without a culture is like to speak 

without a particular language and manner of thinking, both of which are impossible. 1  Two 

influential American anthropologists Kroeber and Kluckhohn likened the importance of the 

concept of culture in the social sciences to that of gravity in physics, disease in medicine, and 

evolution in biology in their seminal book “Culture: A Critical Review of Concepts and Definitions” 

in 1952 (p.3). Another eminent anthropologist Geertz (1973, p.45) states that why each society is 

what it is now is the result of cultural choice, since there can be thousands of lifestyles responding 

to the natural environment. Shweder and Beldo (2015, p.582-583) comprehensively reviewed 

definitions of culture from a contemporary view and mention that culture is something 

fundamental and give meaning to phenomena that might seem entirely economic or political.  

Kluckhohn and Kelly proposed four determinants of behavior: “biological environment, social 

environment, physical environment, and … culture” (ctb Kroeber & Kluckhohn, 1952, p.99). 

Kluckhohn (1962, p.25) further argued that culture is the accumulated knowledge that can be 

learned by people as the result of being part of a group. It offers pre-existing answers of how to 

react to problems; thus, culture also helps predict each other’s behaviors. Geertz (1973, p.44) 

proposed culture was the non-physical program that controls behavior. He pointed out that humans 

are highly depending on their culture to direct behavior. Consistent with Kluckhohn’s idea, Schein 

(2015, p.923), from the perspective of corporate culture, argues that culture makes people feel 

comfortable and confident in a group consciously and unconsciously, and culture is an implicit 

                                                 
1 This expression derives from “any attempt to speak without speaking any particular language is not more 
hopeless than the attempt to have a religion that shall be no religion in particular.” (ctb Geertz, 1973, p.87) 
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guide of how to react to things around us. It helps avoid anxiety by pre-scripting acceptable 

reactions to circumstances.  

However, what is the exact definition of “culture”? How ought it to be studied? Based on the 

modern definitions of culture in both Chinese and English literature, this dissertation uses a 

narrower and succinct definition of culture— culture refers to the shared values in a social 

group. The reasons for this are that, on the one hand, values are the core of a social group, which 

was seen in different versions of the definitions of culture; and on the other hand, for practical 

reason, it makes the investigation of the relationship between culture and walking more feasible 

by focusing on values. Moreover, this dissertation agrees that by extension, culture includes 

those artifacts and practices expressing those values; the core of culture is historically 

established, but culture is dynamic in a long term. Additionally, the main data collection 

methods used in this study are documentation, observation, interviews and questionnaires; and the 

primary data analysis methods include descriptive analysis, content analysis, and critical discourse 

analysis. 

 

1.3.1 Defining culture 

1.3.1.1 Historical meanings and modern definitions of culture in China 

The Chinese word “文化” [wén huà], which is the Chinese counterpart of “culture”, has existed 

in Chinese history since the West Han Dynasty (202 B.C - 8 A. D.)  (Li, 1988, p.5; Feng, 1989, 

p.6); however, it involves much more sophisticated meanings nowadays. The basic meaning of 

culture in ancient China is “以文教化” [yǐ wén jiào huà] (Li, 1988, p.5; 2002, p.6; Feng, 1989, 

p.6; 1994, p.2; similarly in Shen, 2011, p.2 )，which can be translated as “to civilize the people 
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with the order of human relations”1 and was a method of governing. Feng (1989, P.4-6) reviewed 

the evolving meaning of “文化” [wén huà] in ancient China. In classic Chinese, each character has 

its meaning and often forms a word by itself. The original meaning of“文” [wén]  is texture or 

pattern. Then it is extended to the meaning of all sorts of symbols such as inscription, then to 

scripture, rites, literary virtue, and so on. The original meaning of “化” [huà] is to change and 

nurture, and as an extension, to educate or civilize. The use of “文” [wén] and “化” [huà] 

together in a sentence can trace back to the “The Book of Changes” (《易传》[yì zhuàn] ) in 

Warring States period, in which the sentence “观乎人文，以化成天下” ([guān hū rén wén yǐ 

huà chéng tiān xià]) means that “observe patterns of human relations and educate the people to 

follow the rule”. Then since West Han Dynasty, “文化” [wén huà] had become a term that means 

“to enlighten the people by etiquette, book, poetry, and music embodying the social moral and 

political order.”  Though some scholars have different opinions about the original meanings of the 

Chinese word of culture (Song, 1995), this dissertation finds the former explanation (by Li and 

Feng) more reasonable, especially concerning“文”[wén], because it applies better in various 

classical Chinese documents such as “The Analects of Confucius”, as shown by Feng (1989, p.5). 

Additionally, seen from this paragraph, the ancient Chinese word of “culture” focuses primarily 

on the collective mental aspect of society. 

As both meaning and understanding about culture evolved, modern and contemporary Chinese 

scholars, mostly in the field of cultural study, made much effort in defining culture, agreeing that 

culture can be defined into either a broad or narrow sense. Basically, a broad culture is inclusive 

and pervasive, and a narrow culture focuses on spiritual dimensions or values. As an example of a 

                                                 
1 The English expressions of Chinese meanings and definitions of culture in this chapter are all translated by the 
author. 
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broad sense, Liang (梁启超 [liáng qǐ chāo]) (1873-1929), an influential reformer and scholar in 

the late Qing Dynasty, points out that “culture is the whole spiritual and intellectual achievement 

of people” (ctb Feng,1989, p.15). Qian (钱穆 or Ch’ien Mu) (1895-1990) states that “culture is the 

life of a group of humans from all aspects” (Qian, 2011, p. 2; also cited by Li; 1988; p.7; 2002, 

p.10). Meanwhile, he stresses that culture is different from material civilization and focuses on 

spiritual characteristics of the group (Qian, 2011, p.95-97). Yu mentions in his book (1984, p.5) 

that culture has various uses in both broad and narrow senses, and for his lecture series he adopts 

the broadest sense that culture includes all aspects such as politics, society, economics, arts, and 

customs. Feng (1989, p.17) defines culture in a broad sense as: 

 “the objectification of human values in the process of social practice; it is the realization 

process of the human-created values through the medium of symbols; and this realization 

process includes the creation of cultural products and the shaping of the human mind. In 

short, all activities and products that go beyond instinct and human consciously act on 

nature and society belong to a broad culture.”  

He further points out that culture in a narrow sense is “the value system, which is adapted to the 

productivity and lifestyle of the nation; and consists of the values and behavior codes that are 

transmitted by language”. Li (2002, p.10) also points out that culture can be defined in both broad 

and narrow senses. He defines culture in a narrow sense for his books as “the sum of the spiritual 

achievements including the ethos, the way of thinking, and the value orientation that reflect the 

characteristics of a certain nationality” (1988, p.8; 2002, p.10). Similarly, Pan (1993, p.47) refers 

culture to “the sum of social ideology and its corresponding spiritual achievements, such as 

regulations, religion, literature and art, social psychology, way of thinking, and so on” for his 

article. More definitions are listed in Table 1. However, the discussion of modern meanings of 
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culture in Chinese literature started much later and is still limited in numbers and less systematic 

than that in English literature. 
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Table 1 Modern definitions of culture in Chinese  

Author and Year 
of definition 

Definitions (in Chinese and English) Sources 

梁启超/Liang, 

Qichao 1922 

 文化者，人类心能所开释出来之有价值的共业也。 
Culture is the whole spiritual and intellectual achievement of people. 

Feng, 1989, p.15 

贺麟/He, Ling 

1947 

 所谓文化就是经过人类精神陶铸过的自然。 

Culture is the nature that has been cast through the human spirit. 

Feng, 1989, p.15 

蔡元培/Cai, 

Yuanpei 1963 

 文化是人生发展的状况。 

Culture is the state of life development. 

Feng, 1989, p.15 

钱穆/Qian, Mu 

1971 

 文化即是长时期的大群集体公共人生。 

Culture is the shared life of a large group in a long time. 

Qian, 2011, p.2; 
Li, 1988, p.7; 
2002, p.9 

梁漱溟/Liang, 

Shuming  

Broad 文化，就是吾人生活所依靠之一切。 
Culture is everything on which our people’s life depends. 

Li, 2002, p.9; 
Feng, 1989, p.15 

Narrow 俗常以文字、文学、思想、学术、教育、出版等为文化，乃是狭义的。 
Culture is often regarded by the public as words, literature, thought, scholarship, 
education, publication and so on, which is culture in a narrow sense. 

Li, 2002, p.9 

任继愈/Ren, Jiyu 

1985 

Broad 广义的文化，包括文艺创作、哲学著作、宗教信仰、风俗习惯、饮食器服之用，等

等。 

A broad culture includes literary and artistic creation, philosophical writings, religious 
beliefs, customs, eating, clothing, utensils, and so on. 

Li, 1988, p.7; 
2002, p.9 

Narrow 狭义的文化，专指能够代表一个民族特点的精神成果。 

A narrow culture refers specifically to the spiritual achievements that can represent the 
characteristics of a nation. 

Li, 1988, p.7; 
2002, p.9 

庞朴/Pang, 

Pu1986 

 文化划分为“物质的—制度的—心理的”三个层次。 

Culture includes three levels: “material – institutional – psychological”. 

Li, 1988, p.7; 

李宗桂/Li, 

Zonggui 1988, 
2002 

Narrow 
 

文化是代表一定民族特点的，反映其理论思维水平的精神风貌、心理状态、思维方式

和价值取向等精神成果。 

Culture is the sum of the spiritual achievements including the ethos, the way of thinking, 
and the value orientation that reflect the characteristics of a certain nationality. 

Li, 1988, p.8; 
2002, p.11; Pan, 
1993, p.47 

冯天瑜/Feng, 

Tianyu 1989, 
1994 

Broad 文化……是人类价值观念在社会实践过程中的对象化，是人类创造的文化价值经过符

号这一介质在传播中的实现过程，而这种实现过程包括外在的文化产品的创制和人身

心智的塑造。简言之，凡是超越本能的、人类有意识地作用于自然界和社会的一切活

动及其产品，都属于广义的文化。 

Culture is the objectification of human values in the process of social practice; it is the 
realization process of the human-created values through the medium of symbols; and this 
realization process includes the creation of cultural products and the shaping of human 
mind. In short, all activities and products that beyond instinct and human consciously act 
on nature and society belong to a broad culture. 

Feng, 1989, p.17;  
Similar but more 
succinct in 1994, 
p.2 

Narrow 狭义狭义文化相当于价值体系。 
Culture, in a narrow sense, refers to the value system. 

Feng, 1989, p.19;  

潘镛 /Pan, Yong 

1993 

Broad 广义的文化是指人类社会历史实践过程中所创造的物质财富和精神财富的总和。 
The broad culture refers to the sum of material and spiritual wealth created by the human 
society in the history. 

Pan, 1993, p.47 

Narrow 文化是社会意识形态以及与之相适应的典章制度、宗教信仰、文学艺术、社会心理、

思维方式等等精神成果的总和。 

Culture is the sum of social ideology and its corresponding spiritual achievements, such as 
regulations, religion, literature and art, social psychology, way of thinking, and so on. 

Pan, 1993, p.47 

沈振辉/Shen, 

Zhenhui 2011 

Broad 文化是人类创造的所有的物质文明和精神文明的总和。 

Culture is the sum of all material and spiritual civilizations created by mankind. 

Shen, 2011, p3 

Narrow 文化应特指人类的精神文明，如哲学、宗教、教育、历史、文学、艺术等。 

Culture should refer specifically to human spiritual civilization, such as philosophy, religion, 
education, history, literature, and art. 

Shen, 2011, p3 
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1.3.1.2 Definitions of culture in English 

 
A brief history of the English word “culture” 

The English word “culture” came from Latin “cultura”, from the verb “colere”, which means 

cultivation, by the Oxford dictionary (ctb Kroeber & Kluckhohn, 1952, p.33). It was first seen in 

Middle English in 15th and early 16th century as a noun and verb that mean “cultivation” and 

“cultivate”, based on the online Merriam-Webster Dictionary1. Then, it extended to the meaning 

of training or refinement of an individual’s mind or manners. See Table 2. The modern meaning 

of “culture” about a group of people was first defined by Tylor in 1871. However, Tylor introduced 

the meaning from Klemm’s a few volumes of book in German which were published in 1843, 

1854 and 1855 (Kroeber & Kluckhohn, 1952, p.10). At the end of 17th century, the word Kultur 

was brought into German with the meaning of an individual’ intellectual and moral ability. And in 

the 18th century, it was extended from about an individual-scale to refer to a nation or the human 

race, summarized by Schulz in 1913 (ctb Kroeber & Kluckhohn, 1952, p.18).  

Table 2 The evolving meanings of “culture” in English by Oxford Dictionary of 1893 and 1933 
(cited and summarized by Kroeber & Kluckhohn, 1952, p.33) 

Time Meaning Used by author 

1420 Husbandry, tilling  

1483 Worship  Christian authors 

1510 Training of mind, faculties, manners More; 
Also 1651, Hobbs; 1752, 
Johnson; 1848, Macaulay) 

1628 Training of the human body Hobbes 

1805 The training, development, and refinement of mind, 
tastes, and manners; the condition of being thus trained 
and refined; the intellectual side of civilization. 

Wordsworth 

1867 A particular form of intellectual development Freeman 

1871 
 

The civilization of a people (especially at a certain stage 
of its development in history) 
(added to the dictionary in 1933) 

Tylor 

                                                 
1 Retrieved on June 15, 2019: https://www.merriam-webster.com/dictionary/culture 



20 
 

Modern definitions of “culture” 
 

In 1871, Tylor coined the first definition of culture in the modern scientific sense that “Culture, 

or civilization, … is that complex whole which includes knowledge, belief, art, law, morals, 

customs, and any other capabilities and habits acquired by man as a member of society” (Kroeber 

& Kluckhohn, 1952, p.43). Kroeber and Kluckhohn (1952) critically reviewed 164 modern 

definitions made by anthropologists, sociologists, and chemists following Tylor, categorizing them 

as descriptive, historical, normative, psychological, structural, genetic, or incomplete.  Built on 

these existing definitions and in agreement with Ellwood’s definition in the Dictionary of 

Sociology of 1944, they proposed their definition that: 

 “culture consists of patterns, explicit and implicit, of and for behavior acquired and 

transmitted by symbols, constituting the distinctive achievement of human groups, 

including their embodiments in artifacts; the essential core of culture consists of traditional 

(i.e., historically derived and selected) ideas and especially their attached values; culture 

systems may, on the one hand, be considered as products of action, on the other as  

conditioning elements of further action.”(p.181)  

This definition has thrived in the following half century and is still helpful to scholars nowadays, 

though debates about the concept of culture have been ongoing (Shweder & Beldo, 2015, p.582). 

Yu (1984, p.6) comments that this definition pays attention to both the integrity and the historicity 

of culture.  

There have been extensive discussions following the definition of culture by Kroeber and 

Kluckhohn in 1950s. Clifford Geertz (1973, p5), another distinguished anthropologist, was 

influenced by Kluckhohn; but he pointed out in his book “The Interpretation of Cultures” that 

Kluckhohn’s concept of culture was still too inclusive, leading to too many directions. So, to have 
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a narrower though less standard definition can be an improvement. As one of the most influential 

scholars of symbolic anthropology, he stated (p.89) that “… the culture concept…denotes a 

historically transmitted pattern of means embodied in symbols, a system of inherited conceptions 

expressed in symbolic forms by means of which men communicate, perpetuate, and develop their 

knowledge about and attitudes toward life.” After Geertz, Ann Swidler (1986, p.273)summarized 

in her article “Culture in Action: Symbols and Strategies”, which is frequently cited in the cultural 

studies, that the old definition of culture as “the entire way of life of a people, including their 

technology and material artifacts” has been changed to refer to “the publicly available symbolic 

forms through which people experience and express meaning”. She further stated her own 

definition for her article “Culture in Action: Symbols and Strategies” that “culture consists of such 

symbolic vehicles of meaning, including beliefs, ritual practices, art forms, and ceremonies, as 

well as informal cultural practices such as language, gossip, stories, and rituals of daily life.” In 

fact, in the daily conversation of the masses, the general understanding of the meaning of the word 

“culture” seems to be closest to the definition of Swidler, such as in the definition of the community 

toolbox website1. 

Shweder and Beldo (2015) reviewed the debates about the concept of culture between 1940s 

to 2010s with a contemporary perspective. First, they find Kroeber and Kluckhohn’s definition 

remains important in social science research. Then, they summarize that in the narrower 

humanistic definition, “ ‘culture’ refers to the control of elementary human impulses through the 

refinement of judgement, taste, and intellect and, by extension, to those activities believed to 

express and sustain that sophistication (like art or other ‘high productions of mind’). ” And they 

                                                 
1 The Community Tool Box is self-introduced as a service of the Center for Community Health and 
Development at the University of Kansas. It defines that culture is “the shared traditions, beliefs, customs, 
history, folklore, and institutions of a group of people.” 
https://ctb.ku.edu/en/table-of-contents/culture/cultural-competence/culturally-competent-organizations/main 



22 
 

point out the standard North American anthropological view of ‘culture’ is much broader, which 

can be summarized such that: 

‘culture’ refers to community-specific ideas about what is true, good, beautiful, and 

efficient. To be ‘cultural’ those ideas about truth, goodness, beauty, and efficiency must be 

socially inherited and customary. To be ‘cultural’ those socially inherited and customary 

ideas must be embodied and/or enacted meanings; they must actually be constitutive of 

(and thereby revealed in) a way of life.  

Borrowing the definition by British philosopher Berlin, it can be otherwise expressed as “‘goals, 

values and pictures of the world’ that are made manifest in the speech, laws, and routine practices 

of some self-monitoring and self-perpetuating group.” They also cite anthropologist Redfield’s 

definition for its brevity that culture is the “conventional understanding manifest in act and 

artifact.” (p. 583) Moreover, they point out that in anthropology romantic pluralists’ definition, “a 

culture is an historical moral community whose social norms and customs make manifest and give 

expression to metaphysical notions about what is true and ideas about which values and forms of 

social organization are of greater values.” This definition pays full respect to cultural variety and 

equality. (p.585) From a different field, Schein (2010, p.18) offers a definition from a business 

management point of view that culture is “a pattern of shared basic assumptions that the group 

has learned as it solved its problems of external adaptation and internal integration, that has 

worked well enough to be considered valid and therefore, to be taught to new members as the 

correct way to perceive, think, and feel in relation to those problems.” His definition is suitable 

for both in general and for organizational culture.  

It is worth mentioning for the purpose of this dissertation that culture may change with time, 

although the core of culture is slowly established throughout history. Schein (2015) states that 
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culture is both a stabilized property of a group and an evolutionary process. People can regard the 

culture as a state of the existing system up to certain point of time, although they know it is dynamic. 

Group members use the state of culture to create some sense of order and security in social life. 

Meanwhile, they are continuously building new meanings in the arising new situations. It is 

noteworthy that culture will not change until new meanings are accepted and taken for granted. 

Additionally, Berezin (2015, p.617) also notices both the static and the dynamic characteristics of 

culture and regards the tension between them as the key in analyzing culture.  

 

A summary 

The definitions above, with a few exceptions, emphasize the ideological level of culture, that 

is the values, ideas, tastes, understandings, and basic assumptions that constitute a fundamental 

core. They all stress that culture is historically transmitted or socially inherited, both of which are 

also expressed in the 1952 definition by Kroeber and Kluckhohn. Admittedly, some of these 

definitions are broader, and some are narrower, and each one includes different key words. The 

comparison of their key words is shown in Table 3.  

Based on the literature in both English and Chinese, for purpose of this dissertation, culture 

refers to the shared values in the social group; by extension, culture includes those artifacts 

and practices expressing those values; the core of culture is historically transmitted; and, 

culture is also dynamic in the long term. New parts of culture may form in response to new 

circumstances, they become parts of culture only when they are commonly accepted and taken for 

granted in the social group). It focuses on the values system of the social group because it is the 

core of the culture, and many other aspects of culture are more or less the reflection of the values 
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system. In this dissertation, values are the important judgement about life, for example, what is 

good, beautiful, and efficient.  
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Table 3 Comparison of key words in definitions 

Definitions Dimensions 
Tradi-
tional 

Achieve
-ment 

Knowl-
edge 

Symb
-olic 

Valu
-es 

Morals Belief
-s 

Of 
behavior 

For 
behavior 

Artifa
-ts 

Pract
-ices 

Tylor, 1871 
Cited by Kroeber & 
Kluckhohn, 1952, 
p.43 

“Culture, or civilization, … is that complex whole 
which includes knowledge, belief, art, law, 
morals, customs, and any other capabilities and 
habits acquired by man as a member of society”  

 Yes Yes   Yes Yes   Yes Yes 

Kroeber and 
Kluckhohn, 1952, 
p.357 
(A comprehensive 
summary based on 
164 definitions) 

“culture consists of patterns, explicit and 
implicit, of and for behavior acquired and 
transmitted by symbols, constituting the 
distinctive achievement of human groups, 
including their embodiments in artifacts; the 
essential core of culture consists of traditional 
(i.e., historically derived and selected) ideas and 
especially their attached values; culture system 
may, on the one hand, be considered as 
products of action, on the other as conditioning 
elements of further action.”  

Yes Yes Yes Yes 
 

Yes   Yes Yes Yes  

Geertz, 
1973, p.89 

 “…the culture concept…denotes a historically 
transmitted pattern of meanings embodied in 
symbols, a system of inherited conceptions 
expressed in symbolic forms by means of which 
men communicate, perpetuate, and develop 
their knowledge about and attitudes toward 
life.” 

Yes  Yes Yes     Yes   

Swidler, 
1986, p.273 

 “culture consists of such symbolic vehicles of 
meaning, including beliefs, ritual practices, art 
forms, and ceremonies, as well as informal 
cultural practices such as language, gossip, 
stories, and rituals of daily life.” 

   Yes 
 

  Yes Yes  Yes Yes 

Old definitions 
summarized by 
Swidler,1986, p.273 

Culture is “the entire way of life of a people, 
including their technology and material 
artifacts,” or “everything one would need to 
know to become a functioning member of a 
society.”   

 Yes Yes      Yes Yes  
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Table 3 Comparison of key words in definitions (Continued) 

 

Definitions Dimensions 

Tradi-
tional 

Achieve
-ment 

Knowl-
edge 

Symb
-olic 

Valu
-es 

Morals Belief
-s 

Of 
behavior 

For 
behavior 

Artifa
-ts 

Pract
-ices 

Li, 1988, p.8 Culture is the sum of the spiritual achievements 
including the ethos, the way of thinking, and the 
value orientation that reflect the characteristics 
of a certain nation. 

 Yes   Yes       
 

Feng, 1989, p.17 Culture is the objectification of human values in 
the process of social practice; it is the realization 
process of the human-created values through 
the medium of symbols; and this realization 
process includes the creation of cultural 
products and the shaping of human mind. In 
short, all activities and products that beyond 
instinct and human consciously act on nature 
and society belong to a broad culture. 

   Yes Yes     Yes Yes 

D’Andrade, 1996 
Cited by Cole,2001, 
p.3159 

Culture refers to “the entire body of socially 
inherited past human accomplishments that 
serves as the resources for the current life of a 
social group ordinarily thought of as the 
inhabitants of a country or region.” 

Yes Yes Yes      Yes   

Redfield, 1941 
Quoted by Shweder 
and Beldo,2015, 
p.583 

Culture is “conventional understandings 
manifest in act and artifact.” 

Yes    Yes   Yes  Yes Yes 

A narrower 
humanistic 
definition. 
Summarized by 
Shweder and 
Beldo,2015, p.583 

Culture refers to “the control of elementary 
human impulses through the refinement of 
judgement, taste, and intellect and, by 
extension, to those activities (such as art) 
believed to express and sustain that 
sophistication.”  

  Yes  Yes 
 
 
 

    Yes Yes 
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Table 3 Comparison of key words in definitions (Continued) 

 

Definitions Dimensions 
Tradi-
tional 

Achieve
-ment 

Knowl-
edge 

Symb
-olic 

Valu
-es 

Morals Belief
-s 

Of 
behavior 

For 
behavior 

Artifa
-ts 

Pract
-ices 

The standard view 
of culture in North 
American 
Anthropology. 
Summarized by 
Shweder and 
Beldo,2015, p.583 

Culture is socially inherited “community-specific 
ideas about what is true, good, beautiful, and 
efficient.” 

Yes  Yes  
 

Yes       

An anthropology 
romantic pluralists’ 
definition. 
Summarized by 
Shweder and 
Beldo,2015, p.585 

“A culture is an historical moral community 
whose social norms and customs make manifest 
and give expression to metaphysical notions 
about what is true and ideas about which values 
and forms of social organization are of greater 
values.”  

Yes   Yes Yes Yes      

Schein, 2010, p.18 
(to define both 
culture in general 
and of 
organizations.) 

Culture is “a pattern of shared basic 
assumptions that the group has learned as it 
solved its problems of external adaptation and 
internal integration, that has worked well 
enough to be considered valid and therefore, to 
be taught to new members as the correct way to 
perceive, think, and feel in relation to those 
problems.”  

  Yes  
 

Yes    Yes   
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1.3.2 Analyzing culture 

This section reviews analytical strategies and methodologies about culture from literature. 

Schein (2015, p.924), in the context of business administration, provides a strategy that makes 

cultural analysis more operable. He proposes that the culture system of a human group can be 

classified in three levels for further analysis: (1) artifacts (visible structures, processes and 

behavior), (2) espoused beliefs and values (ideals, goals, values, and aspirations), (3) shared 

underlying assumptions (unconscious, taken-for-granted beliefs and values) (See Figure 3).  

 

Figure 3 The levels of culture 
(Schein, 2015) 

Surveys, including questionnaires and interviews, are among the most developed and important 

data collection methods for cultural studies (Mohr & Rawlings, 2015, p.361). Neighborhood 

surveys have been an essential mean for measuring culture since the late 19th century. There are 

many examples such as the survey of London slums by Booth and the survey of a black community 

in Philadelphia by Bois. In both cases, the surveyors collected data through observations and 

interviews. By 1960s, sociologists had evolved these methods into a modern social survey science 

that discusses designing survey questions, setting variables, and constructing regression models 

(Mohr & Rawlings, 2015, p.360). Nowadays, surveys are still an effective way of data collection 
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for cultural studies, especially when dealing with values and attitudes, which often require 

conversations with people. The Implicit Association Test (IAT), invented by cognitive 

psychologists for measuring unspoken cognition, can be used during a survey to test tacit 

assumptions and implicit attitudes that people are unable to elaborate (Srivastava & Banaji, 2011, 

p.16; Ignatow, 2015, 416). However, Schein (2010) points out several problems in using survey 

for cultural study. The challenges include: not knowing what to ask because the concept of culture 

is unclear or too inclusive; the participants may not be honest; the answers may be superficial 

because it is hard to gauge the tacit assumptions via simple questions; and, respondents may 

interpret the questions in different ways (Schein, 2010, p.159-160). These issues may be 

ameliorated by an applicable conceptual model for culture study, well-designed survey questions, 

and pre-testing questions before the real survey. 

A few primary data analysis methodologies include statistics, content analysis, and critical 

discourse analysis. Statistical methods can be applied for analyzing culture as productive analytic 

ways based on scientifically sampled and systematically collected data. Since the late-18th century 

(for example, since 1790 in the US, and 1801 in France) when the modern census began, more and 

more national-wide demographic, social and economic data have been collected by national 

surveys in the western countries. Statistical methods have flourished, especially since 1939 when 

statisticians initiated the American Statistical Association in Boston. Quantitative research results 

based on statistical data are highly persuasive in the debates on social and cultural issues. For 

example, in the late-19th century, there were different opinions on whether the emergence of 

machine technologies increased or decreased the employment opportunities of workers. The result 

of large-scale survey conducted by Bureau of Labor Statistics of the US demonstrated that both 

workers’ job opportunities and their wages were increasing with the popularity of the machine. 
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Another example, in the same period: a nation-wide investigation of women’s employment in the 

US showed that women participated in 343 industries at the time, and their sense of happiness had 

risen due to financial independence, and thereby, their families’ senses of happiness had also 

increased. It was a strong argument against those who opposed women leaving the domestic sphere 

and becoming workers (Tu, 2014, p.13-14, 40,115). However, scholars should be cautious about 

conducting quantitative research without understanding how to sample, collect and process the 

data statistically. 

Content analysis is another frequently used data analysis method in cultural studies. It analyzes 

themes by systematically treating texts and visual material as data. It includes a series of methods 

both qualitative and quantitative (Ignatow, 2015, p.418). In 1839 in the US, two scholars analyzed 

missing slave advertisements from more than 20,000 newspapers and published a book “American 

Slavery As It Is: Testimony of a Thousand Witness”, which convincingly discloses the extremely 

miserable lives of slaves (Tu, 2014, p.50). As early as 1940s, Lasswell devised techniques of 

coding texts to measure culture. After that, more content analysis tools were developed such as a 

computer-based program “General Inquirer” by Stone and colleagues in 1966 (Mohr & Rawlings, 

2015, p.362). Content analysis became more advanced with the development of computer science 

and the rise of social media in recent years. One of the severe difficulties in cultural analysis has 

been obtaining and processing a huge number of social data materials, but nowadays researchers 

can take advantage of the massive quantities of digital texts from publications, advertisements, 

emails, and social media and can leverage the efficiency of computational techniques. Mohr and 

Rawlings (2015, p.364) introduces different computational related technologies in understanding 

meanings in texts including structural analysis approaches (syntax, semantics and pragmatics) and 
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modern communication theory, as well as useful tools to study meanings in texts, such as topic 

models and Natural Language Processing tools.  

Though content analysis is a very useful method and can be used creatively, it has weaknesses. 

For example, first, interviewees may have covert meaning that is not mentioned just because they 

take it as default assumption; second, frequency does not always mean importance; third, 

sometimes, what is absent is as important information as what is included. Critical discourse 

analysis is to observe the context of contents in order to better interpret their overt and covert 

meanings, which can be used in conjunction with content analysis or other methods. Critical 

discourse analysis is often necessary for an in-depth reviewing and better interpretation of the 

materials including articles, and interview notes in a cultural study. Dillon suggests the use of 

critical discourse analysis by studying the language and paying attention to three issues: 1) how 

the ideologies are framed; 2) what is emphasized; and 3) the relationship the article is making with 

the reader. (Dillon, 2012)  
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1.4 Research questions  

Plenty of work has been done to explore the correlations between different demographics and 

their propensity to walk, and the correlations between neighborhood features and pedestrian 

activity. However, the study on relationship between culture and walking is quite limited. As noted 

earlier, this dissertation intends to fill the gap of cultural aspect in walking studies. It poses two 

research questions: 1) What are the characteristics of walking culture in China?  2) How are 

cultural factors (values1 and perceptions2) related with walking behavior? These questions require 

1) defining a “walking culture”; 2) exploring mechanisms of how culture can influence individuals’ 

walking practices and 3) developing methodologies for walking culture analysis. The hypotheses 

are that traditional Chinese culture advocates walking, and those who agree more with the 

traditional values about walking actually walk more. This study may provide a reference point for 

urban planners to understand why people walk or not walk in Chinese urban context, and for urban 

managers to promote walking with cultural strategies. 

Based on the definition of culture, walking culture is the shared values about walking in a 

social group; the core of walking culture consists of traditional values of walking; and, 

walking culture is dynamic.  The walking culture may change in response to new circumstances, 

but new parts belong to the culture only when they are commonly accepted and taken for granted 

in the social group. By extension, walking culture also includes the common walking behavior 

patterns; however, this dissertation does not use this extension unless it is clarified in specific 

situation. As a subset of culture, walking culture has all characteristics of culture.   

                                                 
1 Values in this dissertation means “one's judgement of what is important in life” based on Oxford living 
dictionaries-English. Source: https://en.oxforddictionaries.com/definition/value 
2 Perception in this dissertation refers to “intuitive understanding and insight” based on Oxford living dictionaries-
English. Source: https://en.oxforddictionaries.com/definition/perception 

https://en.oxforddictionaries.com/definition/perception
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1.5 Conceptual framework 

Built on literature, a conceptual framework is proposed to theorize culture-walking relationship 

for this dissertation. As shown in Figure 4, culture influences walking behavior by shaping 

individuals’ values and perceptions. In turn, culture and individuals’ values both influence 

personal preferences. Meanwhile, other factors can have both a direct impact on walking and an 

indirect impact via preference as a mediating variable. These factors include demographic and 

socioeconomic characteristics and built-environment features such as infrastructure, community 

design and population density. These factors also act as control variables in this study. Other 

impact factors in larger scales include regional and national policy in transportation, urban 

planning, and public health and the overarching economic environment such as economic 

development, urbanization level, and global media and product marketing. These larger scale 

factors are not assessed in this dissertation. Moreover, the collective walking behavior patterns in 

turn shape the walking culture, as well. 
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Figure 4 Conceptual framework of the relationships between culture and walking 

 

1.6 Research design 

This dissertation applies a mixed research strategy, which requires the integration of dominant 

qualitative and less dominant quantitative methods for data collection and analysis. The purposes 

are: 1) to better understand Chinese walking culture from a multi-faceted perspective and 2) to 

triangulate and complement both data sources and research findings. It has a few steps, which 

move the discussion forward and form the following four chapters. First, it provides an expanded 

image of the walking culture by analyzing classical Chinese documents, as well as observing 

contemporary walking behavior patterns. Second, it builds background knowledge for further 

discussion by investigating the correlations between attitudes and walking behavior based on a 



35 
 

clustered random sample data source in Chengdu, China. Third, the main chapter of this 

dissertation explores the characteristics of walking culture and how culture and values influence 

individuals’ walking in a contemporary Chinese urban context, using Beijing as an example. Lastly, 

a pilot study with GPS and Fitbit tracking methods investigates walking behavior patterns by 

analyzing the actual walking trips of 30 volunteers in Beijing, which acts as a complement and 

verification of the main chapter. 

This is neither a comparative nor cross-cultural study. Instead, it seeks to provide a case for 

comparison by further studies. This dissertation does not assert that the culture of this social group 

is unique in the world. Culture helps explain how people think and perceive things and why they 

behave in a particular way; however, some of the observed cultural phenomena may also occur 

elsewhere. Cultures have commonality and specialty, both of which are important for social 

research, though different research areas may have different focuses. As Yu mentioned in his book, 

commonality can be summarized from empirical facts, which is necessary for theories and makes 

social sciences meaningful. Meanwhile, he emphasizes that when discussing a particular culture, 

more attention should be paid to its specialty (1984, p.12). And in fact, it is hard to the make a 

clear break between universal constants in humanity and the local specialty of a given culture 

(Geertz, 1973, p.36).  
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2 Broad image of walking culture in China through documentation and observation 

 

This chapter explores a big picture of walking culture in China and functions as a foundation 

for later chapters. First, it introduces the walking etiquette in ancient China based on the Book of 

Rites, which is a classic work about Confucianist rites. These etiquettes may contribute to the ethos 

of Chinese people related to walking. Second, with the method of systematic content analysis, it 

investigates the values attached to walking in ancient China based on a series of seminal Chinese 

classical documents, which are selected to cover different types of documents from a wide range 

of eras. Some of these values may persist to contemporary times. Third, contemporary walking 

behavior is observed and photographed in multiple types of sites in Beijing at different times of 

the day.  

Early Chinese ancestors already had multiple transport methods such as walking, riding horses, 

riding carriages, sedan chairs (轿子), and boats. Chinese people are reported to have used horse-

dragged vehicles in the time of the Yellow Emperor about 4,000 to 5,000 years ago.1 Vehicles are 

frequently seen in stories of The Warring States Period (475-221 BC). When Emperor Qin 

Shihuang ended The Warring States Period and established the Qin Dynasty (221-207 BC), he also 

stipulates the use of unified text and carriage size throughout China.2 The uniform size of the 

vehicle allowed the road to be built with uniform standards, thus greatly facilitating transportation. 

Later, vehicles were widely adopted in daily life. For example, as “The History of Jin Dynasty” 

(266 to 420 A. D.) writes, "The folk song said, ‘Chang'an Avenue, poplar trees on both sides. 

                                                 
1 Source: “The Historical Records”, Volume 1-2, by SI MA Qian (司马迁) in West Han Dynasty. Retrieved from the 

digital documents of Zhu's Corpus (朱氏语料库) by Guanming Zhu (朱冠明). 
2 Source: “The Historical Records”, Volume 6. Retrieved from digital documents the same as above. 
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Wheels are running under the trees, and phoenix birds are living above the trees...'" 1 In a famous 

poem, Du Mu, who lived from about 803 A.D. to about 852 A. D. in Tang Dynasty, says, "I stop 

my carriage to appreciate the Maple Woods at nightfall. The frosty leaves are redder than the 

blossoms of Spring."2 These show that walking in ancient China, like nowadays, was just one of 

many transportation options, though it was more dominant in ancient times than in modern society. 

Meanwhile, what did walk mean to ancient Chinese people, and in what manners did they walk?      

 

2.1 Walking etiquette in ancient China 

According to "The Book of Rites", there are many etiquettes of walking in ancient China. "The 

Book of Rites" is a collection of essay about Confucian ritual theory and daily etiquettes, which 

was started by Confucius and his disciples and was edited by Dai De (戴德 [dài dé] ) and Dai 

Sheng (戴圣 [dài shèng]，the former Dai's nephew) around the year of 51 B.C. in the West Han 

Dynasty (Hu & Zhang (translators), 2017, preface p.2). It is well-known3 in China as one of the 

"Four Books and Five Classics" (四书五经 [sì shū wǔ jīng])4, which are the principal classics of 

Confucianism. Among them, "The Book of Rites" is the only one focusing on rites.  

Rites are essential in ancient China. As Confucius says, "Rites mean the reasonable way to 

behave; … Gentlemen do not behave without rites…", and "If rites can flourish, the people will 

                                                 
1 The History of Jin Dynasty, Volume 113, By PANG Xuan Ling 房玄龄（579 to 648 A. D.）in Tang Dynasty. 

“phoenix birds are living above the trees” is a metaphor for that the wise people are serving as officials in the city. 

The original Chinese sentence is “百姓歌之曰： ‘长安 大街，夹树杨槐。下走朱轮，上有鸾栖……’” 

Retrieved from the digital documents of Zhu's Corpus (朱氏语料库) by Guanming Zhu (朱冠明); 
2 The original Chinese sentence is “停车坐爱枫林晚，霜叶红于二月花。” Learned from the textbook at 

Chinese public schools. 
3 It is common knowledge taught in Chinese public middle and high schools. 
4 The Four Books refer to "University"《大学》, "Golden Mean"《中庸》, "The Analects of Confucius"《论语》 

and "Meng Zi"《孟子》; The Five Classics refer to "The Book of Songs"《诗经》, "The Book of Classics"《书经》, 

"The Book of Rites"《礼记》, "The Book of Changes"《易经》 and "Spring and Autumn Annals"《春秋》.  
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be governed. If etiquette is abandoned, the people will be in disorder." (Hu & Zhang (translators), 

2017, p. 973 - 975)1 This section introduces some of the walking etiquettes discussed in "The Book 

of Rites". As part of the Confucian ideas, they have significantly influenced Chinese people's 

thinking and character as well as shaped their behaviors of walking throughout history. Reviewing 

these etiquettes helps to understand the root cause of some contemporary ways of walking, 

including its manners and ethos.  

 

2.1.1 Walking etiquette to show respect to elders and older brothers 

Being respectful and humble and showing respect to older people is a Chinese tradition that 

was primarily strengthened by Confucianism. This tradition is also embodied in walking etiquettes. 

The spirit of this tradition still thrives in contemporary Chinese culture, though many aspects of 

traditional etiquettes are no longer practiced. According to the book, seniors walk in the front, and 

juniors follow behind. When one meets elders either in vehicles or on foot on the road, one should 

make way for them. "The Book of Rites" detailed the manners in which one should walk with elders 

and older brothers. As it says: 

“道路，……父之齿随行，兄之齿雁行，朋友不相逾。” (p.282) It means: 

"When walking on the road,…if one walks with those in the same age as one's father, one should follow 

behind; if walk with those in the same age as their elder brother, one should go parallel but slightly behind, 

as the geese fly; if walk with friends, go side by side but do not surpass." 2 

 

“年长以倍，则父事之；十年以长，则兄事之；五年以长，则肩随之。” (p.13) 

                                                 
1 The original Chinese sentences are “礼也者， 理也；… 君子无理不动…” “礼之所兴，众之所治也；礼之

所废，众之所乱也。” 
2 The English meanings are all translated by the author based on the modern Chinese translated by Hu & Zhang 
(translators), 2017. 
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"With those twice as old, walk with him in the same way as one's father; With those ten years older, walk 

with him in the same way as one's brother. With those five years older, walk side by side but slightly 

behind him." 

 

“为人子者，……行不中道，立不中门。” (p.13) 

“The juniors should never walk in the middle of the road nor stand in the middle of the door.” 

 

“年之贵乎天下久矣，次乎事亲也。…… 行，肩而不并，不错则随，见老者则车、徒辟。

斑白者不以其任行乎道路，而弟达乎道路矣。”(p.918) 
 
"It has been a long history that people respect the elders. Its significance is only second to serving parents... 

When walking, we cannot walk side by side with the elders. If the elder is one's older brother, one should 

walk by his side but slightly behind. If he is an older generation, one should follow behind him. When 

meeting the elders on the road either by vehicle or on foot, one should make way for them. The elders should 

always be supported on the road. Help him if he walks with a heavy load. Thus, the ethics of respecting 

seniors and older brothers will prevail on the road." 

 

2.1.2 Walking etiquette to show respect to teachers 
 

It has been a tradition in China since the ancient remote time that students should highly respect 

teachers or masters. There is an old Chinese saying: "I respected my teacher in my whole life, even 

if he taught me for one day only." 1 Also, the manners of walking express respect to teachers. As 

the "The Book of Rites" says: 

“从于先生，不越路而与人言。遭先生于道，趋而进，正立拱手。先生与之言则对，不与

之言则趋而退。” (p.16) 

When one walks following a teacher, one should not run across the road to talk to others. When meeting 

one's teacher on the road, one should walk toward him with quick steps, stand, and make obeisance.2 

Respond if the teacher speaks. Walk backward with quick steps and leave if he does not speak. 

 
 

                                                 
1 The original saying in Chinese is “一日为师，终身为父”. 
2 Making obeisance here is to cup one hand in the other before one's chest. 
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2.1.3 Walking etiquettes to show respect to officials 
 

"The Book of Rites" emphasizes the official hierarchy. The idea of hierarchy still influences 

Chinese people's behavior to some extent nowadays. Officials of higher rank should be respected 

more, which is also expressed in walking etiquettes. The following shows an example of how a 

Shi, a lower rank official, in this case, should behave before a Da Fu, a higher rank official, in the 

Warring States Period (475-221 BC). Additionally, the quickstep etiquette is another way to show 

respect to officials of higher rank, referring to the next paragraph. 

“士于大夫，不敢拜迎，而拜送。士于尊者，先拜，进面，答之拜则走。” (p.586) 

A Shi dare not greet a Da Fu1 by the prostration ritual outside the door, because it is the etiquette used by 

people of equal status. Instead, a Shi greets a Da Fu by the prostration ritual inside the door. However, 

when the Da Fu leaves, the Shi can see him off by the prostration ritual outside the door. When a Shi 

visits a Da Fu, he must first perform the prostration ritual outside the door and then meet the Da Fu 

inside the door. When the Shi leaves, the Da Fu sees him off by the prostration ritual inside the door, but 

the Shi should leave quickly to avoid it, expressing that he does not deserve it. 

 
2.1.4 The quick step etiquette 
 

Ancient Chinese used the quickstep etiquette to show respect to people such as elders, teachers, 

higher rank officials, ancestors, and any respected person. When walking in front of the respected 

person, one walked in quick small steps with a small bow solemnly and humbly, not to walk with 

strides nor their head up in a haughty manner (built on Zhou, 1997). Ancient people in China used 

the quickstep etiquette frequently in daily life. This etiquette may have contributed to the humble 

ethos of many Chinese people in waking in both ancient and modern times. Here are some 

examples in “The Book of Rites”: 

过之者趋走，以教敬也。(p.997) 

                                                 
1 A Da Fu (大夫 [dà fū]) is a senior official of higher rank than Shi (士 [shì]) in the Warring States Period. 
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When walking in front of the “Shi”1, one should walk in quick steps, which teaches people to worship the 

ancestor or God. 

 

（檀弓）趋而就子服伯子于门右,… … (p.95) 

(Tan Gong2) walked in quick steps and asked Zi Fu Bo Zi on the east inside the door, …  

 “遭先生于道，趋而进，正立拱手。先生与之言则对，不与之言则趋而退。” (p.16) (as 

shown in section 2.1.2) 

When meeting one's teacher on the road, one should walk toward him with quick steps, stand, and make 

obeisance. Respond if the teacher speaks. Walk backward with quick steps and leave if he does not speak. 

 

Additionally, “The Analects of Confucius”3 says that Confucius walked in quick steps to show 

respect when walking in front of those who had just lost relatives or who were disabled, even if 

they were younger than him. Moreover, he walked in quick steps to greet distinguished guests 

from other countries. Kong Li, son of Confucius, walked in quick steps across the courtyard when 

his father was standing in the courtyard. (ctd by Zhou, 1997) 

                                                 
1 The “Shi” is a symbol of an ancestor or the God performed by a selected person. 
2 Tan Gong is person in the Warring States Period who is famous for behaving well with the rites. 
3 “The Analects of Confucius” (《论语》 [lún yǔ]) is one of the main classics of Confucianism. It is a record of 

dialogues and deeds of Confucius and his disciples. It was written by the disciples of Confucius and their disciples 
and completed in the early period of the Warring States (475-221 BC). 
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2.2 Content analysis for the values of walking in historical documents 

This section investigates the values attached to walking in ancient Chinese documents using 

the method of systematic content analysis. The results contribute to a broad perspective of the 

walking culture in China. This section also outlines findings for later discussion, such as the 

interview and questionnaire design in Chapter 4. 

 

2.2.1 Data sources and method 

A series of classic Chinese documents was selected among the most well-known documents in 

China1 to cover both a wide range of time periods and the four different types of documents: 

“classics of Confucianism, history, philosophy, and literature.” 2 (See Table 4) Moreover, some 

classic Chinese Medical documents were examined because these documents may include 

discussion of walking because of its health benefits as physical activity. The documents are either 

in physical form from libraries or digital form from digital databases.3 With each document, 

systematic content analysis is used to examine the attached values about walking by searching the 

Chinese word of "walking" and its variants through the texts and identifying their latent meanings 

in the context. Complementary documents include widely-known idioms and folk proverbs related 

to walking. 

                                                 
1 Many of them were learnt by the author through middle and high school education in Chinese public schools. 
National wide in China, most public schools use the same textbooks published by People’s Education Press, so 
these documents are assumed to be well-known among educated population. Some of them are also quite 
frequently mentioned in media and daily life in China. 
2 Chinese classic documents are generally categorized in four types, which are called “classics of Confucianism, 

history, philosophy, and literature (经、史、子、集 [jīng shǐ zǐ jí])”. 
3 Digital databases used in this session include 1) Zhu's Corpus (朱氏语料库) by Guanming Zhu (朱冠明); 2) 

website “a complete collection of Chinese documents (中华古籍全录)” http://guji.artx.cn/ ; and 3) ERUDITION (爱

如生典海) database of Chinese ancient classics and modern documents, http://server.wenzibase.com.ezp-

prod1.hul.harvard.edu/  

http://guji.artx.cn/
http://server.wenzibase.com.ezp-prod1.hul.harvard.edu/
http://server.wenzibase.com.ezp-prod1.hul.harvard.edu/
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Table 4 Selected Chinese classical documents for content analysis 

Time period Dynasty 经[jīng] 
Classics of 
Confucianism 

史[shǐ] 
History 

子[zǐ] 
Philosophy 
(including medical 
theories) 

集[jí] 
Literature and other  

Before 221 
B.C. 

Pre-Qin 
Period 

论语 

The Analects of 
Confucius 

战国策 Intrigues of 

the Warring States 

黄帝内经 

The Yellow 
Emperor's Canon of 
Internal Medicine 

 

礼记 

The Book of Rites 

吕氏春秋 

Master Lü's Spring 
and Autumn Annals 

道德经 

Tao Te Jing 

 

  
庄子 

Zhuang Zi 

 

202 B.C. to 
220 A.D. 

Han 
Dynasty 

 

史记 

The Historical 
Records 

 
 

618 A.D. to 
907 A.D. 

Tang 
Dynasty 

   备急千金要方 

Essential Recipes for 
Emergent Use 

960 A.D. to 
1279 A.D. 

Song 
Dynasty 

   
东坡志林 

Dongpo Zhi Lin 

   保生要录 

A Summary of Health 
Preservation 

1636 A.D. to 

1912 A.D. 

Qing 
Dynasty 

   
曾国藩家书 

Zeng Guo Fan’s letters 
home    
红楼梦  

A Dream of Red Mansions    
儒林外史 

The Scholars    
桃花扇 

The Peach Blossom Fan 
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2.2.2 Variants of “walking” in Chinese 

In classical Chinese, several characters are used to describe walking in different ways. “步”    

[bù] means “walk at a leisurely pace”; “行” [xíng] means “walk in a regular pace”; “趋” [qū] 

means “walk with quick steps”; “走” [zǒu] means “run” 1 (Liu Xi (刘熙), Chinese Han Dynasty). 

Thereby, "步" [bù], "行" [xíng], and "趋" [qū] are used as keywords for the content analysis of the 

classic Chinese documents. "走"[zǒu] and "走路" [zǒu lù] are also used to search in the literature 

of the Qing Dynasty when "走" [zǒu] has been used to mean walking. Other unique expressions 

of walking in unusual conditions such as "跋" [bá] and "涉" [shè], which mean "walk on the grass" 

and "walk through water," respectively, are not examined as walking variants in this chapter due 

to low frequency of use.   

 

Table 5 Variants of “walking” in classical Chinese 

English Walk at a leisurely 
pace 

Walk at a regular pace; 
travel on foot 

Walk fast Run 

Classical 
Chinese 

步[bù] 行 [xíng]， 

徒行 [tú xínɡ]， 

步行 [bù xíng] 

趋 [qū] 走 [zǒu]， 

奔 [bēn]， 

驰 [chí] 
Modern 
Chinese 

慢走 [màn zǒu]， 

散步 [sàn bù] 

步行 [bù xíng]， 

行走 [xíng zǒu]， 

走 [zǒu]， 

走路 [zǒu lù]， 

徒步 [tú bù] 

快走 [kuài zǒu] 跑 [pǎo] 

奔跑 [bēn pǎo] 

  

                                                 
1
 The original sentences are “两脚进曰行”, “徐行曰步”, “疾行曰趋”, “疾趋曰走”, “奔变也，有急变奔赴之也”.  
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2.2.3 Results and discussion 

Six values attached to walking are identified by content analysis. They include 1) walking is a 

metaphor of life; 2) walking is a crucial method of health preservation; 3) walking is associated 

with social status of ordinary people; 4) walking is part of a thrifty lifestyle and a way of self-

cultivation; 5) walking together is a way of communication; and 6) walking creates interactions 

with surroundings. Note that each of the keywords has multiple interpretations. For example, the 

keyword “行 [xíng]” means "walking,"; but it also means "okay" or "it works." This study includes 

walking-related meanings only. In fact, in most cases, these keywords just mean "walk" or "travel" 

with no implicit meaning. The results discussed below only include those with implicit values. 

First, walking is often a metaphor of life in Chinese classic documents and idioms. 

Throughout Chinese history, people have used walking and steps as a metaphor to describe life 

situations and express life philosophy. There are many such examples in Chinese idioms such as 

“it is hard to walk even one step,” “there are no mile to go without cumulating steps,” and “a 

journey of a thousand miles begins with a single step.” “The Book of Rites” says that “in every half 

step, a gentleman dares not forget filial piety to his parents.” It uses “every half step” as the 

metaphor of “all the time.” Lao Zi said, “Standing on tiptoe to stand high, one cannot stand long; 

making great strides to walk fast, one cannot walk far.” He used walking as a platform to express 

his philosophy that it is better to follow the natural way, as haste does not bring success. 

Second, derived from Chinese Medicine, walking is regarded as a critical method of health 
preservation. 

Walking, both after meals and as a daily physical activity, has been seen as a vital method of 

keeping healthy. As the widely-known Chinese folk proverb states, "Walk hundreds of steps after 

meals and live to be 99 years old." In this study’s interviews, almost everyone knew this folk 
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proverb, as discussed in Chapter 4. In fact, walking after meals is a tradition in China that persists 

to today, though it is more prominent in some provinces than in others. This saying is a practice 

of the Chinese Medical theories. Sun Si Miao (581-682 A. D.) a Chinese medical scientist in the 

Tang Dynasty, who is also one of the most influential Chinese medical scientists in Chinese history, 

proposed in his book “Essential Recipes for Emergent Use” that “ambling after having meals will 

lead to a long life.” Based on Sun's medical theory, Pu Qian’ guan, an expert on health preservation 

in Song Dynasty, suggested that to “walk frequently and a bit slow” every day is a key to good 

health. Ancient Chinese practiced this idea that walking is good for health. For example, Su Shi, a 

prominent poet and politician in the Song Dynasty, wrote “Eat after feeling hungry and stop before 

feeling full; then stroll to empty the stomach.” He also suggested to his friend, "Walk leisurely 

instead of riding in a vehicle" as one of the keys to health preservation. Zeng Guofan, an essential 

militarist and politician in the late Qing Dynasty, told his family members, "Walk 3000 steps after 

meals every day." 

Third, based on Confucian hierarchy and propriety, walking as a transportation method is 

associated with common people’s social status.  

While the other values identified in this chapter more or less encourage walking, this one may 

discourage walking. In ancient China, different types of vehicles were allocated to officials based 

on their rank. It was the rite for officials to ride in their vehicles. Thus, riding in a vehicle became 

a symbol of social status. Confucius refused to sell his vehicle to buy a coffin for his favorite 

student Yan Yuan because he once was an official of the highest hierarchy and he had to follow 

this rite and keep his vehicle. As he said, "I could not sell the vehicle to buy him a coffin. Because 

I have been a minister of justice, I cannot walk." As another example, in a story from the Warring 

States Period (475-221 B.C.), traveling by a vehicle was a symbol of honorable social status. King 
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Xuan of the State of Qi was trying to persuade Yan Chu to be his teacher, and the King said, "I 

sincerely invite you to stay and be my teacher. You will have the best food as we sacrifice ancestors 

(oxen, sheep, and pigs). You will travel by a vehicle. And your wife and children will have the 

most elegant clothes." Yan replied, "My wish is to go home. I eat late (when hungry), so any food 

is as delicious as meat. I see walking leisurely as the same enjoyment as riding in a vehicle. I see 

no guilt as wealth." Confucius and King Xuan see vehicles the same way; however, Yan sees it 

differently. 

Fourth, walking is part of a thrifty lifestyle and a way of self-cultivation. 

Walking is both aspect of a frugal lifestyle and a method of self-cultivation. The purposes of 

walking are not only to save expenses, but also to build one's character, either to be humble or to 

be detached from pursuing material luxury. Su Shi (Song Dynasty) commented on the story of 

King Xuan and Yan Chu in the Warring States. He said, on the one hand, Yan shows the way of 

enjoying being frugal. On the other hand, this is not enough for self-cultivation, because vehicles 

and meat are still in his mind. Like he said, “Walking makes me comfortable and pleasant, eating 

late makes any food delicious. Why is it necessary to regard walking and late food as vehicle and 

meat?” Zeng Guo Fan (Qing Dynasty) required his family members to be diligent and frugal. He 

wrote in his letters to his family members at home, "Keep diligence and thrift. Wives of brothers 

do not show extravagance. Younger generations must walk and should not ride in sedan chairs or 

horses." He also stated, "The best way to avoid being lazy is to get up early; the best way to avoid 

being arrogant is to walk more and use sedan chairs less." 
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Fifth, walking is a way of communication.  

Chinese people enjoy communicating while walking, which is seen frequently in the 

documents selected for the content analysis. Confucius shows that walking is an environment to 

teach and learn. In “The Analects of Confucius”, he says, “walking with a few people, there must 

be one whom I can learn from.” Ancient people often talked while walking in their daily lives, 

sharing ideas and feelings. One example of the many, Han Xin, a famous general in the Han 

Dynasty, invited his friend for a walk in the courtyard and talked about a secret matter, as described 

in “The Historical Records”. Walking with guests and friends was often mentioned in novels of 

the Qing Dynasty too. In contemporary time, communication in walking still plays an essential 

role in daily life based as found in the interviews. as discussed in Chapter 4. 

Sixth, walking increases meaningful interactions with surroundings. 

Historical documents and novels show that walking creates interactions with surroundings such 

as friends, strangers, and plants, which provides meanings and surprises and makes life more 

vibrant. There are countless examples in the documents. For example, the story of “A Dream of 

Red Mansions” shows that, by walking, one might encounter the thing, a grass in this story, which 

seemed so insignificant but became very important later. This kind of meaningful encounters 

would probably be missed if not walk. However, interacting with surroundings may be more self-

evident and universal than the other values attached to walking. It is still worth mentioning because 

it is an advantage that could have encouraged walking since ancient times.  

Table 6 summarizes the six values attached to walking, their example sentences in Chinese and 

translation in English, and their sources as well.   
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Table 6 key words in sentences 

(Refer to paragraphs above for more contexts of each citation.) 

Attached values Example Source 

1.Walk is a 
metaphor of life. 

举步维艰; or 寸步难行 

It is hard to walk even one step. (Interpretation: The current life 
situation is extremely hard.) 

Idiom 

不积跬步无以至千里。 

There are no miles to go without cumulating steps. 

Idiom 

千里之行始于足下。 

A journey of a thousand miles begins with a single step. 

Idiom 

五十步笑百步 。 

Those who retreated 50 steps in battle laughed at those who 
retreated a hundred steps. It's a metaphor that someone has the 
same shortcomings and mistakes as others, but to a lesser extent; 
however, he laughs at others without knowing it. 

Idiom 

故君子顷步而弗敢忘孝也。 

In every half step (meaning all the time), a gentleman dares not 
forget filial piety to his parents. 

礼记  祭义第二十四 

The Book of Rites, Chapter24 

企者不立，跨者不行。 

If you stand on tiptoe to stand high, you can’t stand long; If you 
make great strides to walk fast, you can't walk far.  

道德经 二十四章 

Tao Te Jing, Chapter24 

2.Walking is a 
key method of 
health 
preservation. 

饭后百步走，活到九十九。  

Walk hundreds of steps after meals and live to be 99 years old. 

Folk proverb  

广步于庭，被发缓行。 

Amble in big steps in the courtyard with loose hair. 

皇帝内经 · 四气调神大论篇 

第二 

Inner Canon of Yellow 
Emperor 

食毕行步踟蹰则长生。 

Walking slowly after having meals will lead to a long life. 

备急千金要方 · 卷第十二

（养性） 

Essential Recipes for Emergent 
Use, Volume 12 

频行不已，然宜稍缓。 

Walk frequently and a bit slowly. 

保生要录 

The Essentials of Health 
Preservation 

已饥方食未饱先止散步逍遥务令腹空。 

Eat after feeling hungry and stop before feeling full. Then walk 
leisurely to empty the stomach.  

东坡志林(五卷) · 卷一  

A Collection of Essays of Su Shi  
(Five Volume), Volume 1  

安步以当车 

Walk leisurely instead of riding in a vehicle. 

东坡志林(五卷) · 卷一  

A Collection of Essays of Su Shi 
(Five Volume), Volume 1 
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Table 6 key words in sentences (Continued) 

 
Attached values Example Source 

2.Walking is a 
key method of 
health 
preservation. 

所谓气者，当调饮食，择晏日，车步广志，以適筋骨肉血脉，以

泻气。 

To cure such a disease, he should adjust his diet, choose sunny days, 
going out by riding or walking to broaden the mind, exercise the 
muscles, circulate the blood, and release the body's accumulated 
excessive vigor. 

史记 · 扁鹊仓公列传 

The Historical Records, 
Biographies of Bian Que and 
Cang Gong 

每日两饭后，各行三千步。 

Walk 3000 steps after meals every day. 

曾国藩家书 · 修身篇 

Zeng Guo Fan’s letters home 

3.Walking is 
associated with 
common people 
social status. 

吾不徒行以为之椁。以吾从大夫之后，不可徒行也。 

I couldn't sell the vehicle to buy him a coffin. Because I've been a 
minister of justice, I can't walk. 

论语 

The Analects of Confucius 

安步以当车 

I see walking leisurely as the same enjoyment as riding in a vehicle. 

战国策 

Intrigues of the Warring States 

4.Walking is part 
of a thrift 
lifestyle and a 
way of self-
cultivation. 

安步自佚，晚食为美，安以当车与肉为哉？ 

Walking makes me comfortable and pleasant. Eating late when feel 
hungry makes any food delicious. Why is it necessary to treat walking 
and late food as a vehicle and meat? 

东坡志林(五卷)  · 卷一  

A Collection of Essays of Su Shi 
(Five Volume), Volume 1 

第三要实行勤俭二字。内间妯娌，不可多讲铺张。后辈诸儿，须

走路，不可坐轿骑马。 

Thirdly, keep diligence and thrift. Wives of brothers should not show 
extravagance. Younger generations must walk and should not ride in 
sedan chairs or horses. 

曾国藩家书 · 治家篇 

Zeng Guo Fan’s letters home 

戒惰莫如早起，戒傲莫如多走路，少坐轿。 

The best way to avoid being lazy is to get up early; the best way to 
avoid being arrogant is to walk more and use sedan chairs less. 

曾国藩家书 · 为政篇 

Zeng Guo Fan’s letters home 

5.Walking is a 
way of 
communication.  

三人行，必有我师焉。 

Walking with a few people, there must be one who I can learn from.  

论语 

The Analects of Confucius 

夫子步亦步，夫子趋亦趋，夫子驰亦驰 

You (Confucius) walk, I walk. You walk fast, I walk fast. You run, I run. 

庄子 田子方 

Zhuang Zi 

淮阴侯挈其手，辟左右与之步于庭，仰天叹曰：“子可与言乎？

欲与子有言也。” 

Huaiyin Hou took his hand, avoided the followers, and walked with 
him in the courtyard. Huaiyin Hou looked up to heaven and sighed, 
"Can you talk with me? I have something to talk about with you.” 

史记 · 淮阴侯列传第三十二 

The Historical Records, A 
biography of The Hou in 
Huaiyin, Chapter 32 

二人携手出门，缓步前行。 

They went out hand in hand and walked slowly. 

桃花扇 

The Peach Blossom Fan 
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Table 6 key words in sentences (Continued) 

 

Attached values Example Source 

5.Walking is a 
way of 
communication.  

话说两位公子在岸上闲步，忽见屋角头走过个人来纳头便拜。 

The two men were strolling on the shore, and they suddenly saw a 
person coming from the corner and bowing down to them. 

儒林外史 

The Scholars  

当下主客六人，闲步了一回，从新到西厅上坐下。 

Six guests and hosts took a leisurely walk and sat down in the West 
Hall. 

儒林外史 

The Scholars 

又吃了一杯茶，大家起身，闲步一步。 

After another cup of tea, they stood up and took a stroll together. 

儒林外史 

The Scholars 

6.Walking 
creates 
interactions with 
surroundings. 

他日，子路行，遇荷蓧丈人 

One day, when Zilu was walking, he met an old man who was 
carrying a weeding tool with a crutch. 

史记 

The Historical Records 

他却常在西方灵河岸上行走，看见那灵河岸上三生石畔有棵绛珠

仙草。 

He often walked along the western Ling River and saw a pearl fairy 
grass on the Sanshengshi bank. 

红楼梦 第一回 

A Dream of Red Mansions 

今日敝友有事，我因闲走到此，不期这样巧遇！ 

I came here for something of my friend today and was walking for 
leisure, not expecting such a chance encounter! 
 

红楼梦 第二回 

A Dream of Red Mansions 
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2.3 Observation of contemporary walking behavior patterns 

2.3.1 Methodology and findings 

Using methods of nonparticipant observation and photography, this section uses Beijing as an 

example to analyze walking activities in contemporary China - what are the occasions in which 

people walk? What is their significance? How do they differ from one other? What are the general 

trends? To answer these questions, the author went to various parts of Beijing and observed people 

walking. Variables such as speed, facial expression, clothes, gestures, and companions were noted 

during observation. The observed sites included community open spaces, shopping centers, streets, 

and parks in Beijing. See Table 7 for examples of observation variables. The author tried to cover 

a wide range of time (e.g. early morning, around noon, and after dinner) in a day for each type of 

site; However, the observation was still informal due to time limitation. It had no plan for how 

many photos should be taken at one venue and did not aim to obtain every single variable in the 

list for every venue. The field study was implemented from April to June 2018 in Beijing. A small 

amount of observation and photography was done for comparison in the cities of Chengdu and 

Deyang in Sichuan Province. All photos were taken by the author except for the historical photos 

with noted sources.  

The observation finds that 1) walking is an important daily activity for urban residents in 

contemporary Beijing; 2) people walk after meals; 3) people enjoy walking with family and friends. 

This study also finds that the local custom of walking with a pet bird in a cage still survives in 

Beijing. Moreover, some walking occasions such as walking in the morning markets constitute a 

vibrant part of urban life which can only be experienced on foot.  
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Table 7 List of observation variables 
 

Variables Possible values 

Walking 
behavior 
pattern 

Pedestrian flow intensity number per minutes (or low, average, high) 

Walk speed meter per second (or slow, average, fast) 

Face expression pleasant/happy/cheerful, neutral, unhappy/worrying/tired 

Clothing Fashionable/graceful/neat/fit/comfortable, neutral, 
untidy/ugly/dirty 

Company  With whom (family, friends, single person, hard to tell) 
How (holding hands, taking arm, side by side, talking, etc.) 

Walking posture  Elegantly, normal, awkwardly 

Stopping to watch, talk or 
buy goods 

Seldom, sometimes, frequently 

Context When Date, hour (or early morning, morning, noon, afternoon, late 
afternoon, after dinner, late night, etc.) 

Where Street, community, park and open space, shopping center 

Urban context Central city, urban fringe 

Weather Raining, cloudy, sunny 

Air quality Excellent, good, unhealthy, extremely unhealthy 

  
 

 

2.3.2 Walking occasions 

 
Based on the observation, people walk for all kinds of purposes: to work, to stroll after meals, 

to go shopping or window-shopping, to walk their pets, for exercise, in a morning market, and so 

on. Walking is an important daily activity, and it builds a vibrant urban image in Beijing. Selected 

walking occasions and their example images are shown below.  

a. Walking as commuting 

In early morning, office workers and college students were walking fast from and to subway 

station and to schools. Mothers were walking children to school. 
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b. Walking after meals 

Walking after meals is a custom that thrives for centuries. Contemporary people walk after 

meals with family and friends. Ancient people did walk after meals as shown in ancient Chinese 

documents; however, whether they walk along or with family or friends was unclear. This custom 

is even stronger in some areas of China than in Beijing. For example, in Sichuan Province where 

the author grew, it is common for families to go for a stroll after dinner every day, especially along 

rivers. People also walk with friends, and sometimes they walk alone but often meet people by 

Figure 5 Walk fast to work or to school in the morning  

Figure 6 Walk children to school in the morning  
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chance on their way. This custom may be strengthened by the year-round mild climate and 

leisurely lifestyle in Sichuan Province. 

     

         

      

 

           

 

Figure 7 Walk with family after dinner  

Figure 9 Walk with family, friends, or by oneself along the river after dinner (City of Deyang, Sichuan 
Province) 

Figure 8 Walk slowly with friends/colleagues after lunch 
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c. Wandering on street 

People look around when walking on the street. In fact, observing surroundings is an 

advantage of walking. Additionally, it is common for girls to walk arm in arm. 

     

 

 

     

 

 

Figure 10 Walk on the street 

Figure 12 Girls walk arm in arm. 

Figure 11 Walk on the street in Shanghai in 1930s 

(Source: Old Album, Second Historical Archives of China, 1999, p15) 
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d. Walking with pets 

A pet dog may bring changes in walking behavior. An interviewee who had a dog said that he 

walked more when raising a dog, because his dog required him to walk twice per day, about 30 

minutes a time, both in early morning and after dinner. Before having his dog, he did walk after 

dinner, but not as regularly. Moreover, it was a tradition to walk with a pet bird in a cage in Beijing. 

This traditional activity is still seen nowadays.  

 

 

                                                                                                       

 

 
 
 
 

Figure 15 Walk with pet birds – a tradition in Beijing  Figure 14 Walk with a pet bird 
in early morning  

Figure 13 Walk dogs 

(Source: Historical Photos of Old Beijing, Beijing: 
Beijing Press, 1996, p47) 
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e. Walking in a morning market 

Walking in a morning market could be an enjoyable activity. Food are fresh and cheap. On the 

way to the market, there are often chances to meet friends. It can also be done after morning 

exercise. However, most customers of the morning market in a weekday are aged people who 

probably are non-working. The morning market that the author observed runs from 6 to 11 AM 

seven days a week. Photos were taken between 8 to 9 AM on a weekday. 

      

 

                   

 

 

Figure 16 Walk with a pet bird in early morning  

Figure 17 Walk from a morning market 
after playing sword for exercise in the 
morning 

Figure 18 Meet friends on the way to 
and from the morning market  
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(Source: Historical Photos of Old Beijing, Beijing: Beijing Press, 1996, p265) 
 
 

f. Walking as working 

Another walking occasion is walking as working, for example, urban management and public 

security patrol. 

 

 

Additionally, wearing sneakers, especially white ones, are highly popular among young 

women. It implies that walking is an important part and a frequent activity in their daily life, since 

a pair of sneakers make walking around much easier than high-heeled shoes. In fact, the latter was 

Figure 19 Walk in The Tianqiao Market in late Qing Dynasty, Beijing) 

Figure 20 Security patrol 
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more popular a decade ago based on author’s observation. It seems that walking is becoming more 

popular, thus wearing white sneakers has become a fashion among young women. 

    

Figure 21 White sneakers are popular among young women 

 

2.3.3 Implications 

 
Observations provide understanding about walking behavior patterns, which helped develop 

the interview questions, understand the interviewees, and complement aspects that were not 

mentioned by the interviews. First, observations inform the design of interview questions and 

questionnaires about individuals’ walking behavior. For example, based on walking observations, 

the interviews included general questions about purposes of walking and follow-up questions 

about specific walking occasions. Then, interviews provide deeper insights that cannot be observed. 

For instance, how often do individual interviewees walk after meals? And what influenced the 

formation of this habit? Second, observations help contextualize interviewees’ responses. For 

example, in the observations, the author noticed the condition of pedestrian environment in Beijing, 

which helped understand the interviewees when they talked about how their walking was 

influenced by the built environment. Also, observations showed directly some conditions that 

made walking difficult in Beijing, which in fact were mentioned by many interviewees. For 
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example, a female elderly person was seen running crossing the street because the street was too 

wide for her to walk across when walk sign was on. Third, observations could introduce new, 

unforeseen variables to research design. For instance, observations show that people of different 

age groups often walk in different ways in terms of time, venues, and purposes. Thus, this study 

incorporated age as an important variable in determining walking behavior, and paid special 

attention on the relationship between age and values of walking as well.  

Additionally, observations showed phenomena that implied a stronger contemporary walking 

culture. For example, footpaths were observed around communities, along the river, and in the 

park. Another example, the white sneakers are extremely popular among young women, which 

was not so popular in Beijing ten years ago. One the one hand, people may see walking as more 

fashionable than years ago and have much more walking activities nowadays. On the other hand, 

a much more developed rail transit network today has improved the overall mobility in the city, 

which may stimulate more walking.      
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3 How do attitudes influence walking for transport? — based on a survey in Chengdu, 

China 

 

Literature shows that attitudes may influence walking for transport. However, there is still 

debate on this topic. This chapter moves the debate forward by examining a series of broad 

attitudes toward all transportation alternatives1 and travel-related environmental issues and how 

they may be associated with walking for transport. It studies the case of Chengdu City in Sichuan 

Province, China, using a comprehensive data set collected with a clustered probability sampling 

approach. Undoubtedly, this chapter is not closely related to the theme of culture. However, it 

functions as a background study for chapter 4 and provides triangulation and supplement between 

chapters in terms of both data sources and analysis results. 

“Attitude” refers to “a settled way of thinking or feeling about something” according to Oxford 

Living Dictionaries2. It is a broad and rough concept that may include preference, perceptions, 

values, and other feelings. This chapter examines broad attitudes to a few themes rather than 

attitudes to walking only, because attitudes to transportation alternatives and physical and social 

environment may also impact travel choice. It explores two specific questions. 1) What are the 

differences in the attitudes toward a wide range of transportation questions among the groups who 

have no walk, a low amount of walk, and a high amount of walk? 2) What are the associations of 

these attitudes with walking for transport?  

 

                                                 
1 The transportation alternatives discussed in this chapter include driving, walking, taking buses, cycling, riding 
electric bikes, and motorcycling. 
2 Source: https://en.oxforddictionaries.com/definition/attitude 
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3.1 Literature review of the relationship between attitude and walking 

 

There is rising attention on how attitudes are correlated with waking; however, existing studies 

are still relatively few and have inconsistent conclusions. On the one hand, some studies find a 

significant correlation between attitudes and walking. For example, selecting from surveys of 2660 

commuters in a tier-three city of China, Ding et al (2017) examined the 1110 respondents who 

lived no more than five kilometers to the workplace and found that attitudes towards walking and 

cycling have a significant positive influence on their choice of walking or cycling as the 

commuting method. Implementing stratified random sampled face-to-face surveys of 442 adults 

and adolescents in Porto Alegre, Brazil, Larranaga et al (2016) showed that the attitudes to walking 

and public transit play a significant role in predicting travel by walking, public transport or others. 

Bopp et al (2011) examined the relationship between Ecofriendly attitudes and commuting mode 

choice with online surveys of 375 adults in Kansas, US. They demonstrated that those with eco-

friendly attitude are more likely to commute by walking and biking. On the other hand, some 

studies show moderate or no connection between attitudes and walking. For example, with 1- and 

2-year follow up data of 1796 and 1465 adults from three UK municipalities, Bird et al (2018) 

found their model weak in predicting change of walking and cycling for transport and recreation, 

using eTPB (extended Theory of Planned Behavior) psychological constructs including attitudes, 

intentions, automaticity of activity and so on as input variables. Using data of 437 questionnaires, 

20 interviews, and 8 ethnographic studies responded by adults in Lancaster, North-west England , 

Pooley et al (2011) found that people’s attitudes and beliefs toward walking and cycling are often 

contradictory with their daily travel mode choice.  
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Moreover, existing studies of the relationship between attitudes and walking examine attitudes 

toward different things. Further, they have rarely explored how broad attitudes to all transportation 

modes may influence walking for transport, especially, in Chinese cities. Some studies focus on 

attitudes to walking or active transport (Ding et al, 2017; Yu & Zhu, 2016; Papadimitriou et al, 

2017; Pooley et al, 2011; Clifton & Livi, 2005) and pedestrian environment (Caspi et al, 2013; 

Rodríguez & Vogt, 2009). Others examine other attitudes thought to be related to walking. For 

instance, Papadimitriou et al (2013) discussed attitudes to road safety, rule of penalties, 

pedestrian’s level of service, and interaction with other road users in European countries. Bopp et 

al (2011) explored eco-friendly attitudes using a case in Kansas, US. Meanwhile, few studies 

investigated attitudes to multiple transport modes, and none in the Chinese context yet. For 

example, Larrañaga et al (2016) studied attitudes toward walking, driving, and taking transit in 

their case study of Porto Alegre, Brazil.  

 

3.2 Methods 

3.2.1 Study Area 

Chengdu is the capital city of Sichuan Province located in Southwest China. The total land 

area of its administrative region is 14335 km2 with 15.92 million inhabitants1 by 2016 (Chengdu 

Statistic Bureau (ed.), 2017, p.293, p.54), in which the city area (core and suburbs) is 4242 km2 

(p.151) with 9.41 million inhabitants 2  by 2016 (Ministry of Housing and Urban-Rural 

Development, P. R. China (ed.), 2017, p.76). The chapter focuses only on the core city of Chengdu, 

which includes the five City Municipal Districts: Jinjiang District, Qingyang District, Jinniu 

                                                 
1 In Chinese administrative system, the total inhabitants include those who are registered in the Hukou 
management system and those who are unregistered. This number is for the total inhabitants. The population with 
Hukou is 13.99 million by 2016 (Chengdu Statistic Bureau, 2017, P47). 
2 This is for the total inhabitants. The population with Hukou is 7.74 million in the city area by 2016 (p.47). 
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District, Chenghua District, and Wuhou District (See Figure 22). These districts have 3.83 million 

inhabitants1 living in 465 km2 area in 2016 (Chengdu Statistic Bureau, 2017, p.293). The Per 

Capita Gross Regional Product (GRP) is RMB 92,772 Yuan in its city area, which is 0.78 time of 

that of Beijing, the Capital of China (Social and Economic Investigation Division, National Bureau 

of Statistics of China, ed., 2017). Moreover, the mild climate and flat geography (Chengdu 

Chorography, 2016) in the city area of Chengdu put the least restrictions on active transportation 

mode choices. 

 

 

 

 

Figure 22 A conceptual map of Chengdu in 2016 
(Built on Zeuthen, 2018; Jianyang City, which was allocated to Chengdu administrative region in 2016, is not shown 

in this map.) 
 

                                                 
1 Unfortunately, the number of total inhabitants in the core city is not available. The 3.83 million is the inhabitants 
with Hukou. It can be estimated that the total inhabitants are proximately 4.66 million using the same ratio of with 
to without Hukou as that of the city area. 

The core city of Chengdu (Study Area) 
465 km2 

The city area of Chengdu 4,242 km2 

The administrative region of Chengdu 
14,335 km2 
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3.2.1 Data source 

The data set used in this study comes from the “Environmental Protection and Transportation 

Survey Questionnaire” for the household survey “Urban Transportation, Land Use, Air Quality, 

and Health” conducted in the core city of Chengdu in 2016. It was led by Harvard-China Project1 

at Harvard University Paulson School of Engineering and Applied Sciences, collaborating with 

the Research Center for Contemporary China (RCCC) at Peking University who conducted the 

sampling and fieldwork. The target population was Chinese adults age 18 to 70 who had lived in 

the core city of Chengdu for at least one year. The fieldwork started on June 14 and ended on July 

24, 2016. Out of 1744 selected interviewees, 1048 surveys were completed, having a response rate 

of 60%. 

The survey used a stratified three-stage GIS/GPS-assisted Area Sampling Method (cited by 

RCCC, 2016). The unit of Primary Sampling Units (PSUs) was half-square-minute (hsm) of 

longitude and latitude. The sampling frame had 968 hsm covering 3.65 million population. The 

first stage used stratification and Probabilities Proportional to Size (PPS) Methods. First it used 

the Second Ring Road as the stratification boundary and decided the number of PSUs to select in 

each stratum according to its population proportion. Then in each stratum, the PSUs were selected 

by the PPS Method, using the population as the measure of size. The population information was 

obtained from “Chengdu Statistical Year Book 2015”, assisted with estimation from Google Earth. 

Forty PSUs were drawn from the pool in the first stage. The second stage used a random sampling 

approach. Each PSU was evenly divided into 80 Secondary Sampling Units (SSUs). The unit of 

SSUs was Spatial Square Second (SSS), which was about the size of 90m* 90m. One SSU and 

four back up SSUs were drawn from a PSU by random sampling. A back-up SSU was used when 

                                                 
1 https://chinaproject.harvard.edu/urban 
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the selected SSU was not residential. The third stage used systematic sampling. Trained surveyors 

assisted with GPS receivers recorded all the household addresses in selected SSUs. In each SSU, 

30-60 addresses were drawn with systematic sampling. These addresses were sorted and ranked, 

and singular ones used the “environmental protection and transportation survey questionnaire” and 

dual ones used another questionnaire about public health (RCCC, 2016).  

Trained interviewers went to the selected addresses and conducted face-to-face questionnaires, 

assisted by people from neighborhood committee or community service organization. Once 

entered a valid household address, the interviewers listed all residents age 18 to 70 who had lived 

there for at least one year and then selected one interviewee using a Kish Grid method (cited by 

RCCC, 2016). The interviewers also interviewed other household members for reference, but this 

chapter uses data of the selected interviewees only. The interviewers made a later visit when the 

selected respondents were not available. If the household refused interviews, another interviewer 

was sent to visit. Five more call-backs were made before a case being decided as non-response. 

However, the difficulties in accessing selected interviewees in high-end gated communities with 

rigid property management and recruiting selected interviewees over electronic door speakers 

dramatically decreased the response rate (RCCC, 2016). 

Given this complex sampling approach and difficulties in access to some interviewee groups, 

this chapter compares the sample with Census and Yearbook data 1  in terms of age, gender, 

educational level, income, and employment status to check the sample representativeness. The 

results (see Table 8) show that the sample has similar gender ratio and education level distribution 

with Census. However, aged people over 60 and unemployed people are overrepresented in the 

sample. These people probably have more free time at home, and thus are easier to access and 

                                                 
1 Census has the most accurate demographic data in China. The most recent Census was conducted in 2010. 
Yearbook data are used when some specific data are not available in Census.   
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persuade to participate in the survey than other populations. Additionally, people of higher-income 

households may be underrepresented due to lower response rates in the high-end gated 

communities.  It may suggest a bias of lower-income in the sample, or it may because interviewees 

from higher-income families are less willing to report income.  

 

Table 8 Comparing sample with Census data  

 Sample (n=1048) Census 

Percentage of age 60 and above 18.13%  9.33%1 

Male: female 100.77: 100  100.62: 1002 

Annual household income 

(￥RMB Yuan) 

53,8753  
 

93,6084 

Education level:  
% Middle school or below; % High school 
and professional school; % College or above 

53.68%; 34%; 12.32% 51.99; 37.12%; 10.89%5 

Unemployment rate 19.93%6 5.04%7 

 

                                                 
1 Since the respondents in the sample are of age 18 to 70, we calculate the percentage of age 61 to 70 in the 
population of age 18-70 in the city areas in Sichuan Province, based on data from 2010 Population Census of 
Sichuan Province (Office for the Population Census of Sichuan Province & Sichuan Provincial Bureau of Statistics, 
2012, p.172-174). 
2 2010 Population Census of Sichuan Province (p.172) 
3 Only about 499 out of 1048 interviewees provided answers to the income question. Moreover, the questionnaire 
asked the interviewees to select from 18 different income levels. Each level stands for a range of value. So, the 
income level variable is an ordinal variable and cannot be mathematically manipulated. To calculate the average 
annual household income, we use the median value of each level. 
4 This is the annual disposable income of urban households in the city area of Chengdu. Disposable income means 
the total income minus taxes and all types of insurances. Calculated with Data from China Statistical Yearbook 
2017 (National Bureau of Statistics of China, ed., 2017, p.39; 181) and Sichuan Statistical Yearbook 2016 (Statistical 
Bureau of Sichuan & NBS Survey Office in Sichuan, eds. 2016, p.204; 207). 
5 Data source: 2010 Population Census of Sichuan Province (Office for the Population Census of Sichuan Province & 
Sichuan Provincial Bureau of Statistics, 2012, p.197-202) 
6 It uses the formula “unemployment rate = number of unemployed persons / labor force”. Labor force here refers 
to sample population of age 18-60. The legal age to retire is 60 for males and 55 for females in China in 2016. 
Among the 858 people of age 18-60 in the sample, 171 people are unemployed, including 128 females and 43 
males. Females account for 75% of the unemployed in the sample, probably due to stay-home parenting and 
earlier retirement.   
7 Calculated with data from 2010 Population Census of Sichuan Province (p. 574). 
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3.2.3 Data analysis methods 

This chapter uses descriptive statistics, the analysis of variance (ANOVA)1, and Least-Squares 

multiple regressions. First, it uses descriptive statistics to examine the characteristics of 

respondents’ walking behavior and attitudes to transportation and related issues. Walking behavior 

is measured by total minutes spent in walking for transport between destinations on a typical 

weekday. It is calculated with data from the trip diary, which was reported by the respondents by 

a recall. The chapter studies thirty-two attitudinal variables answering questions about attitudes to 

all transportation modes and travel-related physical environmental and public safety issues. Some 

variables measured in Likert scale in the questionnaire are recoded as dummy variables for the 

effectiveness of mathematical manipulation. See Appendix A for all the attitudinal variables and 

the original questions asked in the questionnaire. 

Second, it explores the differences of attitudes, demographic and socioeconomic 

characteristics, and built-environmental features2 among the groups of respondents who have no 

walk, a low amount of walk, and a high amount of walk. The significance of differences is 

examined by the analysis of variance. Twelve demographic, socioeconomic, and built-

environmental variables are selected because literature indicates they may affect walking. The 

selection is also based on their availability in the data set. Table 9 shows all the examined variables 

and their measures. 

Third, it applies multiple regression analysis to investigate the correlation of walking with 

demographic variables and attitudes. The walking variable is the individual’s total minutes spent 

                                                 
1 ANOVA “compares the amount of variation between categories with the amount of variation within categories. 
The greater the difference between categories (as measured by the means) relative to the differences within 
categories (as measured by the standard deviations), the more likely that the null hypothesis of ‘no difference’ is 
false and can be rejected.” (Healey, 2011, p. 244)    
2 The built-environmental features are self-reported regarding the distance to work, to city center, to amenities 
and so on. 
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in walking for transport on a typical weekday. A limited number of variables are selected from the 

broad attitudinal variables for regression analysis. Compared with demographic and 

socioeconomic variables, they are less correlated with walking based on the result of Pearson’s 

bivariate correlation matrix. Also, they have many missing values due to answers of “don’t know” 

or “decline to answer”. All the data analysis is processed with Analysis ToolPak in Excel of Office 

2016.  
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Table 9 Variable list 

Walk Unit 

Total time of walking for transport on a typical work day Minute 

Attitudes To current situations Code To possible changes Code 

To 
transportation 

Overall City Transport 
Convenience  

1=Convenient, 
0=Inconvenient 

-  

Home Transport 
Convenience 

1=Convenient, 
0=Inconvenient 

-  

Traffic Jam in the City  1= not a serious problem, 
0=serious problem 

-  

Walking  Pedestrian Safety 
Crossing Street  

1=safe,0=danger -  

Sidewalks  1=no problem, 0=problem -  

Pedestrian 
Crowdedness  

1=no problem, 0=problem -  

Driving and 
road traffic 

Traffic Jam in Daily Trip  1=no problem, 0=problem Increase Toll  1=support, 0=not support 

Traffic Accident  1=no worry, 0=worry -  

Rash Driver  1=no problem, 0=problem -  

Expensive Petrol  1=no problem, 0=problem -  

Taking buses Bus Crowdedness  1=no problem, 0=problem Reduce Bus Crowdedness  1=support, 0=not support 

Bus Frequency  1=no problem, 0=problem Increase Bus Frequency  1=support, 0=not support 

Bus Fare Expensive  1=no problem, 0=problem Reduce Bus Fare  1=support, 0=not support 

-  Improve Bus Comfort  1=support, 0=not support 

Bicycling Cyclist Safety from 
Traffic  

1=safe, 0=unsafe -  

Cycling Convenience  1=convenient, 
0=inconvenient 

-  

-  Ban Bike  1=support, 0=not support 

Electric 
biking 

Electric Biking Safety  1=safe, 0=unsafe -  

Electric Biking 
Convenience  

1=convenient, 
0=inconvenient 

-  

-  Ban Electric bike  1=support, 0=not support 

Motorcycling -  Ban Motorcycle  1=support, 0=not support 

To physical 
environment 

Overall Environment Quality  1=not bad, 0=bad -  

Air quality Air Quality  1=not bad, 0=bad Car owners’ 
responsibility for air 
pollution control cost 

Percentage 

Vehicle Emission  1=no problem, 0=problem 

To public 
safety 

Personal 
security 

Pedestrian Safety from 
Crime  

1=safe, 0=unsafe -  

Child Walking Safety 
from Crime  

1=safe, 0=unsafe -  

Pickpockets Pickpockets  1=no problem, 0=problem -  

Demographic and 
socioeconomic characteristics 

Code/Unit Built-environmental 
features 

Unit 

Age  Year-old Distance to Work  kilometer 

Education Level  1-7 from low to high.  
e.g. 1= Below elementary school; 7= Graduate school 

Distance to City Center  Minute by driving 

Annual Household Income 
Level  

1-18 from low to high.  

e.g. 1= Below 3,000; 18=Above 400,000 (￥RMB 

Yuan) 

Distance to Grocery  Minute by walk 

Gender  1=male, 0=female Distance to Park  Minute by walk 

Marriage  1=Married, 0=single Number of Bus Routes 
(at the nearest stop) 

Route 

Car Access  1=yes, I have access to at least one car; 0=no    

Employment Status  1=work or study, 0=neither   
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3.3 Data analysis and results 

3.3.1 Descriptive statistics 

3.3.1.1 Descriptive statistics of walking 

On average, the sample populations (n=1048) walk 14 minutes for transport in a typical 

weekday, which is not much walking; however, the minutes walked vary greatly among 

individuals with a standard deviation of 22.36. The median and mode is 0 minute, and the range is 

149 minutes. Figure 23 shows that 58% of the sample population do not walk to destinations, 66% 

of them walk less than 10 minutes for transport in a weekday, and 82% walk for less than 30 

minutes. However, the rest 18% population walk between 30 to 149 minutes for transport in a 

weekday. Note that this survey examined travel walking, not walking for recreation, leisure, or 

within buildings. 

 

Figure 23 Distribution of walking minute (n=1048) 

For further investigations, the sample observations were divided into three groups: a) people 

who do not walk for transport in a typical weekday, abbreviated as No-walk people hereinafter; b) 

people who have some walking for transport but no more than 30 minutes on a weekday, 

abbreviated as Low-walkers or Low-walk group hereinafter; and c) people who have more than 
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30 minutes’ walk for transport in a weekday, abbreviated as High-walkers or High-walk group. It 

uses 30 minutes as the cut-off between low and high walkers because walking no more than 30 

minutes in a day usually is easy for ordinary people, while walking more than that may require 

some effort, which may lead to differences in attitudes. Respectively, No-walk, Low-walk, and 

High-walk people account for 58%, 24% and 18% of the sample population, and they have a mean 

walking time of 0, 18, and 54 minutes (See Table 10). Later sections further study the differences 

in attitudes and demographic features in the three groups.           

Table 10 Descriptive statistics of walking 

 
Sample No-walk  

(0 minute) 
Low-walk  
(1-30 minutes) 

High-walk  
(>30 minutes) 

Count 1048 603 257 188 

Share  100% 58% 24% 18% 

Mean (minutes) 14 0.00 18 54 

Median 0 0 20 50 

Mode  0 0 20 40 

Standard Deviation 22.36 0.00 8.01 20.70 

Range 149 0 28 118 

Minimum  0 0 2 31 

Maximum 149 0 30 149 

 

3.3.1.2 Descriptive statistics of attitudes 

The overall attitudes are examined regarding current conditions of and possible changes to 

transportation modes and car owners’ responsibility for air pollution control cost. The majority 

(≥50%) of interviewees have positive attitudes (feeling convenient, safe or no problem) to most of 

the questions about current situations of the transport modes and environment, with only a few 

exceptions including negative attitudes to traffic jam, rash driver, vehicle emission, and children’s 

walking safety from crime (See Table 11). These negative attitudes are basically related to the 

driving mode. Most (≥75%) interviewees indicate they will take bus more often if the changes are 

made to bus services such as improving frequency and comfort and reducing crowdedness and 
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fare. These attitudes reflect that they like bus transit, though the service is not good enough. Most 

(≥75%) people do not agree with banning bicycles and electric bikes in the major streets (See Table 

12).  

Table 11 Overall attitudes to current situations of transport modes 

Attitudinal Variable 1 (Convenient/ safe 
/no problem) (%) 

0 (Inconvenient/ 
unsafe/ problem) (%) 

N 

City Transport Convenience (1=Convenient, 0=Inconvenient) 82% 18% 1021 

Home Transport Convenience(1=Convenient,0=Inconvenient) 84% 16% 1046 

Traffic Jam in the City (1= not a serious problem, 0=serious 
problem) 

18% 82% 975 

Pedestrian Safety Crossing Street (1=safe,0=danger) 56% 44% 929 

Sidewalks (1=no problem, 0=problem) 66% 34% 1019 

Pedestrian Crowdedness (1=no problem, 0=problem) 62% 38% 1018 

Traffic Jam in Daily Trip (1=no problem, 0=problem) 27% 73% 1020 

Traffic Accident (1=no worry, 0=worry) 52% 48% 1015 

Rash Driver (1=no problem, 0=problem) 47% 53% 1012 

Expensive Petrol (1=no prob, 0=prob) 78% 22% 889 

Bus Crowdedness (1=no prob, 0=prob) 54% 46% 1006 

Bus Frequency (1=no prob, 0=prob) 73% 27% 1002 

Bus Fare Expensive (1=no prob, 0=prob) 93% 7% 1005 

Cyclist Safety from Traffic (1=safe, 0=unsafe) 57% 43% 940 

Biking Convenience (1=convenient, 0=inconvenient) 76% 24% 959 

Electric biking Safety (1=safe, 0=unsafe) 52% 48% 935 

Electric biking Convenience (1=convenient, 0=inconvenient) 77% 23% 947 

Environment Quality (1=not bad, 0=bad) 67% 33% 1027 

Air Quality (1=not bad, 0=bad) 58% 42% 1031 

Vehicle Emission (1=no problem, 0=problem) 49% 51% 978 

Pedestrian Safety from Crime (1=safe, 0=unsafe) 79% 21% 1047 

Child Walking Safety from Crime (1=safe, 0=unsafe) 17% 83% 213 

Pickpockets (1=no prob, 0=prob) 62% 38% 983 
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Table 12 Overall attitudes to possible changes of transport modes 

 

When asked what percentage of the cost of air pollution control should be paid by the private 

car owners, people have quite different attitudes. Among the 606 people who gave answers, 20% 

people think private car owners should not pay for air pollution control; 45% people think private 

car owners should pay for 0.5~10% of the air pollution control; 32% people think private car 

owners should pay for 11~30% of the air pollution control; another 3% people think private car 

owners should pay for more than 30% of the air pollution control. 

3.3.2 Comparing attitudes and other features among “No-walk”, “Low-walk”, and “High-

walk” groups 

3.3.2.1 Attitudes among groups 

Table 13 shows a pattern that, to most （17 out of 23）of the attitude questions regarding 

current conditions of transport modes, Low-walkers have the highest percentage of positive 

answers (feel convenient, safe, or no problem), and No-walk people have the lowest percentage of 

positive answers. Also, in general No-walk differs most from Low and High-walk, and the walkers 

are rather similar to each other. However, based on the analysis of variance, only some of these 

differences are statistically significant, which include attitudes to transportation convenience in 

the city, traffic jams in the city and in daily trips, traffic accidents, expensive petrol, bus frequency, 

Attitudinal Variable 1  
(support) (%) 

0  
(not support) (%) 

N 

Increase Toll (1=support, 0=not support) 46% 54% 812 

Reduce Bus Crowdedness (1=support, 0=not support) 82% 18% 1011 

Increase Bus Frequency (1=support, 0=not support) 79% 21% 1011 

Reduce Bus Fare (1=support, 0=not support) 76% 24% 1012 

Improve Bus Comfort (1=support, 0=not support) 84% 16% 1013 

Ban Bike (1=support, 0=not support) 22% 78% 936 

Ban Electric bike (1=support, 0=not support) 23% 77% 927 

Ban Motorcycle (1=support, 0=not support) 35% 65% 898 
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and environmental quality, and vehicle emission. Table 14 indicates that, to the most (8 out of 9) 

questions of possible changes of transport modes, the High-walkers have the highest percentage 

of supportive attitudes; but the differences are not statistically significant for attitudes to ban 

bicycle, electric bike, and motorcycle.        
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Table 13 Comparison of attitudes to current situations of transport modes among No-walk, Low-walk, 
and High-walk respondents 

Attitudinal variable Percentage of “1” in total answers 
(1 = Convenient/safe /no problem) 

F P-value F critical 
(Alpha=0.05) 

No-walk  Low-walk High-walk 

City Transportation Convenience (1=Convenient, 
0=Inconvenient) *** 

79.32% 87.25% 85.95% 4.800129 0.008416 3.004565 

Home Transportation Convenience 
(1=Convenient,0=Inconvenient)  

84.05% 84.77% 82.98% 0.128833 0.879134 3.004353 

Traffic Jam in the City (1= not a serious problem, 
0=serious problem) **** 

13.22% 24.23% 23.70% 9.60513 7.4E-05 3.004984 

Pedestrian Safety Crossing Street (1=safe, 0=danger) 54.74% 53.67% 60.74% 1.114866 0.328399 3.005445 

Sidewalks (1=no problem, 0=problem) 65.54% 68.70% 63.54% 0.669826 0.512024 3.004583 

Pedestrians Crowdedness (1=no problem, 
0=problem) 

61.32% 65.31% 61.33% 0.628207 0.533755 3.004591 

Traffic Jam in Daily Trip (1=no problem, 0=problem) 
**** 

22.09% 38.37% 25.82% 12.02664 6.88E-06 3.004574 

Traffic Accident (1=no worry, 0=worry) * 48.90% 58.02% 51.40% 2.879039 0.056649 3.004618 

Rash Driver (1=no problem, 0=problem) 43.84% 50.83% 49.72% 2.120923 0.120455 3.004644 

Expensive Petrol (1=no prob, 0=prob) * 75.51% 81.34% 82.98% 2.682902 0.06892 3.005884 

Bus Crowdedness (1=no prob, 0=prob) 53.06% 54.36% 54.24% 0.076206 0.92663 3.004698 

Bus Frequency (1=no prob, 0=prob) *** 69.90% 82.05% 73.89% 6.412487 0.001709 3.004734 

Bus Fare Expensive (1=no prob, 0=prob) 93.15% 92.05% 96.15% 1.508272 0.221794 3.004707 

Cyclist Safety from Traffic (1=safe, 0=unsafe) 55.23% 61.33% 56.52% 1.218902 0.296023 3.005331 

Biking Convenience (1=convenient, 0=inconvenient) 73.45% 80.35% 76.36% 2.136038 0.118685 3.005139 

Electric biking Safety (1=safe, 0=unsafe) 50.90% 53.88% 52.53% 0.296526 0.743467 3.005382 

Electric biking Convenience (1=convenient, 
0=inconvenient) 

75.22% 79.00% 79.75% 1.090739 0.336391 3.005259 

Environment Quality (1=not bad, 0=bad) * 63.68% 71.83% 68.31% 2.800037 0.061273 3.004513 

Air Quality (1=not bad, 0=bad) 56.57% 61.90% 56.22% 1.150282 0.316954 3.004479 

Vehicle Emission (1=no problem, 0=problem) ** 46.88% 56.17% 47.31% 3.036317 0.048466 3.004956 

Pedestrian Safety from Crime (1=safe, 0=unsafe) 78.11% 78.52% 84.57% 1.906079 0.149179 3.004345 

Child Walking Safety from Crime (1=safe, 0=unsafe) 17.56% 16.67% 14.29% 0.088135 0.915671 3.038877 

Pickpockets (1=no prob, 0=prob) 60.27% 66.52% 60.84% 1.421256 0.241908 3.004909 

Bold denotes the highest score; grey denotes the lowest score. 
*denotes a significant difference at the 90% confidence level by ANOVA; 
** denotes a significant difference at the 95% confidence level by ANOVA; 
*** denotes a significant difference at the 99% confidence level by ANOVA; 
**** denotes a significant difference at the 99.9% confidence level by ANOVA. 
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Table 14 Comparison of attitudes to possible changes of transport modes among No-walk, Low-walk, 
and High-walk respondents 

Attitudinal variable Percentage of “1” in total answers 
(1 = support or agree) 

F P-value F critical 
(Alpha=0.05) 

No-walk  Low-walk High-walk 

Increase Toll (1=support, 0=not support) * 44.17% 43.59% 54.69% 2.494497 0.083173 3.006853 

Reduce Bus Crowdedness (1=support, 0=not 
support) * 

79.56% 84.77% 86.19% 2.90311 0.055311 3.004653 

Increase Bus Frequency (1=support, 0=not 
support) *** 

75.00% 83.54% 83.89% 5.574868 0.00391 3.004653 

Reduce Bus Fare (1=support, 0=not support) 
*** 

72.71% 81.82% 81.11% 5.341052 0.004927 3.004644 

Improve Bus Comfort (1=support, 0=not 
support) ** 

81.15% 85.60% 88.95% 3.54387 0.029261 3.004635 

Ban Bike (1=agree, 0=disagree) 22.08% 20.83% 25.77% 0.697797 0.49794 3.005372 

Ban Electric bike (1=agree, 0=disagree) 22.98% 21.90% 23.13% 0.057252 0.944359 3.005466 

Ban Motorcycle (1=agree, 0=disagree) 33.95% 36.27% 39.35% 0.809943 0.445209 3.005782 

Car Owners’ Responsibility for Air Pollution 
control (%) * 

11.28701 
(mean) 

13.06884 
(mean) 

13.79518 
(mean) 

2.322635 0.098891 3.010665 

 
Bold denotes the highest score; grey denotes the lowest score. 
*denotes a significant difference at the 90% confidence level by ANOVA; 
** denotes a significant difference at the 95% confidence level by ANOVA; 
*** denotes a significant difference at the 99% confidence level by ANOVA; 
**** denotes a significant difference at the 99.9% confidence level by ANOVA. 

 

3.3.2.2 Demographic, socioeconomic, and built-environmental features among groups 

Results (Table 15) show that walking for transport is influenced by demographic and 

socioeconomic variables including age, gender, education level, annual household income, car 

access, and employment status1. Also, it depends on built-environmental variables, including 

distances to work, the city center, a grocery, and a park. The differences among No-walk, Low-

walk, and High-walk groups are statistically significant for all these variables except for driving 

time to city center based on the analysis of variance. It implies that distance to city center is not 

important in influencing walking time. The patterns mean that people who are older, females, have 

                                                 
1 For the coding of variable Employment Status, “1=working or studying” and “0=neither”. (There are 26 students 
out of the 705 people who are “working or studying” in the sample.) To simplify the wording in later analysis and 
discussion, “working” is used to refer to who are working or studying, and “nonworking” refers to who are 
unemployed, retired, or housewife. 
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lower household income, lower education level, no access to a car, and nonworking walk more for 

transport. And those people walk more if they are closer to work or a park, and further from a 

grocery. The mixed group of low and high walkers has more married people. 

Table 15 Demographic, socioeconomic, and built-environmental characteristics among No-walk, Low-
walk, and High-walk respondents 

 
No-walk Low-walk High-walk F 

 
P-value 
 

F critical 
(Alpha=0.05) 

Mean  (%) Mean  (%) Mean  (%) 

Age **** 38.01 
 

47.70 
 

52.57 
 

98.50876 6.41E-40 3.004337 

Education Level **** 3.83 
 

3.26 
 

2.95 
 

35.78721 8.88E-16 3.004345 

Annual Household Income Level 
**** 

11.69 
 

10.11 
 

9.39 
 

18.97694 1.14E-08 3.013899 

Distance to Work (km) **** 8.33 
 

3.42 
 

2.60 
 

14.07927 1.18E-06 3.016082 

Distance to City Center (Driving 
minute)  

28.07 
 

26.86 
 

26.09 
 

0.928837 0.395407 3.006131 

Distance to Grocery (Walk 
minute) *** 

8.02 
 

8.20 
 

9.90 
 

5.872569 0.002911 3.004522 

Distance to Park (Walk minute) 
** 

16.44 
 

16.63 
 

19.17 
 

3.541858 0.029407 3.006798 

Number of Bus Routes  4.27 
 

4.08 
 

4.53 
 

1.323792 0.266868 3.010114 

% Male **** 
 

56.22% 
 

43.19% 
 

40.43% 10.6703 2.59E-05 3.004337 

% Married  ** 
 

69.97% 
 

77.95% 
 

76.06% 3.434172 0.03262 3.00442 

% with Car Access** 
 

33.22% 
 

27.82% 
 

24.46% 3.034327 0.048545 3.004609 

% Work or study **** 
 

66.82% 
 

54.70% 
 

43.20% 13.14904 2.44E-06 3.007698 

 
Bold denotes an increasing or decreasing trend. 
*denotes a significant difference at the 90% confidence level by ANOVA; 
** denotes a significant difference at the 95% confidence level by ANOVA; 
*** denotes a significant difference at the 99% confidence level by ANOVA; 
**** denotes a significant difference at the 99.9% confidence level by ANOVA. 
 
 

3.3.3 Regression Analysis 

This section uses regressions to explore the correlation of walking for transport with 

demographic features and attitudes. The limitation of involving attitudinal variables in regressions 

is that the direction of the causal relationships is not controlled. Walking practice could influence 

attitudes. Also, this section has no instrument or strategy to control the endogeneity problem. So, 

the coefficients and confidence limits are biased. As a result, one might only think of the 

coefficients as a measure of the strength of the correlation between walking and selected attitudinal 
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variables, not as estimates of effects of attitudes on walking, and see the confidence level as a 

crude measure of the accuracy of those coefficients.  

A matrix of Pearson’s bivariate correlation is obtained to examine the relationship between 

walking and the broad attitudes (See Appendix B) and for variable selection. The results show no 

moderate to strong correlation between walking and the attitudinal variables. Attitudes to traffic 

jams in the city and car owners’ responsibility for air pollution control have relatively stronger 

(r>0.10) correlations with walking. Other variables are slightly correlated with walking.  

Least-Squares Multiple regressions are applied to investigate how attitudes and other factors 

are correlated with walking. For each of the four major transport modes -driving, walking, cycling, 

and taking a bus, one attitudinal variable (that with the highest correlation coefficient) was selected 

for regressions. They were attitudes to traffic jams in the city, pedestrian safety from traffic (when 

crossing the street), bicycling convenience, and increasing bus frequency. The selection of 

variables also considered their greater significance in real life. Because many variables have some 

ineffective observations due to no answer or “don’t know”, we selected the minimum number of 

variables for regression analysis in order to include maximum observations. Table 16 shows the 

variables, the questions they answered, their correlation coefficients, and counts of valid answers. 
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Table 16 Selected attitudinal variables for regression analysis 

Attitude to transport mode r N 

Driving Traffic Jam in the City 
Traffic jams have become a serious urban problem. (Agree or disagree) 
Code: 1= not a serious problem, 0= a serious problem 

0.112918 975 

Walking Pedestrian safety from traffic 
Walking across the street is very dangerous. (Agree or disagree) 
Code: 1=not dangerous, 0=dangerous 

0.054221 929 

Cycling Cycling convenience 
Even as the number of cars increases, pedal bicycles remain convenient. 
(Agree or disagree) 
Code: 1=convenient, 0=inconvenient 

0.047226 959 

Taking buses Increasing bus frequency 
Would you consider taking buses more frequently if the buses were 
more frequent? (Yes or no) 
Code: 1=yes, 0=no 

0.083024 1011 

 

3.3.3.1 Walking and attitudes 

Regression Model 1 tests the relationship of walking with the four attitudinal variables. Results 

show that all of them are positively correlated with walking for transport. However, these attitudes 

account for only 1.72% of the variance in the time of walking for transport. Moreover, among the 

four independent variables, only the attitudes to traffic jam and increasing bus frequency are 

significantly correlated with walking at more than 95% confidence level. Those who feel the traffic 

jam is not a serious problem in the city and who will take buses more often when the bus frequency 

increases actually walk more. 

 

3.3.3.2 Walking and attitudes and demographic features 

Multiple regressions further test the correlation of walking with both attitudinal and 

demographic variables. Before performing the regressions, Pearson’s bivariate correlations were 

executed to examine the relationship of walking with a series of selected demographic, 

socioeconomic, and built-environmental variables, which are frequently mentioned as potential 

determinants of walking in literature. The correlation matrix (in Appendix C) shows that all these 
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variables are slightly to moderately correlated to walking for transport. Meanwhile, age and 

employment status have much higher correlation coefficients than the others. Additionally, in 

general, demographic and socioeconomic variables are relatively more strongly related to walking 

compared with built-environmental variables.  

Regression Model 2 runs with attitudes, age and employment status.  The Analysis shows that 

Model 2 explains 24.86% variance of walking minute for transport. It is an obvious improvement 

compared with model 1. All variables are positively correlated with walking except for 

employment status. Older people and nonworking people walk more. Moreover, four variables, 

including age, employment status, attitude to pedestrian safety from traffic, and attitude to 

increasing bus frequency are significantly correlated with walking at more than 95% confidence 

level.  

Model 3 run with more demographic and socioeconomic variables than Model 2, but none of 

those added variables are significantly correlated with walking. Built-environmental variables are 

not included because of relatively weaker bivariate correlations with walking and the low number 

of observations given the cluster sampling strategy. Marriage is not used due to no linear 

relationship between marriage and walking for transport seen from Table 15. Results show that 

Model 3 accounts for 26.13% of the variance in walking for transport, which is a minor 

improvement compared with Model 2. Gender, education level, and car access are not significantly 

correlated with walking. Table 17 compares the performance of the three models. 
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Table 17 Comparison of regression models 

OLS Regression Analysis 
Dependent variable: minute spent in walking for transport on a typical weekday 

 
Independent Variables Model1 Model2 Model3 

Coefficients of Attitudinal 
Variables 

Traffic Jam in City  
(1= not a serious problem, 0= a serious problem) 

5.24*** 1.37 0.58 

Pedestrian Safety Crossing Street 
(1=not dangerous, 0=dangerous) 

1.94 3.01** 3.62*** 

Biking Convenience 
(1=convenient, 0=inconvenient) 

1.85 0.70 0.07 

Increasing Bus Frequency 
(1=I will take buses more often if bus frequency 
increases, 0=do not matter) 

3.70** 5.07*** 5.16*** 

Coefficients of 
Demographic Variables 

Age  0.25*** 0.25*** 

Employment Status  
(1=working or studying, 0=neither) 

 -17.79 *** -17.80*** 

Gender (1=male, 0=female)   -1.28 

Education Level   -0.51 

Car Access   -0.63 

Other Results Intercept 6.76*** 8.95** 12.16** 

n 840 840 816 

R2 1.72% 24.86% 26.13% 

Adjusted R2 1.25% 24.31% 25.30% 

*denotes significance at the 90% confidence level; 
** denotes significance at the 95% confidence level;  
*** denotes significance at the 99% confidence level. 

 

3.3.3.3 Working VS. Nonworking groups 

Regression analysis is also used to identify the relationship between walking and attitudes and 

demographic features in the working and nonworking groups respectively1, and results show that 

attitudes are significantly correlated with walking among the working group only. Because age 

and employment status are the most effective factors influencing walking, Model 1 examines the 

correlation between age and walking. It controls employment status by dividing the sample into 

working and non-working groups. Results (see Table 18) show that age explains very small 

percentage of walking variance in working group, while it matters much more in the nonworking 

                                                 
1 There are 705 working and 343 nonworking in the sample. However, regressions run with observations of no 
missing values. To be comparable, the same observations are used for the three models for each population group. 
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group. Model 2 tells that no demographic factor other than age is significantly correlated to 

walking in working group. Model 3 shows that there is a noticeable improvement of R-square 

when including attitudes. Age and attitudes to pedestrian safety crossing street and increasing bus 

frequency are significantly correlated with walking at the 95% or higher confidence level for 

working people. However, for nonworking people, attitudes are not significantly correlated with 

walking, while age and education level are respectively positively and negatively correlated with 

walking at the 99% and 90% confidence levels.  

Table 18 Regressions: Working VS. Nonworking 

 Working Nonworking 

Independent Variables Model1 Model2 Model3 Model1 Model2 Model3 

Traffic Jam in City  
(1= not a serious problem, 0= a serious 
problem) 

  2.44   -3.80 

Pedestrian Safety Crossing Street 
(1=not dangerous, 0=dangerous) 

  2.83**   5.26 

Biking Convenience 
(1=convenient, 0=inconvenient) 

  1.91   -3.90 

Increasing Bus Frequency 
(1=I will talk buses more often if bus 
frequency increases, 0=do not matter) 

  4.67***   6.24 

Age 0.12** 0.14** 0.13** 0.50*** 0.45*** 0.46*** 

Gender (1=male, 0=female)  -0.82 -0.70  -4.58 -4.55 

Education Level  0.22 0.04  -2.76* -2.79* 

Car Access  -1.39 -0.32  0.37 -0.07 

Intercept  1.56 -4.84  14.65 10.46 

n 586 586 586 230 230 230 

R2 0.85% 1.13% 4.43% 5.56% 7.58% 9.69% 

Adjusted R2 0.68% 0.45% 3.11% 5.15% 5.94% 6.42% 

 
*denotes significance at the 90% confidence level; 
** denotes significance at the 95% confidence level;  
*** denotes significance at the 99% confidence level. 
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3.3.3.4 Walking and income level 

Considering employment status is highly effective in influencing walking time for transport, 

is it because of looser time or tighter budget? How much does income level matter? A multiple 

regression is used to investigate the relationship between walking and demographic variables 

including annual household income level. The regression uses the 499 observations who provided 

answers to the income question. It does not include attitude variables to maximize the number of 

observations in the analysis. However, results (see Table 19) show that income is not significantly 

correlated with walking. 

Table 19 Results of regression analysis with demographic and socioeconomic variables including income 

Dependent variable: minute spent in walking for transport on a typical weekday 
 

Age* Gender 
(1=male, 
0=female) 

Education Car 
Access** 

Income 
level 

Employment 
*** 

Intercept 

b 
(Coefficients) 

0.132332 0.095598 -1.14594 -4.85554 -0.28872 -14.2223 25.23971 

p-value 0.090471 0.95509 0.111605 0.014238 0.282118 2.06E-09 3.34E-05 

R2 22.95% 

n 474 

 
*denotes significance at the 90% confidence level; 
** denotes significance at the 95% confidence level; 
*** denotes significance at the 99% confidence level. 
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3.4 Discussion  

3.4.1 Findings 

This chapter explores how attitudes and other factors influence walking for transport. It 

examined broad attitudes to all transportation modes and travel-related environmental issues. It 

used descriptive statistics and regressions to understand the walking, attitudes, and their 

relationship. It has the following findings. 

Feeling of better mobility1 in the city encourages people to walk 

No-walk people have the least2 positive (feeling convenient, safe, or no problem) attitudes to 

current situations of all transport modes and related environmental questions, and the Low-walkers 

have the most positive attitudes, with High-walkers in the middle (see Table 13). Admittedly, 

majority people have positive attitudes to all the questions with a few exceptions such as attitudes 

to traffic jams (see Table 11). These results imply that positive attitudes to overall transportation 

situations are associated with some walking. Especially, focusing on the variables with a 

significant difference (see Table 13), it may be inferred that people will walk for some moderate 

time if they feel transportation is convenient, traffic jam is not serious problem, bus frequency is 

fine (though more is better), environmental quality is not bad, and if they do not worry about traffic 

accident and vehicle fumes in daily trip. Overall transportation convenience and satisfaction of 

other modes encourage people to walk for some moderate time. It implies that when the mobility 

and accessibility increase in the city, people are likely to have more travel activities including 

walking. 

                                                 
1 Mobility means “the ability to move or be moved freely and easily” based on Oxford Living Dictionaries-English. 
https://en.oxforddictionaries.com/definition/mobility In this chapter, mobility refers to overall transportation 
convenience with a variety of modes. 
2 In percentage. 

https://en.oxforddictionaries.com/definition/mobility
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Walking, in turn, affects attitudes 

However, there may be an inversed causal relationship because behavior influences attitudes 

too. The No-walk people criticize more than the other two groups about all the transport modes 

(better shown in Table 20 and 21) except for a few items. On the one hand, they are more dependent 

on the modes including driving, bus, cycling, and riding an electric bike rather than walking. So, 

the problems related to these modes matter more to them than to walkers, although many walkers 

also use the other modes. On the other hand, because they do not walk for transport at all, they 

have very different travel experiences from what walkers have. They may focus more on the 

problems of transportation. On the contrary, the walkers experience more about the city rather than 

highly focusing on traffic and traveling. The multiple benefits of walking, such as health 

improvement and community integration may improve their experience of travel. However, if you 

have to walk for transport for a very long time, the fatigue may somehow offset these benefits, 

which may explain why High Walkers are willing to take more buses if bus services are improved 

(refer to Table 14). So, some moderate walking for transport attracts people out from the 

dependence of other modes and reduce anxieties about transportation problems. 
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Table 20 Which group has the highest percentage of negative attitudes to what question 

No-walk  Low-walk High-walk 

Transportation in the city is 
inconvenient *** 

  

 
 Transportation from home 

is inconvenient  

Traffic jam in the city is a 
serious problem **** 

  

 Walking crossing street is 
dangerous 

 

  Sidewalks are a problem 

Too many pedestrians   

Traffic jams are a problem in 
my daily trip**** 

  

Worry about traffic accident*   

Rash drivers are a problem   

Petrol is expensive*   

Buses are crowded   

Buses are few***   
 

Bus fare is expensive  

Biking is unsafe   

Biking is inconvenient   

Riding an electric bike is 
unsafe 

  

Riding an electric bike is 
inconvenient 

  

Environment quality is bad*  
 

 
 Air quality is bad 

Vehicle fumes are a 
problem** 

  

Walking is unsafe from crime 
in my neighborhood 

  

 
 A child walking without 

adults is unsafe from 
crime  

Pickpockets are a problem   

 
*denotes a significant difference at the 90% confidence level by ANOVA; 
** denotes a significant difference at the 95% confidence level by ANOVA; 
*** denotes a significant difference at the 99% confidence level by ANOVA; 
**** denotes a significant difference at the 99.9% confidence level by ANOVA. 
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Table 21 Which group has the highest percentage of positive attitudes to what question 

No-walk  Low-walk High-walk 

 Transportation in the city is 
convenient*** 

 

 Transportation from home is 
convenient 

 

 Traffic jam in the city is not a 
serious problem**** 

 

 
 

Walking across street is safe  

 Sidewalks are not a problem in my 
daily trip 

 

 Having many people on the street is 
not a problem in my daily trip 

 

 Traffic jam in not a problem in my 
daily trip**** 

 

 I do not worry about traffic accident 
in my daily trip * 

 

 Rash driver is not a problem in my 
daily trip 

 

 
 

Expensive petrol is not a 
problem in my daily trip* 

 Bus overcrowding is not a problem 
in my daily trip  

 

 Bus frequency is not a problem in 
my daily trip*** 

 

 
 

Bus fare is not a problem in 
my daily trip 

 Biking is safe  

 Biking is convenient  

 Riding an electric bike is safe  

 
 

Riding an electric bike is 
convenient 

 Environment quality is not bad*  

 Air quality is not bad  

 Fumes from vehicles are not a 
problem in my daily trip** 

 

  Walking is safe from crime in 
my neighborhood 

A child walking without 
adults is safe from crime 

  

 
Pickpockets are not a problem in my 
daily trip 

 

 
*denotes a significant difference at the 90% confidence level by ANOVA; 
** denotes a significant difference at the 95% confidence level by ANOVA; 
*** denotes a significant difference at the 99% confidence level by ANOVA; 
**** denotes a significant difference at the 99.9% confidence level by ANOVA. 
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Age, gender, education, income, employment status, and access to car all influence walking  

There are notable trends in walking with the changes of the selected demographic and built-

environmental variables (see Table 15). Older, female, lower-educated, poorer, nonworking people 

walk more, and those with no access to cars walk more. Chapter 4 also found that age and gender 

influence walking. The author interviewed more than 100 people of various ages, vocations, and 

home locations by quota, convenient, and snowball sampling in Beijing, and a dozen of people in 

Chengdu for comparison. Converging with results in this chapter, it found that older people pay 

more attention to health. Moreover walking (for transport or leisure) is often the only physical 

exercise for Chinese aged people. It also found that females are more willing to walk, because they 

enjoy flowers and trees, observing surroundings, shopping on the way, and sometimes walking 

their children. In addition, lower-education, lower household income, and unemployment may 

associate with a looser schedule and more concerns about travel costs. People who have no access 

to a car may either live close to work and amenities, so it is easier to walk, or they cannot afford 

the expenses of travel modes other than walking. There is no clear correlation between marriage 

and walking for transport, but there is a significant difference of marriage percentage between No-

walk people and walkers. Married people walk more probably because they have more family 

errands to run such as walking children to school. And having a family member to walk together 

may encourage walking.  

 

Living closer to work but not too close to a grocery increases walking 

People walk more if their work location is closer, the closest grocery and park are further from 

home, but not necessarily if closer to city center. When the home is close to work, people are more 

likely to commute by walking. Table 15 shows that the mean distance to work is 2.60 km to high-

walkers, 3.42 km to Low-walkers, and 8.33 km to No-walk people. When live more than 5 km to 
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work, it is extremely labor demanding and time-inefficient to commute by walking for ordinary 

people. For distance around 2-4 km, it may be comfortable and efficient to walk for multi-purpose 

of commuting and exercise. Chapter 4 echoed this phenomenon too. Grocery is a different situation. 

Considering the highly intensive grocery service in China, the closest grocery can be very close to 

home, like on the first floor of a residential building. When the closest grocery is a bit further, it 

may lead to more walking. Parks are not as intensive. They are scarce in some neighborhoods. 

However, people are happy to walk to park, so it may lead to more walking if the way to park is 

longer. Nevertheless, it does not mean it is good to design parks farther from residential areas. If 

the parks are nearby, people may spend more time walking in the park for leisure instead of 

walking to the park, which is arguably better for quality of life. Additionally, distance to the city 

center does not matter to total walking for transport in a weekday because daily needs are usually 

satisfied by amenities around home.  

 

Attitudes affect walking in the working group 

Attitudes explain little of walking variance among the overall population in the sample, while 

age and employment status account for much more. However, when working and nonworking 

groups were examined separately, attitudes were significantly associated with walking for working 

people, but not for nonworking people. Attitudes may matter more for working people than 

nonworking in terms of mode choice. Chapter 4 finds that values about walking play a bigger role 

in influencing walking under limited conditions such as when having a tight on weekdays. 

Similarly, attitudes may be more critical in considering travel mode on a weekday among working 

people who often have a tight schedule. 
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Time matters more than money in walking 

Lastly, employment status accounts for a high percentage of variance in walking, but what is 

the underlying reason driving nonworking people to walk much more for transport than working 

people? In average, nonworking people walk 29 minutes for transport in a typical day while 

working people walk 7 minutes. Age explains the walking variances to some degree but not much, 

when controlling employment. It may be intuitive to consider the limitation of income and 

concerns of cost as the reason for them to choose the walking mode. However, regression analysis 

with income tells that income is not significantly correlated with walking. It is more reasonable 

that nonworking people walk more for transport because they have much looser schedules, and 

they are much less sensitive to time.  

 

3.4.2 Limitations 

There are several limitations in this study. First, the data representativeness could be improved, 

though it is hard to implement a perfect random sample survey. As aforementioned, the aged, 

unemployed people, and lower-income people were overrepresented in the data set. Besides 

careful consideration in analysis, there are various ways to ameliorate this problem. One is to use 

data from government-led household transportation surveys, which may be better in terms of 

sample representativeness because it may overcome some access problems mentioned in this study. 

Another way is to do a qualitative study targeting on some younger and higher income employees 

who were not as well represented. Second, the available attitude questions asked about practical 

issues such as safety and convenience. Their impact on travel choice may be limited. Additional 

questions would be useful, such as “I prefer to walk as a transport mode whenever it is possible” 

and “I enjoy driving” and so on. It may also include questions asking about people’s values about 
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all transport modes. Refer to Chapter 4 for how values influence walking. Third, walking time may 

be underreported in the travel diary. People may have ignored walking as a transport mode if it 

was combined with another mode in one trip. In the survey, there were very few cases where 

walking was reported in a trip of combined methods, especially when the walking time was not a 

significant amount. In fact, people often walk some distance to transit stations or parking lots in 

real life. In future surveys, more clarity about walking as a mode will be helpful. Fourth, there 

were no attitudes regarding subway because the questionnaire was designed earlier than the 

subway was launched in Chengdu. Finally, this study did not include objective built-environmental 

variables due to its emphasis on attitudes and workload limitation.  

 

3.4.3 Policy implications 

This study has a few implications for urban policy. 

First, strategies are needed to promote positive attitudes among urban residents, especially 

targeting the working population. The analysis shows that attitudes and walking are related 

attitudes are significantly correlated with walking in the working group. However, attitudinal 

changes are often lagged. For example, people may keep the attitudes that walking is neither safe 

nor convenient in the city, even after the built-environmental conditions have been improved. So, 

specific advertisement for a pedestrian-friendly city is needed to change people’s attitudes, along 

with the efforts of making such a city. 

Second, age should be considered in attempts to promote walking. Advertisements could draw 

attention of the young generations and encourage them to walk as a transportation mode, 

considering younger people walk less for transport. For example, strategies could be building 

models of young elites who walk to work, showing an image that walking as transport can be 



94 
 

healthy, happy, efficient, and fashionable. Meanwhile, facilities should be improved to meet the 

needs of all population, especially taking care of the aged people, because they are less agile but 

walk for transport much longer time in a day. 

Third, policies should promote a multi-mode transportation system rather than 

overemphasizing any one mode as the best. The overall mobility encourages walking, and in fact, 

walking and other modes facilitate each other. When the transportation is convenient, people are 

likely to have more travel activities; and walking is often the transition mode connecting different 

modes. Multiple modes are needed for diverse travel demands in the city. 

 Lastly, the jobs-housing balance should be encouraged in terms of increasing commute 

walking. Housing around job centers within 4 km distance will provide the most opportunity for 

people to go to work by walking. Some interviewees in Chapter 4 expressed that their ideal urban 

life is that one can walk to work. The jobs-housing proximity means a lot to individuals: close to 

work, time efficiency without traffic jams, a healthy lifestyle, and active engagement in the city. 

Though jobs-housing balance is against the benefit of job agglomeration and hard to achieve due 

to multiple workers in households, it is still good to provide opportunities of jobs-housing 

proximity, and there should be a balance between economics of agglomeration and the quality of 

life. 
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3.5 Conclusions 

There has been an increasing number of studies of walking in the research fields of urban 

planning and public health, considering the potential benefits of walking as physical activity and 

an environmentally-friendly transportation mode. However, the findings in the literature about 

how attitudes influence walking are not consistent in the literature. This chapter examines a series 

of broad attitudes toward all transportation modes and explores how the attitudes and other factors, 

including demographic, socioeconomic, and built-environmental features are related to walking 

for transport on a typical workday, based on a clustered random sample survey in Chengdu, China. 

It involves methods of descriptive statistics, the analysis of variance, and regression analysis. 

Results of descriptive statistics and the analysis of variance show that overall positive attitudes to 

multiple transport modes are related to some walking. Regression analysis indicates that some 

selected attitudes are significantly correlated with walking among working people. Feeling that 

walking across the streets is safe and supporting an increase in bus frequency are associated with 

walking a longer time for transport. Meanwhile, attitudes are not significantly correlated with 

walking among nonworking people. Age and employment status are both significantly correlated 

with walking for transport. Employment status explains more than other factors in walking 

variances, probably because time sensitivity is essential in choosing walking or other modes for 

transport on a weekday. The results imply that it is worth promoting positive attitudes to walking 

among urban residents to increase walking, especially targeting the working population.  
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4 What are the characteristics of contemporary walking culture in Chinese cities and how 

does culture influence walking? – Taking Beijing as an example 

 

Considering the extensive discussion of walking and its correlations with demographic, 

socioeconomic and built-environment factors, studies of walking culture and how culture may 

influence walking are extremely few. This chapter explores the characteristics of walking culture 

in Chinese cities and how culture influences walking behavior. Built on the narrower definition of 

culture in the literature, walking culture in this dissertation refers to the shared values1 about 

walking in a social group2. This chapter examines perceptions3 and preferences4 too as they are 

closely related to values, but not as the focus. As discussed in Chapter 1, the core of culture is 

historically established, and new components of culture form only if they are commonly accepted 

in a society when new circumstances arise. Thus, there are two steps in the reasoning of how 

culture influences walking behavior. First, this study examines how different individual values 

lead to different walking behaviors. Walking is driven by values, and at the same time, limited by 

other factors. Second, it discusses how culture influences individual values. In fact, individual 

values are inherited from traditional culture and shaped by contemporary one. This chapter 

addresses three problems: 1) what does “walking culture” look like in a case city; 2) what methods 

can be used to analyze walking culture; and 3) how does walking culture influence walking 

behavior in the given case?  

                                                 
1 Values in this dissertation means “one's judgement of what is important in life” based on Oxford living 
dictionaries-English. Source: https://en.oxforddictionaries.com/definition/value 
2 Refer to Chapter 1 for definitions about culture in literature and details about the definition of walking culture for 
this dissertation. 
3 Perception in this dissertation refers to “intuitive understanding and insight” based on Oxford living dictionaries-
English. Source: https://en.oxforddictionaries.com/definition/perception 
4 Preference in this dissertation means like, willingness or dislike and unwillingness. 

https://en.oxforddictionaries.com/definition/perception
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This chapter focuses on outdoor walking for both transport and leisure in the urban context. A 

walking trip counts if it lasts at least five minutes for either transport or leisure. Examples of 

walking for transport include going to work, to a transit station, to a child’s school, and to amenities. 

Walking for leisure examples are strolling, window-shopping, fitness walking, recreational 

walking and so on. In some situations, walking for transport and leisure are combined, which was 

frequently mentioned by the interviewees as an advantage of walking. In addition to outdoor 

walking for transport and leisure, other walking purposes include indoor walking such as shopping 

in a grocery and serving in a restaurant and outdoor walking for paid work such as street cleaning 

and security patrols, which are not examined in this chapter.  

 

4.1 Methods 

4.1.1 Study area 

This chapter takes Beijing as an example of Chinese cities. Beijing is the capital of China and 

it has a population of 21.73 million1 peoplewith a population density of 1324 person per square 

kilometer and an urbanization rate2 of 86.5% (Beijing Municipal Bureau of Statistics & NBS 

Survey Office in Beijing, 2017, p.61, 83). This chapter mostly focuses on the core city of Beijing 

including Dongcheng, Xicheng, Haidian, Chaoyang, Shijingshan, and Fengtai Districts, and covers 

the urban fringes in Changping, Tongzhou, and Mentougou Districts. (Refer to Figure 24). Its flat 

topography places little constraint on transportation, but its cold windy winters and hot summers3 

may make walking less comfortable in some months. 

                                                 
1 This number is the permanent population, which includes all the residents living for at least half a year in Beijing. 
2 Urbanization rate equals to population living in urban areas divided by total population. 
3 Source : http://www.beijing.gov.cn/renwen/bjgk/default.htm 
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Beijing has three advantages as the case for this study. First, it provides all the major land 

transportation alternatives such as subway, bus, walking and cycling. So, people have multiple 

transportation options. Second, it has a variety of neighborhood contexts. So, it is possible for this 

study to cover interviewees from different types of neighborhood. Third, residents in Beijing are 

from all over the country1, which makes them representative as Chinese people to some extent. 

Admittedly, Beijing is also not such a typical Chinese city in some other keyways. As one of the 

commonly regarded Tier One cities in China, it has a relatively faster life pace and higher work 

pressure, which may make walking for transport more difficult due to higher time concerns. To 

understand the differences between cities, though not discussed in this dissertation, the author 

interviewed a dozen of interviewees from other cities including Chengdu and Deyang in Sichuan 

Province, Baoding in Hebei Province, and Chongqing Municipality. 

 

 

 

                                                 
1 This is also proved by the interview results.  
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Figure 24 The study area: the core city and urban fringes of Beijing City 

(Beijing Municipal Bureau of Statistics & NBS Survey Office in Beijing, 2017, p.3) 
 

Study Area 
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4.1.2 Data collection methods 

In this study, the studied objects are people’s values about walking and their walking behavior. 

Values, perceptions, and preferences are the input variables; walking behavior is the outcome; and 

the control variables include demographic and socio-economic and built-environmental variables 

(see Table 22), according to the conceptual framework in Chapter 1 (see Figure 4). Data collection 

methods include semi-structured interviews and questionnaires. These methods are widely used 

for cultural study; however, the quality of collected data largely depends on question design and 

sampling approaches. 

Table 22 Studied objects and data collection methods 

(Based on Gaber & Gaber, 2007, p.112, 135, 138 and Skovdal, 2015, p.112, 117) 

 
Studied objects Examples 

 
Data collection 
Methods 

Input 
variables 

Ideas 
 

Preference (like, willingness) I like walking. 
I am willing to walk some distance every day. 

Interview, 
questionnaire 

Perceptions (intuitive 

understanding) 
A person traveling on foot cannot afford a car. 
Walking does not fit in the fast-pace life. 

Values 
(Judgement 
of what is 
important 
in life) 

Speakable 

values 

Walking is a way of health preservation. 
Walking is a symbol of the simple lifestyle. 
Walking is inefficient. 

Tacit 
assumptions 

Walking is positive. 
Walking is inferior. 

Interview 

Control 
variables 

Built 
environment 

Infrastructure Distance to the nearest subway stations; 
Number of bus routes at the nearest station; 
Presence of sidewalk. 
 

Questionnaire 
 

Community design Aesthetics Questionnaire 

Demography 
and socio-
economy  

Demographic Gender; Age; Marital status; etc. Questionnaire 
 

Socioeconomic Education; Occupation; Income level; etc. 

Outcomes Walking General Duration; Distance; Frequency Interview, 
questionnaire Specific trips Purpose; Location; Company  

 

4.1.2.1 Interview question and questionnaire design 

This study uses interviews and questionnaires to collect data for the selected variables. 

Interviews and questionnaires are both among the most developed and important methods for data 
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collection in cultural studies (Mohr & Rawlings, 2015, p.361). Learning from the research strategy 

of “Everything in Its Place-Social Order and Land Use in America” by Constance Perin (1977), 

this chapter uses semi-structured interviews to inquire about people’s ideas on walking and the 

tacit assumptions underlying those ideas. Eight open ended questions about walking were carefully 

designed to gradually lead to an in-depth discussion about walking, following a sequence of grand 

tour, mini-tour, reflection and provocative questions (Spradley, 1979 and Leech, 2002). Table 23 

shows the questions and their intentions. The purposes of asking questions were not just to find 

answers to the questions, but more importantly to inspire people to talk freely about whatever they 

thought about walking. People do not always say their values directly, so initiating a light-hearted 

and open-minded conversation is useful. In the field study, most interviewees were enthusiastic 

about the discussions, including those who do not like walking. Participants were actively sharing 

their thoughts related to walking. Some individuals were so enthusiastic that the discussions last 

much longer than average. In these cases, they not only answered the questions, but also expressed 

their life philosophy, which proved helpful for the interviewer to better understand why they walk 

a great deal or very little. 

There were two rounds of pre-tests for the interview questions. The questions were first tested 

with three interviewees. The questions were revised and tested again with another three. Then 

these questions were finalized. However, more questions were added after the main questions in 

Table 23. These add-on questions were found helpful in terms of understanding the influence of 

traditional culture and contemporary social phenomena and learning about other walking occasions. 

The interviewees expressed that they might feel shy to talk about traditional ideas if the researcher 

did not ask, because these ideas were more or less about life philosophy. Considering these reasons, 

these questions (see Table 24) were used as optional questions in the interviews and asked when 



102 
 

time allowed. In fact, only 4 out 104 interviewees did not talk about the optional questions due to 

time limitation. One hundred interviewees answered both main and optional questions and filled 

the questionnaires as well. The optional portion went quickly unless the interviewees had much to 

share on a specific topic. The total time for an interview was expected to be 30 to 40 minute long. 

In practice, interviews lasted from 20 to 50 minutes with a few exceptions that lasted about 2 to 

2.5 hours when the interviewees were extremely enthusiastic about the discussion.  

Questionnaires were designed to quantify walking behavior and the degree of agreement to 

ideas about walking, and to collect data of control variables including neighborhood built-

environmental features, demographic and socioeconomic characteristics, and climate and physical 

restrictions. The selection of control variable was based on the literature review. The 

questionnaires were filled by the interviewees after the interviews. It generally took five to ten 

minutes. One hundred interviewees filled the questionnaire. No sensitive or identifiable questions 

were asked in either interviews or questionnaires. Although the questionnaires asked the name of 

community in which the interviewee was living in order to further examine its built-environmental 

features, the interviewee was not identifiable by his or her community name because of the large 

scale and high population density of Chinese communities. Both interviews and questionnaires 

were pre-tested and implemented in Chinese language. See Appendix D and E for the questionnaire 

in both English and Chinese. See Appendix F for the interview questions in Chinese. The fieldwork 

was implemented by the author alone between April 10th to June 30th in 2018 when it was neither 

too cold nor too hot, so the climate restriction on walking is minimized.  
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Table 23 Interview question design: main questions 

The question logic was built on Forsyth, 2017 
Logic Question What to examine 
Grand tour question 1.I am interested in walking in China. What words, activities, and people 

come to mind when you think about walking in China? 
Associations of walking:  
What are they?  
Are they positive, neutral, or negative concepts?  

2.Do you like walking yourself? Why? Likes and dislikes;  
Reasons;  
Values about walking 

Semi-tour question and  
Example question 

3.What are the purposes you go walking?  
(Prompts: Where? With whom? What about other purposes like 
transport/leisure?) 
3a Do you walk after dinner with family?  
3b Do you walk on streets for shopping or window shopping with 
friends?     
3c Do/Did you walk with girl/boyfriend?  

Walking behavior:  
Walking purposes, distance, company, and schedule 

Provocative question 4.Is there a difference between people who often travel by walking and 
who usually drive? 

Perceptions about pedestrians and car riders 

Reflection question 5.What do you think is the most serious problem in the transportation 
system in big cities? The system includes driving, taking transit, biking, 
and walking. 

The priority of attentions to transportation modes 

Reflection question 6.Do you think walking contributes to quality of life? Values of walking  
Detail questions  7.Some people point out that gated communities make it hard for people 

to walk around in Chinese cities. What do you think? 
How do these phenomena influence walking?  

8.Do you think shared bikes contribute to quality of life? 
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Table 24 Interview question design: optional questions 

Big idea Question What to examine 
Ideas that may be 
related to traditional 
culture 

Did you hear about the folk proverb “walk hundreds of steps after 
meals and live to be 99 years old”?  

Is there any connection between current and traditional 
ideas about walking 

Do you think walking is related with the idea of plain life style? 
Some people think the human body is born to walk and walking is 
following the natural way. What do you think?  
Some people think walking integrate them better into the nature. 
What do you think? 
Do you think walking is a nice environment for sharing ideas and 
feelings with others? 

Habits that may reflect 
people’s attitudes to 
waking  

What’s your walking speed? Prompt: Slower than average, average, 
or faster than average? 

Does a person who likes walking or walks a lot for 
transport actually walk faster and wear comfortable 
clothes for walking? How about clothing? Do you usually dress for walking comfort? 

Impact factors from 
interviewees’ 
perspective 

Why do you think some people walk a lot while others not? 
Prompt: Does it influenced by age, profession, position, built 
environment, or seeing people’s walking? 

What do people think are the factors influencing walking? 

Potential impact factor 
 

Do you think walking is an eco-friendly transport method? Is 
environment protection a reason for you to walk? 

Do people walk for environment protection?  

Is your walking influenced by other people or societal events?  
Prompt: such as fast walking, hiking, and marathon 

How the contemporary cultural phenomena influence 
people’s values and walking behavior 

Is there a shower room in your office building? Is walking to work a problem due to sweating? (Only for 
those who do fitness walking in weekdays) 

Do you have other physical exercises? How do alternative physical exercises impact walking? 
Attitude to car Is a car important or not? What do people think of car? 
Other walking occasion Do you sometimes go to parks or scenery spots with family or 

friends? Morning exercise? Go to morning market? Walk with pet 
such as a bird or dog? Go hiking?  

What are the other walking activities that people do? 

To wrap up  Is there anything about walking you would like to share with me? What else would the interviewees like to talk about? 
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4.1.2.2 Sampling 

This chapter used nonrandom sample approaches including quota, convenience, and snowball 

samples (based on Forsyth et al, 2012, p. 25). Convenience and snowball samples are more suitable 

than random samples for two reasons. First, the budget and time are limited. Second, the 

interviewees may feel more comfortable to have an in-depth conversation about their ideas, values, 

or philosophy about walking, if they and the interviewer are friends or have a mutual friend. As a 

contrast, it is harder for random sample interviewees to have this kind of trust with the interviewer. 

The sampling process started from quota samples. The target number of interviewees was 100. A 

quota table (see Table 25) was made to cover different categories of age and occupation.  To allow 

some flexibility in the sample composition, the total quantity of interviewee in the table was more 

than 1001. Then in each category, convenience and snowball sampling were used. Gender balance 

and variety of urban context (urban center or fringe) of interviewees’ home location were also 

considered in recruitment. In the end, this study involved 120 interviewees, including 104 from 

Beijing and 16 from other cities. Among the 104 Beijing interviewees, 100 of them participated in 

questionnaires. The analysis in this study focuses on data from Beijing, using the other as reference 

information. The interviews took place in venues such as a cafe, a meeting room, the interviewee’s 

home, shopping center, and on the street. (See Figure 25)   

                                                 
1 “Flexibility” here means that it is acceptable if the quantity is slightly more than the quota number in one group 
and slightly less in another group, considering unpredictable actual accessibility to different groups in the field 
study. 
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Table 25 Quota table by age and occupation 

Built on Standard Occupational Classification by United States Department of Labor, Bureau of Labor Statistics  
Source: https://www.bls.gov/soc/2018/home.htm 

Occupation Age Total 
quantity 

Bigger 
Category 

Major Class group 20-40 40-60 60+   

a.Management 11 Management Occupations 4 4 2 10 

b. Professional 
and associate 
professional 

13 Business and Financial Operations Occupations  
15 Computer and Mathematical Occupations  
17 Architecture and Engineering Occupations  
19 Life, Physical, and Social Science Occupations  
21 Community and Social Service Occupations  
23 Legal Occupations  
25 Educational Instruction and Library Occupations  
27 Arts, Design, Entertainment, Sports, and Media 
Occupations  
29 Healthcare Practitioners and Technical 
Occupations  
31 Healthcare Support Occupations 

16 16 8 40 

c. Elementary 
occupation 

33 Protective Service Occupations  
35 Food Preparation and Serving Related Occupations  
37 Building and Grounds Cleaning and Maintenance 
Occupations  
39 Personal Care and Service Occupations  
41 Sales and Related Occupations  
43 Office and Administrative Support Occupations  
45 Farming, Fishing, and Forestry Occupations 
47 Construction and Extraction Occupations  
49 Installation, Maintenance, and Repair Occupations  
51 Production Occupations  
53 Transportation and Material Moving Occupations  

16 16 8 40 

d. Military 55 Military Specific Occupations 0     0 

e. Other 57 Housewife 4 4 2 10 

59 Retired     10 10 

61 Unemployed 1 1   2 

Total    41  41  30 112 

 
 
 
 
 

https://www.bls.gov/soc/2018/home.htm
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Figure 25 Interview venue examples 

 
 
4.1.2.3 Characteristics of the sample 

The 104 interviewees in Beijing cover a wide range of occupations, ages, and urban context of 

home communities, and has a balanced gender ratio. Their ages range from 16 to 79 (See Figure 

26). Male to female ratio is 54:50 (See Figure 27). Compared with the quota table, the sample 

emphasizes more on professionals than elementary occupations (See Figure 28). The occupations 

and categories are shown in Table 26. Note that the sample does not include agricultural, forestry, 

and fishery workers, because this study focuses on walking in the urban context. Additionally, the 

rural population is small, corresponding with the urbanization rate of Beijing at 86.5% (Beijing 

Municipal Bureau of Statistics & NBS Survey Office in Beijing, 2017, p.61). The home locations 
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of the interviewees cover all the districts in the core city and its adjacent urban fringe areas (See 

Figure 29). 

Table 26 Occupations of the interviewees in Beijing 

Category Number of 
interviewees 

Occupations of the interviewees 

4 Management 6 General managers, Chief Financial Officer, Chief Operation Officer, 
president or deputy president of big institute or firm with more than 
50 employees, dean of higher education school, and developer 

3 Professionals 52 Professors, government officials, economists, planners, developers, 
architects, engineers, sales managers, product managers, investment 
analysts, lawyers, auditors, accountants, HRs, and so on 

2 Elementary 
occupations 

31 Administrators, logistician, hair stylist and assistants, small business 
owners, sales, drivers, warehouse keeper, house cleaning workers, 
and so on 

1 Nonworking  11 Housewife, retired, unemployed, and students 

 

 

Figure 26 Age distribution of the interviewees (n=104)    

 

   

Figure 27 Gender distribution of the interviewees (n=104) 
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Figure 28 Occupation distribution of the interviewees 

 

 

Figure 29 Community distribution of the interviewees (n=100) 

 
Meanwhile, the sample has an emphasis on populations from higher income families due to 

the large portion of professionals. On the one hand, the sample covers a variety of household 

income levels (See Figure 30). On the other hand, the average household income in the sample is 

higher than that of urban Beijing. The mode of annual household income level is the level of 
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200,000 to 500,000 (RMB Yuan). The median is 350,000 RMB Yuan, and the mean is 420,000 

RMB Yuan. This is obviously higher than the average annual household income of urban families 

citywide. The average annual disposable income of urban household is ￥154,643 RMB1 in Beijing 

(Beijing Municipal Bureau of Statistics and NBS Survey Office in Beijing, 2017, p.61, p.211). An 

estimation of average annual household gross income for the urban families is about ￥200,000 

RMB, above which are 63% of the interviewees for this study. 

 

Figure 30 Distribution of annual household income  

 

4.1.3 Data analysis methods 

This chapter uses mixed methods including dominant qualitative ones such as content analysis, 

critical discourse analysis, and descriptive analysis, and less dominant quantitative ones such as 

descriptive statistics, the analysis of variance, and regression analysis. First, it uses content analysis 

to identify the key words, and uses critical discourse analysis to examine the implicit meanings of 

their ideas about walking throughout the interview conversations. Then it explores a causal 

relationship between values and walking behavior. Second, it applies descriptive statistics to 

                                                 
1 Calculated by multiplying per capita disposable income by permanent population per urban household. 
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examine the walking behavior patterns in the sample. And it uses Least-Squares multiple 

regressions for two purposes. One is to see whether the interviews with different demographic and 

socioeconomic features have significantly different amount of walk. The other is to have a rough 

estimation of correlations between values and walking, though involving values variables causes 

limitations (refer to Chapter 4.4.3.2 for details). In regressions, there are five dependent variables: 

1) total minutes of walking in a typical week; 2) minutes of walking for transport on a typical 

weekday; 3) minutes of walking for leisure on a typical weekday; 4) minutes of walking for 

transport on a typical day of weekends; 5) minutes of walking for leisure on a typical day of 

weekends. The values variables are measured by the degrees of the agreement to ideas in the 

questionnaires. See Table 27 for all variables involved in the analysis.  
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Table 27 List of all variables 

Category Variable Measure 

Walking 
behavior 

Y1=total walking in a typical week1; 
Y2=walking for transport on a typical weekday; 
Y3=walking for leisure on a typical weekday; 
Y4=walking for transport on a typical weekend day; 
Y5=walking for leisure on a typical weekend day; 

Minute 

Demographic 
and 
socioeconomic 

Age Year 

Gender 1=female, 0=male 

Living with partner 1=yes, 0=no 

Living with child 1=yes, 0=no 

Living with parent 1=yes, 0=no 

Educational degree received 1=primary or middle school; 2=high 
school or secondary school; 
3=associate; 4=bachelor; 5=master; 
6=doctor 

Annual household income A proximate value marked on a scale. 

(Unit: RMB￥Yuan)  

Neighborhood 
built-
environmental 

Distance to the following amenities: 
A subway station; 
A park; 
A fresh food market or grocery; 
A shopping center; 
Child’s school 

1=within 500m; 
2=500m-1km; 
3=1-2km; 
4=2-5km; 
5=more than 5km 

Number of bus route within 10-minute walk from 
home  

1=0 bus; 2=1-5 buses; 3= 5-10 buses; 
4=10-20 buses; 5=more than 20 buses 

Presence of sidewalk 0=no; 
1=Yes, along some roads; 
2=Yes, along all roads 

Aesthetics of the surrounding area of the community  1=very good; 2=good, 3=neither good 
nor bad; 4=bad; 5=very bad 

Distance to work 1=less than 2km; 
2=2-5km; 
3=5-10km; 
4=10-20km; 
5=more than 20km 

 
 
 
 
 
 
 
 
 
 
 

                                                 
1 Y1 is calculated by Y1=(Y2+Y3) *5 + (Y4+Y5) *2 
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Table 27 List of all variables (Continued) 
Category Variable Measure 

Values  
(and other 
statements) 
about walking 
 

Degree of agreement or disagreement to the 
following statements: 
A person traveling on foot cannot afford a car. 
Walking does not fit in the fast-paced life.                                                         
Walking is fashionable. 
Walking fatigues me. 
Walking wastes time. 
When I walk, I can make a statement about who I am. 
Walking is an important part of life. 
Walking is good for physical health. 
Walking keeps me in a good mental state. 
Walking is a symbol of the simple lifestyle. 
Humans are born to walk. 
I feel close to the nature while walking. 
Walking does not match my personal image status. 
Walking is an environmental-friendly way of 
transport. 
Walking is cost effective. 
The shoes and clothes I need to wear make it difficult 
to walk. 
Walking is convenient for short trips.                                                              
Walking exposes me to pollution.   
Walking allows me to observe my surroundings.  

Likert scale 
1=strongly disagree; 
2=disagree; 
3=neutral; 
4=agree 
5=strongly agree 
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4.2 Walking behavior of interviewees 

4.2.1 Descriptive statistics of walking frequency and daily time 

4.2.1.1 Transport methods used in the past week  

Descriptive statistics of the overall transportation modes used in the past seven days by the 100 

interviewees who filled the questionnaires tell that most of them walked1 for transport, though still 

9% did not walk for transport at all. Figure 31 shows that 91% interviewees walked for transport, 

75% drove or rode a private car or took taxi (including all kinds of ride-hailing services like Uber), 

65% took public transit, 58% cycled, and 5% used other vehicles such as electric bike, motorcycle, 

scooter, and electric scooter. Refer to Figure 32 for the use of transport methods in smaller 

categories.  

 
 

Figure 31 Number of interviewees who drove or rode a car or taxi, took transit, walked, biked or used 
other modes for transport in the past 7 days (n=100) 

 

                                                 
1 Walk counts if it takes at least 5 minutes. 
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Figure 32 Number of interviewees who used car, taxi, subway, bus, walk, private bike, shared bike, or other 
methods (electric bike, motorcycle, scooter, and electric scooter) for transport in the past seven days (n=100) 

 
4.2.1.2 Days of walking in the past week 

Many interviewees did not walk to work (60%) or transit (40%), but most of them walked to 

amenities (90%) and took a walk for leisure (80%) sometimes in the past seven days. Among the 

89 interviewees who commute, only 28 of them ever walked to workplace in the past seven days 

(see Figure 33). Figure 34 shows only 30 of them live within 5km from workplace, and about 

half of them live more than 10km away from work. Figure 35 to 37 show that 60% of the 100 

interviewees ever walked to transit and 90% walked to destinations other than work and transit, 

and 80% of them walked for leisure in the past seven days, although walking does not happen 

every day for most interviewees. 

 
 

Figure 33 Histogram: walking to work (n=89) 
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Figure 34 Distance to walk 

 

 

Figure 35 Histogram: walking to transit stations (n=100) 

 

 
 

Figure 36 Histogram: walking to other destinations (restaurants, banks, groceries, shopping centers, 
client’s office, child’s school, etc.) (n=100) 
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Figure 37 Histogram: walking for leisure (n=100) 

 
4.2.1.3 Minutes of daily walking  

There are a few features in the walking behavior patterns. First, everyone has some walk, but 

the walking time varied much from person to person. The average time for walking for both 

transport and leisure was about 30 minutes respectively in a typical weekday, and it is 20 and 58 

minutes in a typical weekend day. (See Table 28). However, the walk time varied greatly among 

individuals, especially for leisure, and on weekends. (Refer to Figure 38, 39, 41, and 42) Second, 

if add walking for transport and leisure, half interviewees have a decent amount of walking. On a 

typical weekday, 31% interviewees walk more than 30 minutes for transport, 37% walk more than 

30 minutes for leisure; however, for transport and leisure altogether, 51% and 70% interviewees 

walk for more than 50 and 30 minutes respectively. (See Figure 40) Further considering both 

weekdays and weekends, the total time walked in a week for both transport and leisure ranged 

from 30 to 1580 minutes. The mean and median are 470 and 400 minutes. (See Table 28) Though 

five of the interviewees do not walk for transport and twelve of them do not walk for leisure, 

everyone has some walk for either transport or leisure. If divide the interviewees into the 1st, 2nd, 

3rd, and 4th quartiles by their total walking time, it is seen that people of the 4th quartile group walk 

extremely a lot. The four groups are defined as “low amount of walk,” “median amount of walk,” 
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“high amount of walk,” and “extremely high amount of walk” for discussion in later sections. 

(Refer to Figure 43 and Table 29)  

 

Table 28 Descriptive analysis of walking minutes in a weekday or weekend day 
 

Walk for 
transport on 
a weekday 
(minute) 

Walk for 
leisure on a 

weekday 
(minute) 

Walk for 
transport on 
a weekend 

day 
(minute) 

Walk for 
leisure on a 

weekend 
day 

(minute) 

Week 
total 1 
(minute) 

Week 
total for 
transport 
(minute) 

Week 
total for 
leisure 
(minute) 

Mean 31 32 20 58 470 194 275 
Median 23 30 18 60 400 168 245 
Mode 20 0 0 60 420 120 0 
Standard Deviation 26 32 21 47 302 147 224 
Range 120 150 120 210 1550 840 1050 
Minimum 0 0 0 0 30 0 0 
Maximum 120 150 120 210 1580 840 1050 
Count 100 100 100 100 100 100 100 
Frequency of 0  
(no walk) 

5 12 5 12 0 5 12 

 
 
 

 
 

Figure 38 Distribution of time walked for transport in a typical weekday (n=100) 

 

                                                 
1 The total minutes walked in a typical week were calculated by the formula: week total=5*(walking for transport 
per weekday + walking for leisure per weekday) + 2*(walking for transport per weekend day+ walking for leisure 
per weekend day) 
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Figure 39 Distribution of time walked for leisure in a typical weekday (n=100) 

 
Figure 40  Distribution of time walked for transport and leisure in a typical weekday (n=100) 

 
Figure 41 Distribution of time walked for transport in a typical weekend day (n=100) 
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Figure 42 Distribution of time walked for leisure in a typical weekend day (n=100) 

 

 
Figure 43 Distribution of total time walked in a typical week (n=100) 

 
Table 29 Quartiles of total minutes in a typical week spent in walking for both transport and leisure  

Quartile The 1st quartile The 2nd quartile The 3rd quartile The 4th quartile 

Group in this study Low amount of 
walk 

Median amount 
of walk 

High amount of 
walk 

Extremely high 
amount of walk 

Mean 169 326 478 858 

median 180 318 460 815 

Minimum-Maximum 30-250 260-395 400-600 620-1580 

Count 25 24 25 26 
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4.2.2 Descriptions of walking purpose, venue, company, and duration 

Qualitative data about walking behavior including the purpose, venue, company, and duration 

of a walk trip is summarized in Table 30, based on the 104 interviews. The three bigger categories 

of purposes are walking for transport, for leisure, and for work. For transport, people walk to work, 

to transit stations, and other destinations such as restaurants, groceries, shops, markets, banks, 

entertainment, client’s office, child’s school or afterschool, and so on. For leisure, people stroll or 

walk fast for exercise. They go to park, walking and playing there, usually with family, especially 

with minor child. They also go shopping and window-shopping. Note that for multi-purpose 

walking, Table 30 uses the primary purpose of that walking trip. For example, some interviewees 

walked a long distance for exercise and dropped by to a grocery before going home. In this case, 

the purpose is categorized in walking for exercise. Moreover, walking for work was not common 

in the interviews. Hiking in rural or wild areas happened once or never in a year for most 

interviewees. So, the discussions in this study still focus on walking for transport and leisure in the 

urban area.  

The threshold distance of a walk trip for commuting is much greater than to transit stations and 

other destinations, seen from Table 30. It is probably because commuting is regular and easier to 

plan. Interviewees who walked far to work expressed that one of the reasons they enjoyed 

commuting by walk was that it was a routine and thus they had a committed daily exercise. Also, 

it is no surprise that the threshold distance of walk for leisure is much greater than walk for 

transport. A walk for leisure usually is more enjoyable and can be much longer than a walk for 

transport, because people choose their venue and arrange time to do it. The data of walking distance 

came from interviewees who talked about how far they usually walked to work, to transit stations, 

within what distance they usually would choose to walk to a destination, and how far or how long 
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time they walk for leisure. Not every interview provided this information since it was not included 

in the designed question list. Table 31 tells that the mean distance of walking to work was 2.71 km 

among the 16 interviewees who mentioned how far they walked to work. (Remind that only 20 

interviewees walked 3-7days to work in the past seven days before interviews. Refer to Figure 33) 

Similarly, the mean distance of walking to transit stations was 1.26 km among 17 interviewees, 

and the mean of walking to other destinations was 1.83 km among 58 interviewees, which is 56% 

of the sample. And the mean distance of strolling and walking for exercise is 3.26 km and 8.17 

km. 

Table 30 Walking purpose, venue, company, and duration 

Purpose Venue Company 
(most frequent situations) 

Threshold distance 
per trip 
 (90 percentage of 
the counts)  

Transport Commuting Street Self 6 km 

To transit 
station 

Street Self  2 km 

To other 
destinations 

Street Self or family member (e.g. 
run errands); friend or 
colleague (e.g. to have meals) 

2.5 km 

Leisure Stroll  Community open 
space, park, street, 
on the way to a 
shopping center 

Family, friend, boy/girlfriend, 
pet 

6 km 

Exercise (fast 
walking) 

Community open 
space, street, park 

Self, friend 10 km 

Shopping or 
window-
shopping 

Street Self, friend, family member, 
boy/girlfriend 

Very flexible 

Recreation (walk 
and play) 

Park Family member, friend Very flexible 

Hiking  In rural or the wild Family member, friend, 
colleague (team building) 

Unknown 

Work Field study (e.g. 
urban study, 
market study,) 

Specific fields Self, colleague Unknown 

Inspection tour Streets or other 
sites 

Self, colleague Unknown 

Other    
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Table 31 Descriptive statistics of walking distance 
 

Walk for transport  
(Kilometer per trip) 

Walk for leisure  
(Kilometer per trip)  

To work To transit 
stations 

To other 
destinations 

Stroll Exercise (Fast 
walk) 

Mean 2.71 1.26 1.83 3.26 8.17 

Median 1.8 1 2 2.5 10 

Mode 6 1 2 1.5 10 

Standard 
Deviation 

1.99 0.58 
1.26 

2.18 2.99 

Range 5.2 2 8.5 7 7 

Minimum 0.8 0.5 0.5 1 3 

Maximum 6 2.5 9 8 10 

Count 16 17 58 23 6 
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4.3 Preferences, perceptions, and values about walking among interviewees 

Preferences were collected by asking whether the interviewees like or dislike walking and why. 

Perceptions, that is, the intuitive insights, can be seen from people’s associations or images of 

walking. They also imply values. Values were both told by interviewees and summarized by 

examining their implicit meanings and assumptions in the whole conversations. Preferences and 

values are closely related and generally consistent. Many people like walking because they attach 

positive values with walking, though preferences and values are mismatched occasionally. 1 

 

4.3.1 Positive and negative associations of walking 
 
 

Some interviewees had obvious positive associations of walking with emotional expressions 

when asked “what words, activities, and people come to mind when you think about walking in 

China,” some had positive or neutrals ones, and the other had negative ones. It seems that the 

positive associations are more about leisure than transport. Examples of positive associations are 

such as: 

“Walk fast as if on wings. Relaxing.” 
“A couple or a family strolling in a serene park.” 
“Fresh air, natural green land, sport equipment, water, landscape.” 
 “I first think of ancient poets. They enjoyed the landscape among hills and rivers in groups, 

mostly on horseback or on foot.” 
“Stroll. Wandering on the street. Outings. Mountain climbing. For example, I often strolled 

with my grandma in the fields in my hometown and went on outings with friends. Sometimes we 
had a BBQ. I took a walk with my girlfriend along the road and railroad.”  

                                                 
1 On the one hand, some interviewees do not like walking even if they agree with the positive values about 
walking. These people often have weak positive values about walking. And some of them call themselves “being 
lazy”, which implies either “irrational” (lack self-control) or “walking is not good enough to do”, or they just 
enjoyed staying indoors. On the other hand, some interviewees walk a great deal even if they do not think they like 
or dislik walking. They walk just because they strongly believe the positive values of walking, especially the health 
benefit. These people’s behavior follows their judgement rather than personal preference. 
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“Pleasant. Then, relaxing, comfortable, peaceful, and thinking. I mainly think of words like 
leisurely, without rush, and slowing down steps. Another good aspect is healthy, and eco-friendly 
transport. Moreover, people say that walking is the best sport because it is safe and does not 
damage the joints.”   

“Brisk. It is brisk.” 
 “Walking makes longevity.” 
“I can think of a family of three walking together hand in hand.” 
“I think of vigor. People’s vigor.” 
“Ecofriendly. Healthy.” 
“Healthy. Romantic. Leisure. Family. Maybe colleagues too.” 
“Running. Sports. Healthy. A small family strolling. Walking after meals. Greenspace. 

Landscape. Pedestrian pavement materials.” 
“Leisure. Thinking. Making friends. Pedestrian environment. Comfort level. Walking path.” 
“Words, I think of leisurely, healthy, daily? And Romantic. Activities are strolling and 

commuting. Figures are parents and aged people.” 
“Probably streets. And I think of landscape and trees, and shops on streets. And pavement. 

And blind walkways. And think of bicycle, animal, and people. All of these came to my mind. And 
shadows of trees. I think of a scenery with sunshine.” 

“The first person I associate with is Zeng Guofan1. The second point that I associate with is 
the combination of walking and traditional Chinese culture, that is, Confucianism. The third one 
is my own walking. I must walk more to recover since I was ill.” 

 
Some of the interviewees had negative associations. For example, some first thought of “waste 

of time,” and some associated walking with an activity done by old people only. Examples are 

such as: 

“Waste of time. Leisure. Low efficiency.” 
 “Old ladies wandering in the community.” 
“I think of aged people. It is a leisure. Nothing else.” 
“Generally, it is a kind of sport that aged people enjoy.” 
“… Old ladies who drag trailers to buy lots of scallions…” 
“Walking I think of people who have plenty of time. Aged people? …” 
“Stroll. The walkway along the Second Ring Road. Old men and women.” 

                                                 
1 Zeng Guofan was one of the most important politicians and militarists in late Qing Dynasty of China, and a master 
of Confucianism in Chinese modern history. (Li, 2012) 



126 
 

“Crowded. Telegraph Pole. Underground passages. And buses.” 

 
Generally, interviewees with positive associations like walking. They had good experience of 

or have benefited from walking. Those with negative associations usually do not like walking and 

did not have good walking experience. However, a few interviewees who like walking had 

negative associations probably because they walked much for transport and observed the obstacles 

for pedestrians. For example, the person who mentioned the telegraph pole actually likes walking.  

Figure 44 shows that the most frequently associated concepts are physical exercise, stroll, 

health, aged people, leisure activities. The second most frequently mentioned concepts include 

transportation, commuting, after meals, built-environment, leisurely and relaxing, park, running, 

landscape, bicycle, shopping or window-shopping, going to fresh market or grocery, young people, 

green or eco-friendly transport, and child. Most associations are positive or neutral. Physical 

exercise and stroll are much more frequently mentioned than transportation. Moreover, it is worth 

mentioning that walking as an after-meal activity came to people’s mind frequently. 
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Figure 44 Association frequency (concepts mentioned by how many persons) 
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4.3.2 Like or dislike of walking and the reasons 
 

Preference (like or dislike) of walking is part of the walking culture if there is a typical pattern 

among the individuals. This study finds that a preference for walking commonly exists in the 

studied group. Most (88% or 91 out of 104) interviewees expressed they somewhat like, like, or 

strongly like walking in the interviews. Only six people dislike or somewhat dislike walking. See 

Figure 45. The data of preference and reasons came from the second question in the interviews. 

 

 

Figure 45 Number of interviewees who like or dislike walking (n=104)  

 

Interviews often have multiple reasons why they like or dislike walking. The reasons why like 

or dislike walking often reflect values about walking, although sometimes they reflect individual 

personalities. The reasons mentioned may not be complete, but they are the easiest to tell or the 

ones that the interviewees are most aware of. The most common reason why people like walking 

is that it is good for physical health. It was mentioned by 58 interviewees, when they were asked 

“why” after they expressed the preference of walking. Some just mentioned “for health”, while 
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some emphasized different aspects of health benefits such as being good for the spine, digestive 

system, weight control, and reducing blood pressure. One interviewee explained: “walk if you 

want to live longer.” However, health benefits were not always the first reason to like walking 

even though most frequently mentioned. For example, for some interviewees, reasons such as 

“time control” (easy to plan with no congestion) and “freedom” (no constraint on body movement 

or travel schedule) are more critical than physical benefits. Additional to health benefits, the other 

most frequently mentioned reasons are thinking, relaxation, improving mood, convenient transport 

method, freedom from behavior constraints and being carefree, and feeling comfortable. See 

Figure 46. The reasons why people dislike walking include body limitations, low efficiency or 

feeling slow, tiring, and so on. See Figure 47. 
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Figure 46 Frequency of reasons why like walking 
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Figure 47 Frequency of reasons why do not like walking 

 

4.3.3 Values about walking 
 

Interviewees have many positive values about walking and some negative values too. See 

Table 32 and 33 for the values and detailed contents. Values about walking of the individuals were 

obtained through the long conversations. Sometimes they were clearly told by the interviewees, 

while sometimes they were understood by analyzing the meanings in the context and the tacit 

assumptions behind sentences. Based on the 104 interviewees, positive values about walking 

include physical and mental health, efficiency, convenience, thinking, observation and experience, 

communication, social responsibility, integration in nature, valuable physiological skill, simple 

lifestyle, saving money, elegancy, blissfulness, and self-cultivation. Negative values include 

inefficiency, inconvenience, and harm or useless for physical health.  
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Table 32 Positive values about walking 

Values Detail concepts attached to walking 

Physical health Overall physical health improving 

Remedy for spines, digestion system, diabetes, weight control, etc. 

Mental health Good spirit  

Improving moods 

Relaxation 

Calming 

Being positive and responsible 

Being alone 

Efficiency Combining exercise and travel 

Shopping or handling affairs by the way 

Time control / no waste of time on congestion. 

Convenience Convenient travel method for short trips 

Convenient physical exercise 

Thinking Better thinking and making decisions while walking 

Observation and experience Observing interesting people and things in surroundings 

Experiencing and exploring closely in the city 

Learning about the neighborhood 

Communication Sharing thoughts and feelings with family and friends 

Interaction with neighbors and strangers 

Communication with colleagues and clients 

Social responsibility Being eco-friendly 

Integration in the nature Being close to flowers and trees. Being in the sunshine, breeze, and 
drizzle. 

Valuable physiological skill People are born to walk.  

Simple life style Be simple. Walking needs the least.  

Saving money Saving expenses of taxi, parking, and so on. 

Elegancy Cool 

Poetry or romantic 

Blissfulness Happiness and harmony when stroll with family 

High quality of life if one can walk to daily destinations 

Self-cultivation Shaping the temperament 

Introspection 

Table 33 Negative values about walking 

Values Detail concepts attached to walking 

Inefficiency Waste of time 

Inconvenience Tiring 

Trouble in carrying child and things 

Challenge with multiple destinations far from each other 

Harm or useless for physical 
health 

Harm to joints if walk too much 

Little benefit to physical health due to low intensity 

Little help to weight losing due to low calorie expenditure 
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Positive values 

The values come from two parts of the interviews: the main questions and optional questions. 

The most frequently mentioned values that are proactively offered by the interviewees are physical 

health, mental health, convenience (either as a method of transport or exercise), observing and 

experiencing the city, thinking, and efficiency. These values were mentioned basically during the 

discussion of the “main questions” (refer to Table 23), which allows the interviewees to offer freely 

what they think is most important or relevant to walking. See Figure 48 for their frequencies. 

Additionally, some of them also provided impressive details of how walking strengthens love and 

friendship and constructs harmony in a family. During the discussion of “optional questions” (refer 

to Table 24) when the interviewees were asked how they thought about a proposed idea, most of 

them participated and agreed that walking is eco-friendly transport; a good method of 

communication with family members, friends, colleagues, or clients; and a way to be close to the 

nature. The questionnaires also converge the interview results. (See Table 34) 

 

 

Figure 48 The most frequently and proactively mentioned values about walking by the interviewees (n=104)  
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Table 34 The most common values based on the questionnaires (n=100) 

Values Frequency  Reference question in the questionnaires 

Physical health 99 (Agree to) D11 Walking is good for physical health. 

Observation and 
experience 

96 (Agree to) D22 Walking allows me to observe my surroundings. 

Convenience 95 (Agree to) D20 Walking is convenient for short trips.                                                              

Communication 93 (Agree to) D3 I enjoy walking with family members or friends. 

Mental health 88 (Agree to) D12 Walking keeps me in a good mental state. 

Being eco-friendly 88 (Agree to) D17 Walking is an environmental-friendly way of transport. 

Being close to nature 87 (Agree to) D15 I feel close to the nature while walking. 

Efficiency 61 (Disagree to) D5 Walking does not fit in the fast-paced life.                                                         

59 (Disagree to) D8 Walking wastes time. 

 

      There are several things to notice beyond the numbers. First, on the one hand, it is a consensus 

among the interviewees that walking is good for physical health. All 104 interviewees with only 

four exceptions proactively talked about physical health benefits. Those who did not mention it in 

interviews seem to take the physical health benefits of walking for granted. On the other hand, 

obviously not everyone put equal emphasis on the physical benefits of walking. Some of them 

talked about this seriously and provided plenty of details such as how walking is good for health 

and how they walk, while others just mentioned it as something everyone knows. Second, although 

those who emphasize the health benefits of walking come from all age groups, generally older 

interviewees over 50 pay much more attention to physical benefit than any other values, 

participants between 30-50 emphasize both physical and mental health, thinking, and observing, 

and younger generations around 30 or under often pay more attention to observing and 

experiencing the city. Moreover, females care more about communicate than males.  

Third, that walking is eco-friendly transport is a common sense but not a reason for walking. 

Most interviewees agreed that walking is an eco-friendly transport method. Among those who 

were asked in the interviewees, only one said she had no idea about it. However, only one fourth 

of the 100 interviewees expressed that they slightly considered environmental protection while 
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deciding transport mode, and very few individuals clearly expressed that they sometimes chose 

walking because it is eco-friendly. Forth, most interviewees agreed that walking allows them to be 

close to nature; however, people still had quite different attitudes. Some of them proactively shared 

how wonderful walking was because one could get very close to the natural elements (such as 

trees, flowers, water, sunlight, breeze, and small animals), and they were able to appreciate the 

beauty of nature when moving slowly and freely. Meanwhile, some others pointed out that whether 

they felt close to nature depended on the walking venues. A few interviewees said they could not 

feel the nature in the city, and only walking in the wild makes them feel close to nature.  

Fifth, interviewees quite frequently associate walking with diligence and associate driving with 

being lazy. When asked “Is there a difference between people who often travel by walking and 

who usually drive?” Ms. C1 said “those who often go by driving, they are not willing to walk any 

more, they become more and more lazy, and their bodies become stiff.” Mr. E said, “some people 

are more willing to drive than to walk. Sometimes he goes to buy a box of cigarettes by driving2. 

Even if it is just two or three hundred meters away. He doesn’t want to walk. Isn’t he developing 

a kind of laziness?” When asked “Do you like walking?” Mr. J said “I am not lazy. I don’t feel that 

I am physically weak either. So, I am very supportive of walking.” Ms. T said, “Alas! Nowadays 

cars are paralyzing people.” Similarly, Mr. G said: “Some people are lazy. They prefer to sit in 

the air-conditioned room and play on internet, but not to go out for a walk.”  

Sixth, one interviewee clearly associates walking with cultural meanings. It shows that at least 

some interviewees value walking as a way of self-cultivation, which was seen in traditional 

Chinese culture, as discussed in Chapter 2, though the number of observations is limited.  When 

                                                 
1 All the names of interviewees are pseudonyms. 
2 Just to note that in Chinese cities or even some villages, retail shops are usually densely distributed and can be 
very close to home. 
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asked “What words, activities, and people come to mind when you think about walking in China?” 

Mr. ZM, a lawyer, said that: “First, I think of Zeng Guofan. Why him? Because he is the last master 

of ritual studies in Chinese```` Confucianism. He once said to his favorite student- Li Hongzhang, 

‘walking hundreds of steps after a meal is beneficial to both physical health and self-cultivation, 

as well as thinking about military affairs.’… Second, I think of Confucianism. Because the most 

crucial point of Confucianism is what ‘The Great Learning’(《大学》) said, ‘self-cultivation, 

family management, and country governance.’ … And the self-cultivation is to shape one’s 

character. If one has a too slow character, walking makes him move. If one is quick-tempered, 

walking makes him calm down. … From a wisdom perspective, you can get inspirations on how to 

do things in walking. … There are two ways of self-cultivation for Chinese, from my point of view. 

One is meditation. The other is walking. … You can tell if one is impatient or not by watching 

one’s walking.” 

Additionally, interviewees do not associate walking with social status or income level. When 

cars become affordable to ordinary families, people no longer see car ownership as a symbol of 

wealth or social status. It is common sense that people prefer to walk not necessarily because of 

being poor. Most interviewees think a car is important especially when having an emergency or 

going to distant destinations; but it is just a tool, not a symbol. A few interviewees think a private 

car is unnecessary. One interviewee unconsciously associates cars with social status such as 

government officials.1 Other three think luxury cars can show status and tastes.  

 

                                                 
1 She said, “we ordinary people all walk.” Being asked “who do not walk then?”, she answered, “government 
officials always have cars and drivers to send them here and there.”     
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Negative values 

Meanwhile, some interviewees mentioned a few negative values about walking, and the most 

significant one is about time inefficiency. They think walking is too slow and thus wastes time. 

They will walk when there is no time restriction or in the future when life pressure is less, with an 

understanding that slowing down is something useful to do at some point. Some interviewees 

mentioned inconvenience because of physical demands. It is physically challenging especially 

when they bring child or luggage or need walk to a few destinations one after another. Some 

complain that walking provides too little workout, so the health benefit is limited in losing weight 

and releasing mental pressure, but these people still agree with other positive values such as 

walking after meals is good for health and family harmony. 

Note that interviewees have different opinions about the time efficiency of walking. In fact, in 

the interviews, 19% (n=104) offered that the idea that walking for transport is efficient mainly 

because it combines transport and exercise and avoids daily traffic jams. In the questionnaires, 

around 60% (n=100) disagree that walking wastes time and walking does not fit in the fast-paced 

life, but the others agree or have neutral attitudes to these negative values. A few interviewees 

have such a perception that walking is the slowest mode that they do not walk even for short trips. 

As time efficiency is among the top concerns for people who work in the cities, making the walking 

mode work more efficiently in the urban transportation planning system may encourage walking. 
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4.4 Relationship between values and walking 

4.4.1 Underlying drivers: how values influence walking  

Admittedly, walking behavior is influenced by multiple factors. However, values are among 

the most important determinants. Positive values about walking are the inner force that lead people 

to walk. Sometimes walking is constrained by outside conditions such as a tight schedule, poor 

weather, and an unfriendly pedestrian environment; but whenever conditions allow, an individual’s 

inner values will determine his own behavior. Many of the interviewees’ cases illustrate how 

values influence walking. Some cases suggest that when people attach many positive values to 

walking, they are highly likely to have a great amount of walking for either transport or leisure. 

And the more strongly they have these values, the more they can tolerate unfavorable outside 

conditions. In other cases, people change their values to be positive about walking, and these values 

lead them to walk when conditions allow. When they find walking rewarding, they are likely to 

walk a lot in daily routine. Therefore, walking practice in turn reinforces their values. Also, the 

more friendly outside conditions are to a walker, the easier it is for that person to maintain walking, 

and people who have highly positive views about walking can more easily overcome unfavorable 

conditions. In citations below, the author made efforts to translate what the interviewees exactly 

said, based on their original words. 

 

4.4.1.1 Representative cases among the interviewees 

Case 1: Ms. X: positive values and much walking 

Ms. X has multiple strong positive values about walking, and she has much walking. She is in 

her early 40s, works as an insurance consultant who sells health and life insurance to people, and 

was a photographer. Based on the questionnaire, she walked 545 minutes in a typical week, which 
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belongs to the “high amount of walk” group according to Table 29.  She reported walking about 

45 minutes for transport in a weekday, then often strolled around her community with her husband 

for 40 minutes after dinner. On weekends, she did not walk for transport, but spent an hour strolling 

on a campus after driving her child to a weekend club.  

She enthusiastically shared her values about walking in the interview, which covered six 

positive values of walking: physical health, mental health, observation, communication, social 

responsibility, and self-cultivation. First, walking brings vitality. Second, it helps to reduce 

pressure and ease anxiety. Third, people notice, appreciate, and record beautiful and interesting 

things by walking. Fourth, it is a valuable time to stroll and chat with family members. Also, people, 

known and unknown, interact with each other in the neighborhood by walking. Fifth, the more 

people walk, the less they contribute to congestion and air pollution. Finally, it promotes 

introspection and being broad-minded.  

When asked “what are the purposes you go walking?”, Ms. X related that her walking purposes 

were going to subway stations from home and work, meeting clients, strolling, and photography. 

And while discussing these purposes, she expressed many of her values without being asked. First, 

she thought walking brings vitality. She explained that one of the reasons she chose her current 

company was because it is located far from home and forced her to walk every day. She said:  

“In fact, why I chose the current company - It is located a bit far from home. It takes an hour 

and ten minutes on the subway and to walk. But I wanted to have more time to walk and not just 

stay at one place. I sit still most of the time. I feel this is lack of vitality. I just want to make myself 

move. So, I chose this job.” 

Observation is an important value of walking for her. When she talked about photography as 

one of the purposes of walking, she said: 
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“One advantage of walking is that I can stop whenever I want. For those who love photography, 

they can easily stop and observe things around them. Be able to observe things closely. Whenever 

I felt interested in something, I will take a photo.” 

“For photographing the folk custom, one can't just drive an off-road vehicle or something. 

You will just pass it and see nothing. … Walking helps build a deeper communication with others. 

If you park your bicycle at the door and carry a big camera to the home, people are under pressure. 

But if you walk to the door, ask for some water, and then chat with them, it is easy to be accepted.” 

She also talked about how walking allowed observation in daily life. 

“You have a moving landscape while walking, accompanied by sceneries that move all the way 

with you. For example, I saw a black girl today. Her braids attracted me. Because I walked behind 

her. Her hair was amazing. I was thinking how hard it was to make that hair? …Walking allows 

you to discover people and things around you. … In the car you only see roads, and trees along 

the roads. That's it.” 

Afterwards, she continued with another value of walking: interaction with people and 

communication. 

“Another advantage of walking is that you really have more opportunities to interact with 

people around you if you walk. You may encounter all kinds of people. You encounter lots of 

strangers for whatever reason. For example, when a child falls to you and you help her get up, her 

parents may say thank you. And you may start a chat. There are really many such encounters.” 

“And interaction with family members. For example, strolling with your child and husband, 

taking a picnic, going for a travel. The most frequent one may be a couple taking a walk after 

dinner. I walk after dinner with my husband around our community. We talk about home affairs, 

each other's work, and our child. At home, it is hard for us to talk more than a few phrases. Every 

once in a while, my child has a problem, or my parents have a problem. Or we use our own phones. 

My husband complains that I spend too much time with my phone. I can’t check my phone while 

walking.” 

She thinks walking slows people down and allows people to think. She said: 

“The feeling is so different in walking, compared with driving and cycling. We are in a high-

speed world with information explosion ... The development of transportation does bring a lot of 
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convenience. And people pursue being fast. In fact, I think that if time allows, we should balance 

between being fast and slow. Slowness has its advantages… It's not that slow things should be 

discarded. Be fast or slow at the appropriate moments. Walking can make people slow down, and 

let people stop and think more.” 

When asked “is there a difference between people who often travel by walking and who usually 

drive”, which is the fourth question on the list, she emphasized the values of health and 

introspection:  

“Yes. I think, people who usually drive may pay more attention to time. This person is very 

busy, that is, everything is done in a hurry, very hasty, and more anxious. On the one hand, this 

person pays attention to time efficiency. He is indeed very busy. On the other hand, he is more 

likely to be anxious, and it is easier to be obese. Because they walk less, many people are like this 

and have a big belly.  

Walkers are different. People who usually walk, I think, they do things in a relatively more 

leisurely way. Moreover, I have the feeling that they understand life, and are broad-mined. I 

feel that they like thinking and pay more attention to health and their inner senses. They 

understand the life. Maybe many people are very busy, and if you ask them to stop or go for a 

stroll, it is either an extravagant or unimaginable thing. I have so many things to do. You tell me 

to go for a stroll? Are you kidding? They look very busy. I have seen such people. Anyway, I think 

health will be a problem to them. The biggest differences are, one is mood and one is physical 

health. Those who usually drive, inevitably, I think 80% of them have a potential risk in health, 

because he doesn’t even walk, not to mention running and going to the gym. Really. 

Isn’t there a proverb in China? ‘I introspect three times per day.’ A walker thinks more, 

about himself, and about surroundings. He thinks more. One can’t introspect in bed before sleep. 

I will just fall asleep within two minutes.”  

 
When asked “do you think walking contributes to quality of life?”, she pointed out three values 

of walking. She said: 
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“First, for society, if everyone chooses to walk, traffic congestion will be less, and the buses 

will be less crowded. I once squeezed into a bus and felt like my bones were about to fracture. 

Traffic pressure will be released, and air pollution will be reduced.  

For public, health. It is a green transport mode. Walking not only contributes to the 

environment, but also to improving one's own health. Walking is the safest sport. And it is a good 

sport to exercise the cardio-pulmonary function and joints. 

From a humanity point of view, walking, I feel it is a soothing exercise that can reduce stress 

and anxiety. Now many people are very anxious. I feel that some amount of walking would help 

people to calm down.” 

 

At the same time, she practices her walking philosophy well in reality. She walks much for 

both transport and leisure. As she said: 

“There is a saying that ‘if I can get there by bicycle, I don't drive; If I can get there by 

walking, I don't bike.’ At least for me it is like that. When I go to a place, if it is about two 

kilometers, or more than one kilometer, I feel this distance is good to walk. Ten or 20 minutes. I 

can accept that. I prefer to walk if time allows. … When I visit clients, of course I take the subway 

or a bus if it is too far. But as I said, if it is about a couple of kilometers, I will choose walking.” 

“Sometimes I really want to walk. Once I went to a place to buy something. When I got off the 

subway, it was still 2.5 kilometers away. I had to wait for a bus… I thought why not use this time 

to walk. So, I walked. It took me only 20 and a few more minutes. And I did some exercise. It was 

quite comfortable after walking. A walk within three kilometers I think I can accept.   

“If I go to the Olympic Forest Park, then the walk can be far, because my purpose is to take a 

walk. Five kilometers are okay. … Another example is that I send my child to clubs. I drop him off. 

Then I choose a place to walk, either the roadside, or a nearby campus. Yesterday when he was in 

class, I went to the Sports University and walked about one hour and more. I felt so comfortable. 

And the campus was quiet. It had a flat road and good green space.” 
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 Indeed, a bad pedestrian environment discourages her walking, so, she chooses an appropriate 

venue for her stroll. Also, when she talked about stroll after dinner near her community with her 

husband, she said: 

“We will choose a relatively quiet place. Now there are too many cars. It is very disturbing. 

You breathe vehicle emission. It is so noisy and very upsetting. Speaking of walking, I feel that I 

have some requirement for the environment.” 

 

In summary, the detailed passionate expressions of multiple positive values about walking 

indicate that she has a strong drive for walking. So, she walks as much as possible for both transport 

and leisure. And she tries her best to overcome constrains. For example, she can arrange time to 

travel by walking when she needs to see a client. And she chooses a good venue for stroll.  

 

Case 2: Mr. D: negative values and little walking 

Mr. D has strong negative values about walking. For him, walking is a waste of time for low 

transport efficiency. And he never does any walk trips1. He does not walk for leisure either. His 

longest daily walk is to the restaurant near the entrance of his community, which is about 200 

meters away from home. He is in his 30s. He and his wife previously owned a clothing business. 

Currently they are not working, but they have income from investments.  

The perception that walking is very slow and is a waste of time has stopped him from taking 

any walk trip, even when short walk is faster than driving. He admitted that walking is eco-friendly 

and healthy, but these values are not as important to him. When asked the first question on the list 

“what words, activities, and people come to mind when you think about walking in China”, Mr. D 

answered:  

                                                 
1 In this study, a walk trip counts if it happens outdoors and takes at least 5 minutes. 
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“Waste of time. Leisure. Low efficiency.”  

To the third question “what are the purposes you go walking?”, he answered: 

“I ride my electric bike to the shops across the streets. I don’t walk whenever driving is possible. 

I have poor environment-protection awareness.1 I like high efficiency. I don’t like walking.” 

“I rarely stroll either. I go to the gym for swimming and running occasionally. I don’t walk 

after dinner. I eat little for dinner. After dinner I use my computer. I rarely walk. It was 

uncomfortable, but I never consider it, and then I ate less.” 

When asked “is there a difference between people who often travel by walking and who usually 

drive”, he said: 

“I don’t know them. My personal thought is that walking wastes time. It is very inefficient. I 

have a strong sense of time. I will calculate the time. For example, 30 minutes. … I will plan some 

extra time driving in Beijing.” 

“I don’t walk my son to school, though it takes only five to six minutes. It takes me 5-6 

minutes to drive too. Driving is not saving time. However, because of the weather, with a cold 

winter and hot summer, walking is uncomfortable. When the weather is good, I will choose to 

ride an electric bicycle.  … I am not willing to walk. I am lazy. It is inertial thinking. Walking is 

the last choice. First, I consider if I can drive. Second, if I can ride an electric bicycle. The last 

is walking.” 

The strong negative value of low efficiency outweighs the positive value of being good to 

health. When asked “do you think walking contributes to quality of life?”, he answered:  

“Healthier. … In fact, why I don’t choose walking, after all, probably because I am living in 

a state of anxiety. … I don’t walk to any place I go. I choose something faster. … In my mind, 

walking makes me feel anxious, because I think it is slow.” 

Meanwhile, Mr. D highly valued a car. When asked “is a car important or not”, he said: 

                                                 
1 It implies that he assumed that walking is environmental-friendly. 
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“Important. Very important. Just like my mobile phone, it is part of my body. It is my leg. It 

is the bridge connecting me and the outside world. I can't imagine how it would be without a 

car. The price of the car does not matter.” 

 

4.4.1.2 Contrasting cases of family members among the interviewees   

Mrs. D is the wife of Mr. D in the previous case. She has very different values about walking 

from her husband, and she walked a great deal, which is 630 minutes for both transport and leisure 

in a week based on the questionnaire. Mr. and Mrs. D live together with their child, and both have 

quite flexible schedules. They were working together operating their clothing business before. 

Now Mrs. D is a housewife. She explained why she liked walking, and said that she walked for 

both transport and leisure: 

“First, walking is good for health. Second, it is quite convenient, for example, to walk to a 

close destination … One kilometer, two kilometers. Not far. 

 “I like walking. I feel easy when walking. I like walking with an umbrella in the rain, in the 

sunshine, and breeze. I like that feeling. I feel comfortable and free.” 

“I walk to destinations as long as it is not urgent.” 

“Also, I walk after dinner in the community with a few friends. We walk fast for exercise.” 

Also, she talked about how walking contributed to the quality of life and shared some of her 

values about walking: 

 “Walking helps communication with family and friends. Walking is exercise. Also, you can 

observe and appreciate the surroundings. It is good to walk and look around. People have much 

pressure. Life pace is fast. I think it is nice to slow down the pace, walk and look around. Vehicles 

are running fast in the city every day. It is good to walk.” 

“I walk, so I know my surroundings. What are the stores? When did a new store opened? This 

is quite good.” 

“Driving is too fast. When spring comes, and the flowers bloom, you can’t appreciate them, 

and then the flowers disappear. You don’t even know it. However, you see everything if you walk. 

Walking is very nice.”  
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“Some people live in the building and don’t walk in a day. Health will be a problem. Time is 

limited, and young people have no time for exercise. I think people should walk.” 

“I think the common problem is that people are lazy. People are reluctant to walk. The elderly 

are surely willing to walk.” 

She is willing to walk for the sake of the ecological environment. She said: 

“I would like to participate in eco-friendly actions. … I am willing to walk every day. The 

reason is that the smog in the winter is extremely harmful to the children.” 

She shared her values about a car: 

“For me, a car is not very important. I can go without it. Because I think I will not drive if it 

is possible to go without driving. If you must go by car, a taxi is very convenient. The transportation 

is convenient. … Sometimes, it is faster to take the subway. I don’t understand my husband. He 

can’t live without a car. … Now there are so many cars. It is really a burden to stuck on the road 

for a long time.” 

 
Apparently, the multiple positive values about walking encourage her to walk. Because there 

is not really any restriction for her walking, she walks a great deal to destinations and for exercise.  

 

Like the previous couple, Mr. and Mrs. H also have different values about walking, and they 

walk differently. They are both in their 40s, have similar working schedules and locations, and 

commute together. Mrs. H has multiple positive values about walking, and she walks a great deal 

for both transport and leisure, which is 690 minutes walking in a week based on the questionnaire 

and belongs to “extremely high amount,” according to Table 29. Mr. H admitted that moderate 

walking was good for health. However, he believed that much walking was damaging the joints. 

Being half positive and half skeptical about walking, he was not willing to walk much. He walked 

285 minutes for both transport and leisure in a week as self-reported in the questionnaire, which 

belongs to the “median amount.”  
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4.4.1.3 Change of values brings a change of behavior 

The interviews show that, for an individual, values are changeable, and walking behavior can 

change accordingly. Many occasions may cause change of values based on the interviews. For 

example, when people are seriously ill, being healthy becomes no longer a normal thing that can 

be taken for granted, and they are extraordinarily eager for health. Such an experience may 

substantially change people’s values. Things like luxury cars, big houses, and social status become 

less important. Meanwhile, simple behaviors that may contribute to health become desirable. 

Walking might not mean anything for them before, but at this time, they may change their mind 

and adopt values such as walking is good for health. As soon as they recover and can walk, they 

may actively walk. As they get health benefits from walking, the values are strengthened, which 

drives them to walk more. When they further receive multiple benefits from walking such as mood 

improvement, experiencing the city, and interaction with people, walking becomes more attractive 

to do and more comfortable to maintain as a daily habit, as seen from interviews.  

For example, one of the interviewees, Mr. F, is a lawyer around 40-year-old. He highly valued 

a car when he was in his 30s. He viewed a top brand car as a symbol of career success. So, he 

drove to meet his clients and to all destinations, and rarely walked. However, he acquired a severe 

spine illness caused by too much sitting and too little exercise and had to lie in bed for a few 

months. Then he just realized what the simple daily walk means. So, as soon as he recovered 

enough and was able to walk again, he got rid of his driving habit and started walking to 

destinations. As he walked more and more, he found that walking helped him to introspect and 

even shaped his temper. He even became used to making important decisions while walking. He 

now enjoys walking and is willing to walk whenever time allows. For him, illness changed his 

values, which then led to new walking behavior.  
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Another chance to change values is when people get older. The literature shows that age is 

correlated with walking and aged people walk more. In fact, it is partly because age changes values. 

Seniors more often have strong positive values about walking, and many of them walk much. Age 

changes values in two ways. First, based on multiple interviewees’ narratives, when they grow 

older and better educated or self-educated, they understand life and see things differently. Second, 

when people get older, they pay much more attention to health, especially when they are older than 

40, based on interviews. Usually, they concern less about career, but get sick more often. 

Accordingly, they see walking as an essential part of life because walking brings better overall 

health based on their knowledge and own practice.  

Mr. L is a professor in his 50s. He told how his understanding about walking changed with age. 

Now he is much more willing to walk than before. When asked “Do you like walking?”, he replied: 

“I think it has something to do with a person’s psychological habits. Probably in the past, my 

understanding of it, whether from a professional or a life perspective, I don't seem to put it in a 

particularly high position. But now as time moves on, age grows, and professional knowledge 

increases, I may link up the open space, pedestrian space, and their impacts on my life. If I choose 

rationally, I would like to walk more. …  in a certain range of travel distance, such as inside the 

campus, such as around my neighborhood, now from my heart I would like to choose walking 

method.”  

“That’s to say, spend more time walking. I know it's not as efficient as driving, but if I walk for 

50 minutes, I think it's probably acceptable in time.” 

Ms. N is also in her 50s. She said that as age grew, she would like to use walking to slow down 

the fast life pace, and to think, besides for health benefit, while travel by walking was unacceptable 

when she was younger. When asked why she liked walking, she said: 

“I use the time of walking, one the one hand, to exercise. On the other hand, to ease the pace. 

I am consciously slowing down myself. And in this age, to think when walking. … But if you ask 

me this question ten years before, I was really reluctant to walk.” 
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4.4.1.4 Value-oriented travel mode decision-making procedure 

Figure 49 shows an example of “Value-Oriented: Walking Priority” travel mode decision-

making procedure. As previously discussed, Ms. X is such kind. She has strong positive values 

about walking. For her, walking has the priority among travel modes. She said: “There is a saying 

that ‘if I can get there by bicycle, I don't drive; If I can get there by walking, I don't bike.’ At least 

for me it is like that.” Admittedly, in case of urgency, she changes to a “Utility Choice” procedure. 

She said: “When I see check the time and if I have to hurry up, I will use the best solution, the most 

time-saving solution.” 

 

Figure 49 Case of Ms. X: A “Value-Oriented: Walking Priority” mode decision-making procedure 

 

Figure 50 shows an example of “Value-Oriented: Walking Last” travel mode decision-making 

procedure. As aforementioned, Mr. D has strong negative values about walking. At the same time, 

he highly values driving. Walking is always the last choice, even if the destination is close enough. 

He said: “Walking is the last choice. First, consider if I can drive. Second, if I can ride an electric 

bicycle. The last is walking. … I don’t walk to any place that I go to.” 
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Figure 50 Case of Mr. D: A “Value-Oriented: Walking Last” mode decision-making procedure 

 
 

As contrast, Mr. G always makes utility choices for travel mode, although he values strolling 

after dinner with his wife and child for health and family harmony. As he said: “I am practical or 

utilitarian. I choose to walk when necessary. I won't choose to walk if it is not necessary. You can 

understand it as I will not walk because I like it or I want to walk. I just consider it as a choice in 

a specific condition. For example, I see congestion today, the distance is close, and parking is 

hard, then I will choose walking. However, if I judge that the place I go to is easy to park and there 

is no congestion, also my car is available, I will drive. That is, walking is just one of my choices.” 

Based on interviews, a conceptual diagram of the “Utility Choice” mode decision-making 

procedure is shown in Figure 51. 
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Figure 51 Conceptual diagram of “Utility Choice” mode decision-making procedure 

 
4.4.2 Other factors: when values do not lead to walking  

Although values as an inner force drive people to walk, many other factors affect walking 

behavior. Some of them, such as air pollution and work schedules, seriously influence the amount 

of walking. Meanwhile, some others, such as streetscapes, are relatively more elastic. Based on 

the qualitative interviews, all impact factors except for values, perceptions, and preferences are 

summarized in the following Table 35. 

At the societal environment level, not owning or being licensed to drive a car reduced car use. 

Knowledge of green transport has some influence on travel mode choice. At the physical 

environment level, air quality and climate directly affect outdoor activities including walking. 

Even some of those who walk a great deal mentioned that they would avoid walking on serious 

smog days. Whereas some interviewees are tolerant of climate, but others do not walk in hot 
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summer and cold winter days. For those who said they kept walking all the year, the tree shade 

was very useful for protection from the blazing sunshine in the summer.  

At the individual level, work and commuting schedules and life-stage influenced walking for 

leisure. Some interviewees said that when they got home and finished dinner, it was too late and 

they were too tired to have any activities including walking. For some interviewees, their 

occupations such as IT engineers and hairstylists require long hours at work. For others, long time 

commuting largely reduces their spare time. Additionally, life-stage is influencing life schedule. 

Parents with school-age children often said they helped them to do homework after dinner.  

The built-environment influences walking for both transport and leisure, but more for transport, 

since walking for leisure has more venue options. Although the influence of built-environment is 

often hard to measure quantitatively, the interviewees shared plenty of stories on how the built-

environment influenced walking. Some of them compared their experiences of living in different 

cities. It was more efficient and attractive to walk in some cities than others. Some interviewees 

who walk a lot do not think the built environment obviously impeded their walking, because “the 

importance of health outweighs the importance of a pleasant environment.” However, some 

pointed out that an unfriendly walking environment is annoying and discouraging. For example, 

car parking on sidewalks gives pedestrians no place to walk. For some interviewees who do not 

walk, they expressed they would love to start walking if the roadsides were beautiful as a park. 

For those who like walking but for leisure only, they usually care about the aesthetics of the 

pedestrian environment. Some said they would walk for transport where the pedestrian 

environment was inviting, such as having a pleasant streetscape or many shops along the street. 

 However, life pressure is an underlying factor affecting walking for those who walk little for 

either transport or leisure. Some interviewees expressed that under pressure of the need to earn 



153 
 

more money, they hardly thought about how to live a healthier life. They are not in the right 

“mood”. This happens among interviewees from both low and high income. It is also about time 

efficiency. If doing something takes time but brings no visible monetary rewards, they would not 

do it.  
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Table 35 Other impact factors of walking based on interviews 

Category Factor Example from interviewees (Case of Beijing) +/- 
* 

Societal 
environment 

Transportation policy Cannot get a car plate because of lottery policy; driving 
restriction on specific weekdays 

+ 

Education and 
advertisement 

Concept of “green transportation” reinforces walking.  + 

Technology and 
commercial operation 

Sports computer/phone applications encourage walking + 

Shared bikes, on the one hand, substitute some walking; 
one the other hand, facilitate walking by reducing car 
dependence. 

+/- 

Natural 
environment 

Air quality People avoid walking in smog. - 

Climate Too hot, too cold, or sandstorm days discourage walking. - 

Built 
environment 

City scale Automobile-oriented road design. It is often impossible to 
walk to destinations because of many highways. 

- 

The public transport services connecting walking are not 
good enough. Low coverage, too crowded. 

- 

Home-work separation. Impossible to commute by walking.  - 

Destinations, especially public facilities, are too far to walk.  - 

Neighborhood scale The functional zones or blocks are too huge. It is hard to 
get out of one zone or block by walking.   
No shops along the street. 

- 

More venues built for walking such as footpaths along 
rivers. 

+ 

Street scale Sidewalks are occupied by parking or shared bikes. - 

No streetscape. - 

Individual Life pressure Having pressure and concerns on living. Busy with 
immediate living problems instead of long-term beneficial 
behavior.  

- 

Time Tight working schedule gives pressure on walking for 
transport; Long time work and commuting give little time 
for walking for leisure. 

- 

Life stage Walk and play with children in the park. + 

Parents cannot walk after dinner because busy with 
children’s homework. 

- 

Income A car, taxi or even public transit is too expensive to use for 
some people. 

+ 

Health consciousness Not aware of the importance of health - 

Age Pay more attention to health and thinking when get older + 

Work status Non-working people have a looser schedule  + 

Personality Too “lazy” to move or prefer to stay at home. - 

Childhood  Walking experience in childhood makes walking easy.  

Other people Peers model effect + 

Having companies  + 

* “+” denotes “it increases walking “; “-“denotes “it decreases walking”. 
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4.4.3 Quantitative analysis of qualitative individuals 

 
This section uses two quantitative methods, the analysis of variance (ANOVA)1 and regression 

analysis, to explore the relationship of waking with values and demographic and socioeconomic 

features. The main limitation of involving values in both methods is that the results do not imply 

any causal relationship between values and walking. Also, the regressions do not have instruments 

or strategies to control the endogeneity issue. So, the results are biased and only can be taken as a 

rough estimation of associations between values and walking. This section finds that interviewees 

with different values also walk differently; however, undoubtedly, there can be a reciprocal 

function between values and walking. 

 
 
4.4.3.1 The analysis of variance 

The analysis of variance technique is used to examine if the groups with different values (and 

other ideas) have a significantly different amount of total walking minutes in a week, based on the 

questionnaires. Results (Table 36) suggest that interviewees with different values walk 

significantly differently, while this applies to some values but not to the others. This assessment 

combines answers of “agree” and “strongly agree” into one group “agree” and combines “disagree” 

and “strongly disagree” into “disagree” too, while leaving “neutral” as a separate group. Those 

groups with too few (1to 3) observations are not considered for assessment.  

Results are further summarized in Table 37. It shows that there are eleven values, with any of 

which, the group has significantly different weekly walking time, and generally, it is the case for 

                                                 
1 ANOVA “compares the amount of variation between categories with the amount of variation within categories. 
The greater the difference between categories (as measured by the means) relative to the differences within 
categories (as measured by the standard deviations), the more likely that the null hypothesis of ‘no difference’ is 
false and can be rejected.” (Healey, 2011, p. 244)    
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both transport and leisure purposes. These values about walking are regarding importance in life, 

mental state, time efficiency, convenience, fatigue, personal statement, human ability, cost-

effectiveness, air pollution, and preference. It might be a bit surprising that the group who disagree 

with cost-effectiveness walk more. It implies that cost is not the reason to walk for many 

interviewees. In fact, some interviewees expressed that walking is expensive because it takes time. 

The group of interviewees who walk much more actually walk for other benefits, not for saving 

money. Meanwhile, interviewees with the other nine values do not walk significantly differently. 

These nine values are about communication, pedestrian’s economic image, fast-paced life, fashion, 

simple lifestyle, being close to nature, personal image status, being eco-friendly, and clothing 

limitation. Question D11 (being good for physical health) and D22 (observation) are not assessed 

because most answers belong to the same category. 
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Table 36 Relationships between ideas and walking based on qualitative questionnaires 

Idea Group N 
(Obser- 
vation)  

Weekly 
walk 
(minute) 
(mean)  

Walk per day (minute) (mean) 

Weekday 
transport 

Weekday 
leisure 

Weekend 
transport 

Weekend 
leisure 

I like walking. 
*** 

D1 
  

disagree 1  75 0 15 0 0 

neutral 16 261 20 13 12 37 

agree 83 514 33 36 22 63 

I am willing to walk some 
distance every day. 

*** 

D2 
  

disagree 1 50 10 0 0 0 

neutral 8 199 12 11 8 34 

agree 91 498 33 34 21 61 

I enjoy walking with family 
members or friends. 

D3 
  

disagree 0           

neutral 7 487 33 34 30 46 

agree 93 468 31 31 19 59 

A person traveling on foot cannot 
afford a car. 

D4 
  

disagree 91 470 31 31 19 59 

neutral 8 504 30 38 27 56 

agree 1 160 20 0 0 30 

Walking does not fit in the fast-
paced life.  

D5 
  

disagree 61 496 35 35 20 53 

neutral 23 473 28 29 20 73 

agree 16 361 20 20 21 58 

 Walking is fashionable. D6 
  

disagree 8 378 23 20 16 64 

neutral 42 443 29 30 18 54 

agree 50 506 34 35 21 61 

 Walking fatigues me. 
**(d/a) 

D7 
  

disagree 74 505 33 35 20 62 

neutral 22 404 27 23 21 55 

agree 4 159 16 8 5 15 

Walking wastes time. 
***(d/a) 

**(d/n) 

D8 
  

disagree 59 548 37 37 24 65 

neutral 37 386 26 26 16 48 

agree 14 296 14 20 10 52 

 When I walk I can express 
myself (eg. Style, confidence, 

beauty). 
**(n/a) 

D9 
  

disagree 14 391 26 24 16 54 

neutral 38 407 29 25 17 51 

agree 48 542 34 39 23 66 

Walking is an important part of 
life. 

** (d/a) 

D10 
  

disagree 4 184 17 8 5 26 

neutral 16 383 23 29 15 46 

agree 80 501 33 33 22 62 

Walking is good for physical 
health. 

D11 
  

disagree 0 
 

    

neutral 1 430 45 15 5 60 

agree 99 470 31 32 20 58 

Walking keeps me in a good 
mental state. 

*** 

D12 
  

disagree 0 
 

    

neutral 12 254 22 15 5 30 

agree 88 499 32 34 22 62 

 
 



158 
 

Table 36 Relationships between ideas and walking based on qualitative questionnaires (Continued) 
 

Idea Group N 
(Obser- 
vation)  

Weekly 
walk 

(minute) 
(mean)  

Walk per day (minute) (mean) 

Weekday 
transport 

Weekday 
leisure 

Weekend 
transport 

Weekend 
leisure 

Walking is a symbol of the simple 
life-style. 

D13 
  

disagree 22 468 27 36 17 59 

neutral 46 438 32 28 19 49 

agree 32 515 32 34 23 71 

Humans are born to walk. 
* (d/a) 

D14 
  

disagree 7 280 20 20 10 30 

neutral 24 418 31 24 19 54 

agree 69 506 32 36 21 63 

I feel close to the nature while 
walking. 

D15 
  

disagree 0 
 

    

neutral 13 373 38 17 17 32 

agree 87 484 30 34 20 62 

Walking does not match my 
personal image status. 

D16 
  

disagree 94 470 31 32 20 57 

neutral 6 461 28 28 16 75 

agree 0           

Walking is an environmental-
friendly way of transport. 

D17 
  

disagree 1 340 20 40 20 0 

neutral 11 527 42 32 21 57 

agree 88 463 30 32 20 59 

Walking is cost effective. 
*** (d/n) 

** (d/a) 
 

D18 
  

disagree 20 634 44 47 24 66 

neutral 34 407 29 23 18 56 

agree 46 444 27 32 19 57 

 The shoes and clothes I need to 
wear make it difficult to walk. 

D19 
  

disagree 77 495 33 34 20 58 

neutral 18 400 22 26 17 62 

agree 5 328 28 12 18 46 

Walking is convenient for short 
trips. 

**   

D20 
  

disagree 0 
 

    

neutral 5 156 14 2 6 32 

agree 95 486 32 33 20 60 

Walking exposes me to 
pollution.   
*** (d/n) 

** (d/a) 

D21 
  

disagree 26 619 44 42 27 66 

neutral 48 414 25 28 16 58 

agree 26 422 29 27 19 51 

 Walking allows me to observe 
my surroundings. 

D22 
  

disagree 1 530 50 40 0 40 

neutral 3 642 29 63 15 75 

agree 96 463 31 31 20 58 

 
To examine the significance of difference of total walking between disagree, neutral, and agree groups: 
*denotes a significant difference at the 90% confidence level by ANOVA; 
** denotes a significant difference at the 95% confidence level by ANOVA; 
*** denotes a significant difference at the 99% confidence level by ANOVA; 
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Table 37 A summary of ideas that make significant difference in total walking in a week 

Questions  Different weekly walking  Note 

The group who 
walk significantly 
less 

The group who 
walk significantly 
more 

D1 I like walking. *** Neutral  Agree N Disagree =1 

D2 I am willing to walk some distance every day. *** Neutral Agree N Disagree =1 

D7 Walking fatigues me. ** Agree Disagree  

D8 Walking wastes time. ** Agree/Neutral Disagree  

D9 When I walk, I can express myself (eg. Style, 
confidence, beauty). ** 

Neutral Agree  

D10 Walking is an important part of life. ** Disagree Agree  

D12 Walking keeps me in a good mental state. *** Neutral Agree N Disagree =0 

D14 Humans are born to walk. * Disagree Agree  

D18 Walking is cost effective. ** Agree/Neutral Disagree  

D20 Walking is convenient for short trips.  ** Neutral Agree N Disagree =0 

D21 Walking exposes me to air pollution.  ** Agree/Neutral Disagree  

*denotes a significant difference at the 90% confidence level by ANOVA; 
** denotes a significant difference at the 95% confidence level by ANOVA; 
*** denotes a significant difference at the 99% confidence level by ANOVA; 
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4.4.3.2 Regression analysis 

The relationship of walking with demographic and socioeconomic features and values 

The regression technique is used to explore the correlation of walking with other variables with 

two different strategies. First, regressions run with walking and demographic and socioeconomic 

variables to see whether interviewees with different demographic and socioeconomic 

characteristics walk differently. Second, regression models run with walking and values while 

controlling the demographic and socioeconomic features to see how values are correlated with 

walking behaviors among the interviewees. Note that these regressions do not include any 

instrument or strategy to control for endogeneity, thereby the obtained coefficients and confidence 

levels are undoubtedly biased. However, these problems are more severe with values variables and 

less problematic for the demographic and socioeconomic variables. For the values variables, the 

coefficients may be seen as a measure of the strength of the correlation between the two variables, 

and the confidence levels may be taken as a crude measure of the accuracy of those estimates. In 

this sense, it may still be interesting to see which values are more significantly correlated with 

walking than other values, and with which types of walking, positively or negatively. 

Admittedly, there are other limitations in the regression analysis. This data set is a non-random 

sample, and the sample size is limited. Non-random samples are more likely to have a sampling 

bias than random samples. Also, because of the small sample size, some variables may have 

specific characteristics by coincidence. Especially when the answers are highly homogeneous, the 

results may depend significantly on the few observations with different answers. Moreover, few 

built-environmental variables are included in regressions because of low correlation coefficients 

(see Appendix G). This does not mean the built environment is not influential in walking behavior, 

but the better measurement is needed for further study. The interviews indicate that walking 
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behavior can be significantly impacted by characteristics of the built environment, especially on a 

larger scale. To name a few, it matters for pedestrians that whether the city is automobile-centered 

and full of elevated highway, and whether the blocks and roads are too large and wide. In the 

neighborhood scale, some interviewees mentioned that whether there are shops along with the 

street influences walking for leisure and the route choice of walking for transport. These are not 

assessed in the questionnaires, unfortunately. What measured in the questionnaires is also useful, 

but perhaps an index of proximity to all kinds of facilities would have a stronger correlation with 

walking than the distance to a single kind of amenity. 

The least-squares multiple regressions run with data from the 100 questionnaires. The walking 

variables include Y1=Total walking minutes in a typical week; Y2= Walking minutes for transport 

in a typical weekday; Y3= Walking minutes for leisure in a typical weekday; Y4= Walking minutes 

for transport on a typical weekend day, and Y5= Walking minutes for leisure on a typical weekend 

day. Regressions are run separately for these five dependent variables. Those variables that have 

relatively stronger (coefficient ≥ 0.2) bivariate correlation with walking variables (refer to 

Appendix G) are selected for regressions. These involve a few demographic and socioeconomic 

variables and values variables as well. Meanwhile, some are excluded if they are relatively highly 

(coefficient ≥ 0.4) correlated with other selected variables (see Appendix H and I). 

Based on the two strategies stated at the beginning of this section, three regression models are 

executed for each walking variable (Y1-Y5). First, Model 1 runs with "age" only, because "age" 

has much higher correlation coefficients than other variables (see Appendix G) with walking. 

Second, Model 2 runs with "age", "living with child", "education", "income", and "female". 

Education and income are examined because they are frequently mentioned as impact factors of 

walking in literature. Gender is included because the interviews show that females are generally 
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more passionate about walking, and they often walk a lot. "Nonworking" is excluded due to a 

relatively high (≥ 0.4) correlation with age. Additional regression also shows that the effect of 

adding "nonworking" is negligible while using "age." Third, in Model 3, values variables are added 

in the regressions. A few values including "walking fatigues me", "walking wastes time", "when I 

walk I can express myself", "walking keeps me in a good mental state", "I feel close to nature 

while walking", and "walking is convenient for short trips" are selected for regression analysis 

based on Appendix G. Note that "walking is an important part of life" is excluded for being 

relatively highly (≥ 0.4) correlated with "walking keeps me in a good mental state" (see Appendix 

I). A few other values ("a person traveling on foot cannot afford a car", "walking fatigues me", 

"walking is good for physical health", "walking does not match my personal image status", and 

"walking allows me to observe my surroundings") are not examined because most (≥ 96%) 

observations have the same answers. 
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Table 38 Regression results (n=100) 
 

Total walking minute in a 
week (Y1) 

Walking minute in a typical weekday Walking minute on a typical weekend day 

for transport (Y2) for leisure (Y3) for transport (Y4) for leisure (Y5) 
Model1 Model2 Model3 Model1 Model2 Model3 Model1 Model2 Model3 Model1 Model2 Model3 Model1 Model2 Model3 

R Square 31% 34% 47% 17% 21% 34% 29% 32% 40% 6% 14% 20% 5% 10% 18% 
Observations 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

 
Coefficients Coefficients Coefficients Coefficients Coefficients 

Intercept -127.51 -114.00 -460.16 -6.57 3.80 -12.33 -28.50 -28.14 -62.47 1.28 4.25 -7.95 22.62 -0.40 -35.13 

Age 15.25 
*** 

14.88 
*** 

13.81 
*** 

0.96 
*** 

0.84 
*** 

0.81 
*** 

1.54 
*** 

1.54 
*** 

1.45 
*** 

0.47 
** 

0.50 
** 

0.45 
** 

0.92 
** 

0.98 
** 

0.80 
* 

Living with a child(ren) 
 

-7.19 22.48 
 

9.10 
* 

10.59 
** 

 
-5.86 -3.22 

 
-7.51 

* 
-6.31 

 
-4.19 -0.88 

Education level 1 
 

-7.68 -10.54 
 

-2.34 -2.16 
 

-0.02 -0.45 
 

0.13 0.01 
 

1.93 1.24 
Annual household income 2  

 
-0.22 0.32 

 
0.00 0.04 

 
-0.07 -0.03 

 
-0.10 -0.07 

 
0.16 0.20 

Female 3 
 

90.01 
* 

26.71 
 

-1.41 -4.93 
 

10.27 
* 

4.72 
 

6.36 3.78 
 

16.49 
* 

10.11 

D7 Walking fatigues me. 
  

-43.04 
  

5.26 
  

-2.28 
  

-5.46 
  

-23.50 
D8 Walking wastes time. 

  
-99.79 

  
-14.34 

** 

  
-2.83 

  
-5.17 

  
-1.79 

D9 When I walk I can 
express myself (e.g. style, 
confidence, beauty). 

  
127.27 

** 

  
7.54 

  
10.66 

* 

  
4.59 

  
13.54 

D12 Walking keeps me in a 
good mental state. 

  
196.90 

** 

  
14.72 

* 

  
11.21 

  
12.39 

* 

  
21.23 

D15 I feel close to the 
nature while walking. 

  
-38.67 

  
-16.28 

** 

  
4.90 

  
-4.15 

  
13.24 

D20 Walking is convenient 
for short distance transport.                                                              

  
219.61 

* 

  
15.84 

  
22.04 

* 

  
5.91 

  
9.19 

 
*denotes correlation significant at 90% confidence level 
** denotes correlation significant at 95% confidence level 
*** denotes correlation significant at 99% confidence level 

                                                 
1 Code: 1=primary or middle school; 2=high school or secondary school; 3=associate; 4=bachelor; 5=master; 6=doctor 
2 Unit: ￥10,000 RMB 
3 Code: 1=female; 0=male 
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The regression results are shown in Table 38. Model 1 and 2 show correlations between 

walking and demographic and socioeconomic features. First, age is significantly positively 

correlated with all the five walking variables at the 95% or higher confidence level both before 

and after controlling other demographic and socioeconomic variables. Also, age counts for a quite 

high percentage of variance of total walking minutes in a week (31%) and walking for leisure in a 

typical weekday (29%); however, age is not as effective in explaining the variance of walking for 

transport in a weekday (17%) or walking for transport (6%) and leisure (5%) on weekends, seen 

from all the "Model 1". These results confirm with findings from interviews. As previously 

discussed, health is the most common reason for walking. When people get older, they pay more 

attention to health and become more self-disciplined about walking for health. Younger people 

under 30 mainly focus on observing and experiencing the city regarding the values about walking, 

and their actual walking time is generally limited. People over 30 begin to pay attention to the 

benefits of walking on physical and mental health and thinking. Especially when they get 40, they 

become more aware of health issues and are more self-disciplined about walking for health. Also, 

older people above 50 often emphasize a lot on physical health when talking about walking. When 

people are 60 and above, they are most likely to retire and have much more time to walk.  

Furthermore, regressions tell that age matters more for walking for leisure than for transport 

on a weekday. Just as the folk proverb goes, “Walk hundreds of steps after meals and live to be 99 

years old,” the idea that walking after meals is good for health has been commonly accepted and 

taken for granted in China. Learned from interviews, in fact, walking after meals contributes a lot 

to the time of walking for leisure on a weekday. Moreover, age is less correlated with walking on 

weekends than on weekdays. Though older people keep walking on weekends, younger people 

have more social activities which often require much walking for both transport and leisure. For 
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example, they walk to subway stations and restaurants, walk for window-shopping, and walk with 

friends in a park. 

Second, living with a child(ren) is significantly positively correlated with walking for transport 

in a weekday, but negatively correlated with walking for transport on a weekend day, both at the 

90% confidence level. Parents often walk their children to school on a weekday. However, on 

weekends, they drive their children to all kinds of clubs and after school programs, which are often 

too far to walk. Third, females walk significantly more than males for leisure in both weekdays 

and on weekends at the 90% confidence level. This is consistent with the findings from interviews 

that many females are enthusiastic walkers. They enjoy walking for leisure with a partner, child, 

or friends to share ideas and feelings and to be close to the natural elements such as trees, flowers, 

and breeze. These are the most special moments in their daily life, as pointed out by several female 

interviewees. Fourth, education level and annual household income are not significant correlates 

of walking. Interviews also show that both active walkers and those who walk very little come 

from a wide range of educational and economic backgrounds. 

Results of Model 3 show that different values are correlated with walking in different ways. 

First, people who think walking is convenient for short-distance transport also walk significantly 

more for leisure on weekdays. These people may feel comfortable to walk in general, so they enjoy 

walking for leisure too. Meanwhile, those who walk a lot for leisure may feel that walking for 

transport is convenient because they are used to walking. Second, agreement with walking is good 

to mental state is significantly correlated with more walking for transport on both weekdays and 

weekends. Those who pay attention to mental state (high spirit and being energetic), which is so 

essential in life, may be willing to walk as much as possible. This probably requires much walking 

for daily transport purposes. Third, people who think they can express themselves in walking walk 
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significantly more for leisure on weekdays. They may feel more comfortable and relaxed to 

express their styles, beauty, and so on in walking for leisure than for transport. Fourth, however, 

people who feel close to nature while walking walk significantly less for transport on weekdays. 

These people may prefer not to walk for transport because the walking environment for transport 

is hardly satisfying for them to enjoy nature. Alternatively, the other way round, those who walk 

a lot for transport may not agree that they feel close to nature in walking because of the unpleasant 

landscape along the sidewalks.  

 

The relationship of walking with distance to work 
 

The relationship between walking and distance to work is examined in more detail among the 

eighty-six interviewees who are employed. This causes attention because the distance to work 

shows a relatively high coefficient with walking for leisure on weekends (see Appendix G). Also, 

the correlation between distance to work and walking for transport on a weekday is examined, 

considering commuting by walking contributes to walking for transport. A few interviewees did 

mention that they walked a long distance to work on weekdays. Three regression models are 

executed for walking for transport on a weekday and walking for leisure on the weekend, 

respectively. Model 1 runs with distance to work only, Model 2 runs with distance to work and 

age, and Model 3 runs with more demographic and socioeconomic variables, as shown in Table 

39.  
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Table 39 Regression results (n=86 interviewees who work) 
 

Walking for transport in a 
weekday 

Walking for leisure on a weekend 
day  

Model1 Model2 Model3 Model1 Model2 Model3 
R Square 0% 7% 12% 9% 10% 13% 
Observations 86 86 86 86 86 86  

Coefficients 
Intercept 29.30 2.05 14.01 39.02*** 26.81 9.47 
Distance to work 1 (km) 0.00 0.06 -0.03 1.28*** 1.31*** 1.30*** 
Age 

 
0.70** 0.58** 

 
0.32 0.42 

Living with a child(ren) 
  

9.42* 
  

-8.26 
Education level  

  
-2.44 

  
1.74 

Annual household income  
  

0.00 
  

0.12 
Female  

  
-1.14 

  
9.99 

 
*denotes correlation significant at 90% confidence level 
** denotes correlation significant at 95% confidence level 
*** denotes correlation significant at 99% confidence level 

 

Compared with Table 382, Table 39 shows the same regression results after adding the variable 

of distance to work regarding walking for transport in a weekday. Also, distance to work is not a 

significant correlate. Though the commute walk contributes to the walking for transport, it is not 

the farther the distance to work, the more the total walking for transport because commuting on 

foot is only feasible within a limited distance. There were 25 out of 100 interviewees who ever 

walked 1 to 7 days to work in the past seven days before interviews. No one walks more than 6 

km to work. Their average commute distance is about 2.6 kilometers. So, there is a complicated 

relationship but not a simple linear correlation between time in walking for transport and distance 

to work. Within a certain walkable distance, the probability of commuting by walking is probably 

greater than those out of this range. When the distance to work is feasible to walk, commuting by 

                                                 
1 The mathematical manipulation of distance to work uses the median value of a category. For example, for the 
category 0-2 km, use the value 1km. For 5-10km category, use 7.5km. 
2 Note that there are 100 observations in Table 38. It does not examine with the variable of distance to work to 
maximize the number of observations. 
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walking or not depends partly on values about walking. Interviews indicate that people with 

stronger positive values about walking can accept a longer distance for commute walking.   

However, for walking for leisure on the weekend day, distance to work is the only significant 

correlate of walking. Also, age is no longer a significant correlate. As aforementioned, age does 

not matter much for walking for leisure on a weekend day because young people have more social 

activities while older people walk more for health. While control working status, the impact of age 

on walking is further diminished. However, why people walk more for leisure on a weekend day 

when they live further to work? What is the real relationship between distance to work and walking 

for leisure on the weekend? First of all, the working interviewees are categorized into four groups 

based on the quartiles of minutes in walking for leisure on a weekend day, as shown in Table 40. 

The analysis of variance tells that only the 4th group (the 4th quartile) is significantly different 

from the other groups at the 99% confidence level in terms of their distances to work. In the 4th 

group with a low amount of walk, there are 14 (out of 21) interviewees who have zero minutes in 

walking for leisure on a weekend day. Also, their average distance to work is about 3.6 kilometers. 

In fact, for some interviewees, it was found from interviews that some reasons lead to both home-

work proximity and zero walk for leisure on weekends. For example, there are four people (hair-

stylist assistants and clothing sales) who do not live with family and work seven days a week from 

10 am to 10 pm. So, they choose to live close to work to reduce travel time and try to maximize 

the time to sleep and rest. At the same time, they have no free time to walk for leisure on weekends. 

For the other ten interviewees, they simultaneously have different reasons for living close to work 

and having zero walk for leisure on weekends. See Table 41. For example, three interviewees were 

provided housing close to work by employers. They do not walk for leisure on weekends because 

they (or spouse) do not like walking or just because of being lazy. Four interviewees live close to 



169 
 

work for personal historical reasons. They have no time for leisure on weekends because they all 

busy with children's weekend club activities. So, there is no causal relationship between distance 

to work and walking for leisure on a weekend day. 

Table 40 Quartiles by time spent in walking for leisure on a weekend day among the 86 interviewees who 
are employed 

 Group by time in walking for leisure on a weekend day Average distance to 
work (km) 
 

1st quartile: extremely high 
amount  

Range:75-210 (minute) 
Average: 118 (minute) 
Count:21 

16.45 

2nd quartile: high amount Range: 60 (minute) 
Average: 60 (minute) 
Count:24 

14.40 

3rd quartile: median amount Range: 30-50 (minute) 
Average: 37 (minute) 
Count: 20 

14.50 

4th quartile: low amount Range: 0-20 (minute) 
Average: 6 (minute) 
Count: 21  

6.05 

 
 
Table 41 Detail reasons of living close to work and no walking for leisure on weekends based on 
interviews 

Reasons of living close to work Reasons of zero walking for leisure on a 
weekend day 

Count 

Extremely long work schedule, 10am to 
10pm in 7 days a week; 
Not living with family 

Extremely long work schedule, 10am to 
10pm in 7 days a week 

4 

Housing provided by employer Being lazy 1 

Self or spouse does not like walking 2 

Personal historical reason Busy with child’s weekend club activities 4 

Does not like walking 1 

Sensitive to climate 1 

Busy intern work Busy working, unfamiliar neighborhood, 
and uninviting environment 

1 

 Total 14 
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4.5 Relationship between culture and individual values  

 “Developing shared meanings of how to perceive, categorize, and think about what goes on 

around us is necessary to avoid the catastrophic anxiety that would result from reacting to 

everything as if it were a new phenomenon.”  

- Schein, E. H. (2015, p.923) 

The previous discussion shows that values often lead to walking. The culture, defined as the 

shared values in the social group, influences individuals’ behavior by shaping their values, 

transmitting the fundamental way of perceiving and thinking about things around them. The next 

sections show that individual values partly derive from traditional values and are shaped by 

contemporary culture. Traditional values have been the core of culture, and the commonly 

accepted or taken for granted values in contemporary time have become the new part of culture. 

 

4.5.1 Traditional values—where the individual values derive  

In ancient Chinese culture, there are some walking-related ideas (refer to Chapter 2) that may 

have continued and been encouraging people to walk. For example, walking is good for health has 

been a commonly accepted idea. The interviewees frequently mentioned it. Sometimes it was just 

taken for granted as a tacit assumption. One reason may be the influence of Chinese medicine 

theories, which have been influential to the life of Chinese people in the long history. A few famous 

ancient Chinese medical scientists and health professionals regarded walking as a kind of light 

physical activity that contributes to health and longevity. Other traditional ideas related to walking 

may also have continued and been facilitating walking. The following sections discuss if the 

traditional values continue in contemporary time and which of them make a difference in walking. 
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4.5.1.1 The folk proverb encourages walking 

“Walk hundreds of steps after meals and live to be 99 years old（饭后百步走，活到九十九）.”  

— A Chinese folk proverb 

 

The Chinese folk proverb “walk hundreds of steps after meals and live to be 99 years old” is 

widely known in China and encourages people to walk. It is unclear that in what year this exact 

sentence was originated1, but this idea has long existed in Chinese history. Sun Simiao (孙思邈) 

(581-682 A. D.), one of the most famous Chinese medical scientists, said that “ambling after 

having meals will lead to a long life (食毕行步踟蹰则长生).” Documents show that this idea thrived 

in history. Zeng Guofan（曾国藩,1811-1872）, one of the most influential politicians and militarists 

in the late Qing Dynasty, introduced “walking after meals” as a way of health preservation. He 

wrote in a letter to his family members, “There is hardly anything that can be relied upon for a 

person's body and mind. However, the followings things are surely beneficial. First, soaking feet 

in hot water every night; Second, walking a thousand steps after each meal; Third, …” (Cheng & 

Tang, eds.1997, p.351). Moreover, Sun Simiao (Tang Dynasty) pointed out that keeping light 

physical activities were the key to health preservation and temper cultivation. Built on Sun’s theory, 

Pu Qianguan (蒲虔贯), an expert on health preservation in Song Dynasty, stated that health-

preserving was to keep blood circulate well. He wrote in his article “The Essentials of Health 

Preservation” that “Do not sit too long or walk till too tired. Walk frequently and a bit slowly. This 

is the method of so-called light physical activity (坐不欲至倦，行不欲至 劳，频行不已，然宜稍缓，即

                                                 
1 This sentence was seen in a poem called “The Song of Ten Longevity Elderlies (十叟长寿歌),” which was cited in a 

book “The secret of longevity (长生不老之秘诀)” by Gu in 1933, pointed out by Fan (1984). 
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是小 劳之术也)” (Ma, 2017) These ideas may help understand why Chinese people favor walking 

for health purpose. 

In this study, the oldest interviewees said they heard the folk proverb about walking after meals 

from their older generations, and some younger ones said they passed it on to their children too. 

Among the 101 interviewees who were asked about this saying in the interviews, 100 of them 

(99%) knew it, 87 of them (86%) agreed with it, and 65 of them (54%) felt encouraged by it 

strongly or weakly. In fact, among the 104 interviewees in Beijing, 67 of them (64%) keep a habit 

of walking after meals, either dinner or lunch, and practice at least a few days per week (see Figure 

52). Complementarily, regression analysis results (Table 42) show significant positive correlations 

between total walk time in a week and “feeling encouraged by the folk proverb” and “practice 

walking after meals” both at the 95% confidence level when controlling age.  

A phenomenon might discourage some people’s walking. Interviewees mentioned that there 

was confusing information nowadays that walking after meals may be harmful to health. Some 

contemporary individuals challenged the folk proverb, telling that it may be harmful to walk after 

meals. For example, some people stated that walking right after meals or walking fast after meals 

may be harmful for digestion. Despite their good intentions, these articles sometimes confuse 

people, especially when having a striking title questioning the old folk proverb. These titles could 

be misleading if readers do not pay attention to the details. Quite a few interviewees mentioned 

that they were confused by this kind of articles. Some may have taken this information as an excuse 

to stay still all their spare time after lunch and dinner, without trying to understand the details in 

the debate. The others still believed that walking after meals is good for health in many aspects, 

such as facilitating digest, which was approved by their own experience. 
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Figure 52 Number of interviewees who have the habit of walking after meal, agree with the folk proverb, 

and feel encouraged to walk more by the folk proverb  

 
Table 42 Correlation between walking and folk proverb variables 

Y=total walking minutes in a week   

R Square  38.15% 

  Coefficients P-value 

Intercept -81.1 0.421 

Practice as a habit (1=yes, 0=no) ** 128.3 0.016 

Agree with the folk proverb (1=agree,0=disagree) -58.2 0.465 

Feel encouraged by the folk proverb (1=Feel encouraged, 0=Not encourage) **  121.5 0.039 

Age*** 129.2 2.17E-07 

 
** denotes correlation significant at 95% confidence level 
*** denotes correlation significant at 99% confidence level 
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4.5.1.2 Do those who agree with traditional ideas about walking actually walk more? 

As introduced in Chapter 2, several traditional ideas may encourage people to walk. Have these 

traditional ideas continued? Do those having traditional ideas actually walk more? In the 

questionnaire, several questions are related to traditional ideas, as shown in Table 43. The 

interviewees’ answers show that these ideas have continued. Some ideas are commonly accepted 

while the others are agreed by fewer interviewees. Seen from Table 36, all except for one 

interviewee agreed with D11 “walking is good for physical health.” In fact, this is the most 

common reason and critical driver that lead to walking, as demonstrated in the interviews. Also, 

93% of interviewees agree with D3 “I enjoy walking with family members or friends,” 87% agree 

with D15 “I feel close to nature while walking,” and 80% agree with D10 “walking is an important 

part of life.” The majority (69%) agree with D14 “humans are born to walk,” while only 32% agree 

with D13 “walking is a symbol of the simple and unadorned life-style.” Referring to Table 36, for 

all the traditional ideas except for D3 about communication, the average total walking of the 

interviewees who agree to the traditional ideas are higher than that of the interviewees who 

disagree or have neutral opinion. For D10 “walking is an important part of life” and D14 “humans 

are born to walk,” the difference of total walking between agree and disagree groups is significant 

at the 90% or higher confidence level. The influence of D11 “walking is good for physical health” 

cannot be assessed because the answers are highly homogenous.  
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Table 43 Questions related to traditional ideas 

Question Traditional idea about walking Agree  
D3. I enjoy walking with family members or friends.  A communication method 93% 
D10. Walking is an important part of life.  A metaphor for life 80% 
D11. Walking is good for physical health.  Health preservation 98% 
D13. Walking is a symbol of the simple and unadorned life-
style.  

Self-cultivation 32% 

D14. Humans are born to walk.  To follow the nature rule 69% 
D15. I feel close to nature while walking.  To be integrated into the nature 87% 

 

A theory-based method is used to examine if those having traditional ideas walk more, and 

results shows that traditional group walks significantly more for leisure. If those who agree with 

at least five out of the six traditional ideas are defined as a traditional group, and the rest are defined 

as a non-traditional group, results show that 62 interviewees belong to the traditional group, and 

38 interviewees belong to the non-traditional group. Then, walking time and demographic features 

are compared between the traditional and non-traditional groups. Results in Table 44 tell that the 

traditional group walks significantly more for leisure on both weekdays and weekends, while no 

demographic factor is significantly different from the non-traditional group except for whether 

they were working.1  

Note that traditional ideas are not conflicting with contemporary ideas. The traditional ideas 

derived from the ancient culture, while the contemporary ideas arose in the contemporary time. 

The contemporary positive ideas include D6, D9, D12, D17, D20, and D22, and the contemporary 

negative ideas include D4, D5, D7, D8 in the questionnaire Part D. Some people may belong to 

the traditional and contemporary (positive) group at the same time. As known from Table 36, both 

traditional and contemporary ideas can influence walking. Additionally, while this study finds 

                                                 
1 Though the difference in the numbers of non-working people is significant, working status is not likely the cause 
of more walking here, since non-traditional group has more non-working people. Nonworking would have more 
walking, if it were the cause. 
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these proposed “traditional ideas” connected to Chinese traditional culture (referring to Chapter 

2.2.3), the interviewees may or may not consider in the same way. It was not discussed in the 

interviews whether they thought these questions were related to traditional culture or not.  

Table 44 comparing traditional with non-traditional for average walking time and demographic characteristics 

*denotes a significant difference at the 90% confidence level by ANOVA; 
** denotes a significant difference at the 95% confidence level by ANOVA; 
 
 
 

 
Walking (minute) Age Living with Education 

level 
Income 
(10,000 
RMB) 

Female Non-
working 

Total 
week 

Weekday 
Transport 
(per day) 

Weekday 
Leisure 
(per day) 

Weekend 
Transport 
(per day) 

Weekend 
Leisure 
(per day) 

Partner Child Parent 

Traditional 
(n=62) 

519 
** 

32 37 
** 

21 67 
** 

41 76% 52% 34% 4.0 43 55% 8% 

Non-
traditional 
(n=38) 

388 30 23 18 45 37 79% 47% 32% 4.2 40 42% 21% 
* 



177 
 

4.5.2 Contemporary culture: peer influences, education, and other incentives 

 “It was popular to buy a bicycle. When I bought a bicycle, people started driving. When I 

bought a car, people started walking!’” 

– A joke shared by an interviewee 

Previous discussion shows that some values of walking derived from the ancient culture, but 

still many people do not walk1 at contemporary time when faster transport methods are widely 

available. However, there is a trend that walking is becoming a popular transport mode again in 

Chinese cities, as the joke above shows. At the same time, walking for leisure has been paid 

increasing attention too. In the past 20 years in Beijing, more and more pedestrianized streets were 

renovated or constructed, which have become popular venues for recreational walking. In such a 

cultural environment that welcomes walking, how the shared values impact individual values and 

walking behavior? 

   

                                                 
1 In this study, walking refers to outdoor walking for transport or leisure for at least 5 minutes. 

Figure 53 Pedestrianized streets in Beijing  
(images from the internet) 

Wangfujin Street (top left), Houhai Bar Area (top middle), Yandaixiejie Street (top right),  
Qianmen Street (bottom left), Sanlitun Tai Koo Li (bottom right) 
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4.5.2.1 Peer influences 

Peer influences are always significant regarding how culture impacts individual values and 

behavior. On the one hand, Schein (2010) pointed out that culture is both static and dynamic. When 

new circumstances arise, values are changing, and they may gradually become shared meanings 

through a social learning process (2015). On the other hand, when there is a culture, it does not 

mean every single person agrees with it. Even if everyone takes it for granted, the values may not 

be strong enough to determine behavior or overcome difficulties. In this condition, the peers can 

be the models to prove and reinforce the values. Those who benefited greatly from their active 

walking can influence those who walk little.   

Some interviewees shared how their friends and colleagues influenced their values and walking 

behavior. For those who agree that walking is good but do not walk for some reason, strengthened 

values may become a powerful enough drive to initiate walking. For those who value walking and 

walk much, the reinforced values encourage them to keep walking or even walk more. For those 

who disagree that walking is beneficial and never walk, the strong atmosphere of supporting 

walking may involve them into walking activities, and their values may be changed in the future 

if the they have a positive experience from these walking activities. Three representative cases, 

one for each of these kinds, are summarized in Table 45. As the table shows, Ms. W did not walk 

frequently, though she agreed that walking is good. Influenced by a friend, she started walking for 

exercise while commuting. Now she has a habit of walking and walks to all destinations within 5 

km. Ms. S has a habit of walking for transport for decades. She was not influenced by others to 

start walking, but she thinks seeing other people walking reinforced her ideas, and she thinks she 

will walk more for leisure in near future. Ms. B does not like walking, and she thinks walking is 

too slow. She never does walk trips. However, a team culture that favors walking has involved her 
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to walk. In her department, her colleagues often walk together for leisure after lunch. They also 

have a lot of fun by chatting about social issues and making jokes while walking. She was quite 

reluctant to walk, but after participated a few times in this walking activity, she felt that walking 

after lunch was indeed helpful to her stomach. Then her values about walking seem to change. In 

the interview, she expressed that she might walk by herself in the future.   

Table 45 Examples of how values and walking are influenced by peers 

Case Original 
values and 
walking 
behavior 

Model to 
learn from 

Values 
change 

Behavior 
change 

Said by the interviewee 

1 
Ms. 
W 

Views walk 
as good, 
but did not 
walk 

A friend 
who runs 
10 km 
every day 

Values (about 
running and 
walking as 
sports) 
strengthened 

Initiated 
walking; 
Walk 4 km to 
work every 
weekday and 
walk to 
destinations 
within 5km 

“I think the biggest influence is the model effect of 
friends. I know that M (pseudonym name) runs 10 km 
every morning. So, I was considering how I can get 
close to this model. In a way that fits me best, I began 
to commute by walking. When I felt the real benefits of 
walking, it became a habit. Then I have influenced my 
colleagues too.”   

2 
Ms. 
S 

Views 
walking as 
good, and 
walks 
frequently 
to 
destinations 
as a habit  

People who 
improved 
the 
physical 
and 
spiritual 
condition 
by walking 

Values 
reaffirmed 

Keep 
walking; 
Consider 
walking more 
for leisure 

“Walking is my habit. I don’t drive or bike. … 
Walking is very convenient for me... Although my 
walking is not influenced by others, seeing people’s 
change confirmed my mind. Walking is a great way to 
improve physical fitness. When I saw other people 
became fitter, stronger, and more energetic because of 
walking, I feel walking is a good thing, so I affirm 
myself. … I think I will walk more in the future when I 
have more free time. I may go to parks for walking, for 
exercise purpose.” 

3 
Ms. 
B  

Has 
negative 
view about 
walking; 
Never 
walks 

A group of 
colleagues 
who walk 
together 
after lunch 
every day 

Values are 
likely to 
change, 
though 
slowly  

Joined the 
walking 
group;  

“My colleague Mr. X has a good habit. He walks in 
the sports ground for eight laps after lunch for health 
purpose. I observed that he often had some friends to 
walk along. …I don’t have such a habit. … I used to 
sit still after meals. …I thought it was probably fine to 
walk a bit… Once for a while, my stomach did not 
work well, I did feel that it was uncomfortable to sit 
after eating. Walking a bit seemed helpful to my 
stomach. … Yes, now I walk a bit after lunch with my 
colleagues. For about two laps along the 
racetrack …We walk in a group of several, 
encouraging each other … When we enter the sports 
ground, everyone starts talking … I just feel that I 
often laugh and talk louder than usual … It is actually 
a kind of communication … Sometimes we discuss 
some social issues … When you meet people on the 
way back, you probably will say ‘are you going to 
walk today’, or ‘why walk so late today, busy?’” 
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4.5.2.2 To be eco-friendly 

The shared values that walking is eco-friendly may play a subtle role in encouraging walking. 

Walking is commonly seen as an eco-friendly method for transport. In the interview, all 

interviewees expressed or agreed that walking is an eco-friendly transport. Although most 

interviewees do not think this is the reason for them to choose walking, they have positive feelings 

when walking because of being eco-friendly and because they believe other people also see 

walking as an eco-friendly behavior. The positive values and self-image enhance walking. Ms. X 

said: “I am telling friends that I am traveling by green transport. …I have a car, but I don’t drive 

whenever possible. … For longer travel, I use a combination of public transport and cycling and 

walking. For shorter travel, I walk whenever time allows. … In fact, I don’t know how much I can 

contribute to the environment, but at least I think green transport is good.” Ms. R said, “Yes, I 

consider it (being eco-friendly). I don’t know how much it counts for, because… it may be 

imperceptible. I may not speak it aloud, but it will influence my choice.” Mr. Q said, “I think I 

can't deny that the promotion of green and healthy transport has a certain impact on my choice.” 

The reason why walking is eco-friendly transport has been so widely accepted and taken for 

granted in the society should be attributed to government efforts in education. Government 

advertisements about green transport (walking, cycling, bus, and rail transit) are frequently seen 

in mass media and public spaces. In recent decades, there has been an increasing emphasis on 

green development in China. Since 2015, being “green” (eco-friendly) has been used as one of P. 

R. China’s five development principles – “innovation, collaborative, green, open, and sharing”1, 

which was again emphasized by Chairman Xi in the 19th National Congress of the Communist 

                                                 
1 Source: news.163.com (163 news) (网易新闻). Retrieved from 

http://news.163.com/15/1030/02/B752A6K600014Q4P.html 

http://news.163.com/15/1030/02/B752A6K600014Q4P.html
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Party of China in 20171. An interviewee, a senior government official, expressed that being eco-

friendly is one of the ideals in China, and walking is a part of it: “Chairman Xi mentioned in the 

19th National Congress the ‘innovation, collaborative, green, open, and sharing’ development 

principles. …The environment needs to be more ecological. Thus, quality of life can be 

improved. …Lifestyle should be low carbon. Education starts from childhood. Walk, and ride a 

bicycle, don't drive if possible. … Parents should do well as a model for their children. Walk, ride 

a bicycle, and take public transportation if possible. Even if you are rich, buy what you need, not 

for comparing.”  

4.5.2.3 More walking venues  

Due to the shared values in the society that walking is good, the government and developers 

have been constructing walking venues, which both confirm individuals’ positive values of 

walking and provide facilities for them to walk. The government has been building footpaths and 

pedestrianized commercial streets, especially for walking for leisure. Improving sidewalks for 

transport and pedestrian spaces for leisure was emphasized in “The Beijing General Urban 

Planning 2016-2035” (Beijing Municipal Planning and Land Resources Management Committee, 

2017). Some interviewees mentioned that they went for a walk after lunch in the footpaths near 

their workplaces. Pedestrianized streets are also attracting people to stroll, go shopping or window-

shopping.  

                                                 
1 Source: www. cpcnews.cn (Communist Party of China News Network) (中国共产党新闻网). 

http://cpc.people.com.cn/n1/2017/1028/c64094-29613660.html 
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Figure 54 Examples of footpath in Beijing 
 

At the same time, the developers are responding to the shared values about walking and 

providing walking venues in communities to meet people’s needs, which also convinces the 

individuals that walking is valuable and provides convenient venues to walk. An interviewee, a 

developer, said: “to take a walk, the community open space is the primary venue. The better the 

landscape quality in the community, the higher the housing price. If the community plans a walk 

path, it will be particularly popular, or there are parks or urban green spaces near the community. 

For example, XYZ (pseudonym community name) has good walking facilities.” Another 

interviewee is a manager in a real estate company. He said: “…pedestrians and cars need to be 

separated. ... The other thing is the landscape. It is now also about the scale and perspective of 

pedestrians. It is for people to walk comfortably in the community and to be close to nature. … 

Both landscape and traffic management are to consider the walking system and pedestrian 

environment.” 

 

 

Footpath along a river Footpath in the Olympic Forrest Park (photo by Li Jianyin) 
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Figure 55 An example of footpath in a community, Beijing 

 

4.5.2.4 Company operations  

With the popularity of walking, companies launched programs related to walking, which again 

shows individuals that waking is good to health, fashionable, and can be beneficial to society as 

well. Sports and social applications on smartphones play a role in both building positive images 

of walking and providing methods facilitating walking. These applications coach people to walk 

(for exercise, relaxation, or transport) more effectively with better body gestures, show fashionable 

people walking, and share people’s experience of walking. They make walking activities trackable, 

visible, and sharable. These applications, such as KEEP and WeChat Steps, have become an 

essential part of life for some interviews. In the interviews, some people associate walking with 

sports applications when asked what came to mind when we talked about walking. Some others 

said that these applications increased their walking. These programs were born in the culture, and 

are boosting the culture.    
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Figure 56 Walking lessons in a sport application  

 

Similarly, born in such a walking culture, other companies began commercial activities related 

to walking, sometimes combining philanthropic activities. These activities not only tell people 

walking is good for health and very popular, they also stimulate walking with financial rewards 

and social goodness. Interviewees said that there were quite a few activities of this kind. For 

example, a health insurance company promises that their clients can get a free upgrade of their 

health insurance if they keep meeting a daily walking goal in a year, told by an interviewee who 

sells health insurance for this company. A social media company has launched a program that 

people can earn cash every day if they walk more than a particular goal, just with a meager entry 

fee. Another example, collaborating with charity organizations, a real estate company runs a 

program in which people can “donate” steps they walked, and the company will translate these 

steps into a certain amount of money to help the needy students get better education.  
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Figure 57 Examples of commercial activities that reward walking. Images shared by an interviewee 

 
 

Program shows the rate of return is 284%  Program shows the estimated cash reward for walking is ￥19.21 

RMB yuan today (the investment is￥ 5 RMB as entry fee) 

 

Program says, “walking is doing the public good.”  Program says, “you donated 14342 steps. Country 
Garden will donate for you to help the poor students”.  
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4.6 Discussion 

Chapter 4 explores the characteristics of walking culture in Chinese cities and how the culture 

influences walking behavior, using Beijing as the example. Walking culture is defined as the 

shared values about walking in a society. Based on a mixed-method research strategy, this study 

uses qualitative data collection methods and involves both qualitative and quantitative data 

analysis methods. The data were collected by interviews and questionnaires of 104 interviewees 

in Beijing who were recruited with quota, convenient, and snowball sampling approaches. The 

obtained sample covers diverse ages, occupations, family income levels, neighborhood locations, 

has a balanced gender ratio, but has a higher portion of professionals and people from higher-

income family. Mixed data analysis methods allow complement and triangulation between results. 

They together provide both a big picture and nuanced views of how people think about walking 

and how culture influences their ideas and walking.  

 

4.6.1 Findings 

  
Values  

 
In this sample, most interviewees like walking, and they view walking as positive. It is such a 

common sense that walking is good for physical health that people can take this quality for granted. 

Most interviewees agree that walking is good for mental health, a convenient transport method for 

short trips, a good method of communication, a way to observe and experience the city, is eco-

friendly, and a way to be close to the nature. All reject that “walking does not match my personal 

image status” except for a few with a neutral attitude. However, interviewees support the positive 

values of walking to different degrees. Some have multiple positive values and expressed 

passionately, and some have fewer positive values but feel very sure about them. Others speak of 
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positive values of walking indifferently: they agree with the values but do not actually appreciate 

it. Those who have multiple strong positive values about walking usually spend much time walking. 

Meanwhile, negative values include inefficiency, inconvenience, and useless for health. Positive 

values still outweigh negative ones for most of the interviewees who hold these negative values. 

For a few interviewees, walking, because of slow speed, is mainly viewed as negative for their 

current life stage, although they said they would like to walk more in the future.  

 

Walking behavior 
 
Majority of interviewees have decent amount of walking if aggregating both walking for 

transport and leisure, although many of them do not walk much for one of the purposes. When 

examining walking for transport in a typical weekday, 69% interviewees (n=100) walk no more 

than 30 minutes. Some interviewees observed similar results. One pointed out that transportation 

should be the basic function of walking, but people did not walk much for transport nowadays. 

One interviewee complained that walking could not meet the transport demand in Beijing. Her 

daughter’s school is a 20-minute drive from home. It is quite close compared with other trips, but 

still too far to walk. Another one said she had to take a taxi to any destination, otherwise you were 

still in the same block after walking for five minutes. When examining walking for leisure in a 

typical weekday, 63% walk no more than 30 minutes. Some of those who have little walk for 

transport do walk for leisure. So, if aggregating both purposes, 70% interviewees walk for more 

than 30 minutes in a typical day. Daily walking for leisure is largely due to the custom of walking 

after meals, either after lunch at places near work or after dinner in or around the community. 

Additionally, interviewees often walk for recreational purposes on weekends. For example, single 
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people stroll on the street or go window-shopping with friends. Families with minor children walk 

in a park.  

However, at the individual level, interviewees walk very differently. Some walk a great deal, 

and some walk much less. Interviewees who dislike walking or have strong negative values about 

walking hardly walk for any purpose. Those who have strong positive values about walking are 

likely to walk much for both. Similarly, if they have weak positive values, they do not walk much. 

Some (about half) walk much more for one purpose than the other. This can be explained by 

people’s values too. For example, some people have multiple positive values about walking such 

as physical and mental health, thinking, observation and experience, and communication, so they 

walk a lot for both transport and leisure because they feel rewarded in both kinds of walking. For 

people who emphasize the efficiency of walking, they choose to walk for transport because it saves 

time by traveling and exercising at the same time. For people who walk to be close to nature, they 

probably prefer to walk for leisure at selected venues, which is implied by regression analysis.  

 

Relationship between values and walking 
 
Values lead to walking behavior when conditions allow. Positive values about walking are the 

inner force that keep people walking. Cases from interviewees show that when people have 

multiple strong positive values about walking, they are likely to have a high amount of walking 

for both transport and leisure. When they have very strong single positive values such as physical 

health, which is important enough, it is highly possible for them to walk a lot too. On the contrary, 

when people have negative values about walking, their walking time is often limited. 1 It may 

                                                 
1 Note that this study does not include occupation walking such as street cleaning workers walking in work, for 
which walking is not optional. However, this study does include occupations that may require much walk to 
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worth emphasizing that having positive values does not necessarily lead to walking. Every 

interviewee mentioned or agreed that walking is good, but to different degrees. A weak support of 

walking may not bring actual walking. The nuanced attitudes can be better identified through the 

interviews by listening to their expressions in details. The stronger the values people have about 

walking; the more likely they walk. Moreover, values are changeable. For those who do not walk, 

walking can be initiated when positive values about walking become strong enough. Additionally, 

values encourage walking in different ways. For example, time efficiency encourages walking for 

transport, while being close to the nature encourages walking for leisure.  

Quantitative analysis converges that people with different values walk differently. First, the 

analysis of variance shows that interviewees with different values about walking have significantly 

different amount of total walk in a week. Those interviewees walk more if they like walking or are 

willing to walk some distance every day; if they agree with “when I walk, I can express myself” 

“walking is an important part of life”, “walking keeps me in a good mental state”, “humans are 

born to walk”, and “walking is convenient for short trips”, and if they disagree with “walking 

fatigues me” “walking wastes time”, “walking is cost effective”, and “walking exposes me to air 

pollution.” Second, regression analysis shows that different values are correlated with walking in 

different ways. “walking is convenient for short-distance transport walk” is significantly correlated 

with walking for leisure on weekdays. Also, “walking is good to mental state” is significantly 

correlated with walking for transport on both weekdays and weekends. Moreover, people who 

think they can express themselves in walking do walk significantly more for leisure on weekdays. 

However, people who feel close to nature while walking walk significantly less for transport on 

weekdays.  

                                                 
support a better performance, such as real estate brokers and street inspection officers. Moreover, sometimes one 
walk for transport because it is the only transport option, but this situation is rare in the studied area. 
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Meanwhile, walking is influenced by complex factors, including policy, education, and 

technology at the societal level; air pollution and climate from the physical environment aspect; 

multiple elements at different scales in the built environment; age, life pressure, time concern, life 

stage, personality, peer influence and so on at the individual level. On the one hand, it is useful to 

foster walking by strengthening values about walking through education and advertisement 

because when people have stronger positive values about walking, they are more likely to 

overcome limitations for walking. For example, improve time management, pay attention to long-

term efficiency with a healthier body, find a better route for walking may facilitate walking. On 

the other hand, it is the responsibility for city management, planning, and design professionals to 

make efforts for a built environment that provides efficiency and convenience of walking. 

Additionally, regression analysis of questionnaire data shows that age is consistently positively 

correlated with walking across different types of walking variables (walking for both transport and 

leisure purposes on both weekdays and weekends), while age matters more for walking for leisure 

than for transport in a weekday. Interviewees living with a child or children walk significantly 

more for transport on a weekend day. Also, female gender is correlated with more walking for 

leisure. 

Lastly, there is a reciprocal function between values and walking. Values drive walking; 

meanwhile, practice of walking in turn strengths the values, and may bring more values. With 

stronger and more values, people may walk even more and keep it as a habit. For example, being 

seriously sick made one interviewee, Mr. E, realize the importance of walking. So, he decided to 

walk more after getting out of hospital. In practice, walking not only benefited his physical 

condition, he found that it also improved mood, and it was a great pleasure for him to observe 
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things happening in the neighborhood when walking. He has kept walking for both transport and 

leisure as an important part of daily life for years.  

 

Walking culture  
 

Walking culture is defined as the shared values about walking in a social group. Based on the 

study area and sample, this study finds a few characteristics of walking culture among the urban 

residents in Beijing, with an emphasis on professionals and people with higher household income.   

 It is a culture in this social group that walking is viewed as positive.  

People can take it for granted and believe others would agree. Even those who hold a few 

positive values about walking agree that walking is something good to do in general.  

 People walk mainly for physical health.  

The most prevailing value asserts that walking is good for physical health. Almost everyone 

mentions health benefit or its function as a physical activity when talking about walking. At the 

same time, there are several other common values, which make walking more attractive and 

rewarding: walking is good for observing and experiencing the city; walking is convenient for 

short trips; it is a good communication method to walk with family members or friends; and 

walking is good for mental health. 

 Walking is commonly seen as an eco-friendly transport; 

This is a new content of the culture formed in the recent decades, mainly attributed to persistent 

efforts of publicity by the government. 

 Walking is not associated with lower social status or income level in this culture.  

Interviewees commonly understood that pedestrians consist of people from all kinds of social 

status and income levels. 



192 
 

 Meanwhile, people debate about time efficiency of walking for transport.  

For some people, walking for transport is efficient, so it is important. Walking for transport 

not only saves time by combining both travel time and exercise, but also guarantees a decent 

amount of daily exercise. Also, time control by walking avoids enormous anxiety caused by traffic 

jam in daily life. However, for other people, walking as a slower travel method means a waste of 

time and reduction of work productivity, which is one of the most significant obstacles to those 

who do not walk for transport. 

 Walk to save money is not the dominant purpose.  

In the sample, the majority people do not walk for economic reasons. In fact, those who 

disagree with “walking is cost effective” walk more. These people often have strong values about 

walking, such as physical and mental health, thinking, family harmony, when they disagree with 

cost-effectiveness. For professionals, walking is “expensive” due to being time-consuming, but 

these people prefer to spend time walking as an exchange for other valuable rewards. For lower-

income people, they do consider cost when choosing walking as a transport mode, but they still 

emphasize other reasons such as health benefits, feeling comfortable, no need to wait for a bus, 

and having a habit of walking. Admittedly, saving money could be a nice by-product of walking 

for transport. There could be another reason why people do not walk to save money. As pointed 

out by an interviewee, walking makes too little difference in saving money because it can meet 

only a very small portion of daily travel demand. Many daily trips  are too far to walk in Beijing, 

as mentioned by a few interviewees who are employed.  
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 Walking is something simple, and few people consciously relate walking with traditional 

culture. 

Generally, people do not relate walking with any traditional idea. Most people think walking 

is just something simple to do every day, though a couple of interviewees mentioned traditional 

ideas such as walking is a way of self-cultivation.   

 

How culture influences walking 
 

The walking culture, that is the shared values about walking in the social group, influences 

walking by shaping individuals’ values. The contemporary walking culture, in which the 

traditional culture is the core, transmits ready-made values to people and influences people’s 

values by providing peer models and inculcating collective values through education and other 

incentives.  

First, the individuals inherited the values that walking is good for physical health from the 

traditional culture. This study shows that the folk proverb that “walk hundreds of steps after meals 

and live to be 99 years old” encourages people to walk, and in fact, the custom of walking after 

meals has continued. This idea basically came from Chinese medicine theory. It is an old wisdom, 

and can be easily confirmed by own practice. In fact, walking as a type of light physical activity 

fits all age groups in different physical conditions. Several interviewees mentioned they like 

walking because it is a light physical exercise. It is good especially for aged people, when intense 

sports are challenging and dangerous for them. Generally, with few exceptions, the elderly 

interviewees expressed having no other way to exercise except walking.  It is worrying that some 

modern sayings that call on people not to walk right after meals confuse some contemporary people. 

Clarification of it may be useful for encouraging walking for leisure. Moreover, some other 
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traditional ideas also continue nowadays, and people with the traditional ideas walk significantly 

more than those without, especially for leisure purpose. And the most thriving ones are that 

walking is a good communication method, walking is an important part of life, walking integrates 

people into the nature, and humans are born to walk.  

Second, the contemporary culture influences individuals by providing values, positive self-

image, and peer models (典型 [diǎn xíng]). And those cultural phenomena such as construction of 

walking venues, smart phone applications and commercial programs about walking give people 

all sorts of incentives. First, people’s values are delivered and strengthened through peer models. 

The influence of peers is pervasive and inevitable. Those who do not walk may be influenced 

imperceptibly and initiate walking at some point in such a culture that walking is commonly 

perceived as a good thing, as discussed previously. Second, the government and developers’ 

construction of walking venues confirmed that walking is good and valuable. And the enhanced 

convenience for walking provide more chances for people to walk. Moreover, sports applications 

and commercial and charity programs about walking give people more motives to walk. To 

summarize, the culture clearly encourages walking, and the fact that walking is becoming more 

and more popular in turn strengthens the walking culture.   
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4.6.2 Policy implications 

Based on the findings, this study provides a few strategies that may encourage walking in 

urban Beijing. 

a. To strengthen a culture that encourage walking by education and advertisement. 

Culture transmits values to individuals, and individual values lead to behavior. Though 

walking is influenced by a complex of factors, values are one of the essentials that lead to walking. 

First, helping people understand why walking is good for physical health in the Chinese medical 

theories will encourage walking, especially for leisure. People generally do not know the theories 

supporting the folk proverb about walking after meals, although the folk proverb is very widely 

known. Thus, it is easy to be confused if conflicting sayings arise. At the same time, do not exclude 

other types of physical activities. In fact, the popularity of other kinds of sports such as running in 

Beijing is also encouraging walking, because they all call on people to pay more attention to 

physical health and have a more active lifestyle. As an interviewee stated, she walked more 

frequently and for longer distance after started running training, because walking became less 

physically challenging in her mind. The methods of education can be through articles, arts, TV 

programs, public posters, exhibition and so on.  

Second, emphasizing multiple positive values of walking and showing stories of peer models 

will encourage walking for both transport and leisure. Though culturally people all agree that 

walking is good, many positive values about walking are not widely recognized. Strong positive 

values initiate walking even in those who originally did not walk at all for either transport or leisure; 

more walking experience strengthens these positive values, probably ocncretizes multiple new 

positive values, and these values all together make walking more attractive and maintain walking 

as a habit. The model effect of seeing how peers benefit from walking may strengthen people’s 
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positive values, or make them aware of some new values, and in accordance increase their choices 

to walk. Additionally, it is good to support new technologies and commercial and charity programs 

that facilitate walking. 

b. To deliver the idea of healthy lifestyle for a long-term productivity, especially among younger 

people  

Life pressures are an underlying reason limiting people’s walking. So, a call on people to have 

a healthier lifestyle and long-term productivity may increase walking. Under high pressure of life, 

people often do not consider how to live a healthier life, and instead must focus on solving 

problems for now and making more money for the future. This happens to people of both low and 

high income, especially younger people who pay less attention to health. Ms. M, an interviewee 

who walks little, shared her opinion that people came to Beijing for a higher-income job, not for 

leisure. She said people were not in the mood to arrange time to walk even when there were better 

walking facilities, if their lifestyle was not changed. What she said is meaningful in how lifestyle 

influences walking. 

c. To improve the efficiency of walking in the urban planning and transportation system  

Time efficiency is the top issue that interviewees disagree with each other. Those who 

elaborated how walking is saving time for them obviously do walk a lot. Those who were sure 

about the inefficiency of walking did low amount of walk. It is understood that time efficiency is 

among the top concerns of urban workers in Beijing. Improving the time efficiency of walking 

will attract more people to walk, and it may be made possible with urban planning and 

transportation strategies. The interviews show that the urban environment influences walking in 

various scales. First, at the city scale, a more pedestrian-oriented development will encourage 

walking. It will be more efficient to walk around in the city if there are fewer overpasses, narrower 
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crossings, and better connections to rail transit. And it can take less time to walk to daily 

destinations if the public facilities such as schools, health services, and parks are distributed more 

densely, and their quality is more homogenized. Second, at the neighborhood scale, smaller scale 

blocks and mixed land use will make walking more efficient and productive. Third, at the street 

scale, a clean sidewalk with no obstacles such as car parking makes walking smoother. 

Additionally, if the distance to work is within a walkable range, people will be more likely to walk 

for commuting. House-job balance has been a debate in the urban studies, because it works against 

the benefit of agglomerate economy and the scale of balance is hard to define. Based on interviews, 

this study provides a threshold distance of 6km for commuting as a reference for the scale of house-

job balance.  

d. To mitigate other limitations such as air quality, outdoor physical comfort, and aesthetics  

Though most people like walking, they usually reduce walking when the air quality is low, and 

some people walk less when the climate is too hot or cold. So, improving air quality and having 

smaller scale streets with tree covers can encourage walking in Beijing. Urban design that avoids 

wind tunnel effects will improve walking experience in winter. Well-designed urban landscapes 

make walking more enjoyable, which may attract people to walk more.  
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4.6.3 Limitations 

This chapter has some limitations that can be improved in further studies. First, by focusing on 

Beijing only, it does not content with walking cultures in different cities, and it does not examine 

the hometown influence on the interviewees either, though this information is collected in the 

interviews for further research. In fact, life habit from one’s hometown may have a big influence 

in later life, as interviewees’ experiences show. There could be many differences between cities 

such as economic levels, climate types, urban form, and regional culture. Economic factors 

influence the availability of transport modes and may also influence how people perceive these 

modes. Climate types influence outdoor activities and customs. In the mild climate in the 

southwest of China, for example, it can be comfortable to walk throughout the year, but in some 

of the coldest days of Northern China, it may be impossible to stay outdoor for a long time. Urban 

form also matters. Some interviews mentioned they walked more often in their hometown when 

there were smaller blocks and narrower streets, and everything was close to each other. In some 

regions of China, the culture of walking for leisure is more notable. For example, compared with 

Beijing, the custom of walking after meals is much more prevailing in the cities of Sichuan 

province, where people have a leisurely lifestyle and the climate is mild.  

Second, interview questions and the questionnaire may be improved. The question design often 

is the most critical part in surveys for cultural studies. In fact, some questions achieve more 

meaningful answers than the others in the interviews. Basically, the “main questions” (Table 23) 

work better than the “optional questions” (Table 24). The “main questions” are fully open, and 

people often offer ideas freely without any provided options; however, for the “optional questions”, 

people can simply agree or disagree, or offer new ideas too. The two parts work in a different way, 

so, it is difficult to compare the results from both. Admittedly, the “optional questions” did provide 
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interviewees more opportunities to offer their own ideas, which in fact contributed to the study. 

Furthermore, a measurement to better identify the degree of interviewees’ support to values may 

be needed for further research.  

Third, the sample might lead to an elite and higher-income bias. Due to the convenience and 

snowball sampling approaches, professionals and chief managers account for more than half of the 

interviewees, and the average household income in the sample is obviously higher than that of 

urban Beijing according to the statistical yearbook of Beijing as discussed previously. So, it is not 

representative of the whole population, but rather has an emphasis on the professionals and high-

income people. Meanwhile, the sample of chapter 3 has a higher portion of lower-income 

individuals than census data, it may be a complement to Chapter 4 in terms of sample 

characteristics.  

Additionally, does the convenient sample approach result in some degree of similarity between 

the interviewees? Forty-four of the 104 interviewees are recruited by the researcher, and sixty were 

recruited by the other interviewees. In the recruitment process, the research used an age-occupation 

quota table as the guide to look for interviewees, which covers people of both close and loose 

connection and even strangers. It controlled the similarity issue to a reasonable degree. Moreover, 

those who do not walk might have less interest in participating in the survey. This study reduced 

this bias by explaining in recruitment that it would be very helpful no matter whether they walk or 

do not walk.  
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4.7 Conclusion 

This study examines the values and culture about walking and how they influence the walking 

behavior of the urban residents in Beijing. Built on the narrower definitions of culture in the 

literature, culture in this dissertation refers to the shared values in a social group. This study uses 

the mixed research strategy, combining dominant qualitative and less dominant quantitative 

methods. The data come from 104 semi-structured in-depth interviews and 100 questionnaires 

recruited by the author in the core city and urban fringe areas of Beijing with a quota, convenience, 

and snowball sampling approach. This sample has a higher portion of professional workers and 

people from higher-income families. Data analysis involves content analysis, descriptions, 

descriptive statistics, the analysis of variance, and multiple regression. This research design allows 

complement and triangulation between results from different methods and data sources (interviews 

and questionnaires).  

This study offers findings about values about walking and the relationship between values and 

walking. 1) There are many positive values and a few negative values about walking in this group. 

People with stronger positive values about walking are more likely to walk when conditions allow. 

Also, they are more tolerant to bad conditions that may limit walking. Meanwhile, walking practice 

strengthens positive values about walking. 2) People with different values have significantly 

different amount of walk. 3) Walking can be influenced by many other factors, which come from 

multiple aspects including physical environment, societal environment, built environment, and 

individual conditions. 4) Older people walk more both for transport and leisure on weekdays and 

weekends, but the confidence levels of correlations are higher on weekdays than on weekends.    

This study further finds a few characteristics of the walking culture in this group. 1) There is a 

culture that people view walking as positive. 2) More specifically, the walking culture includes 
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that walking is good for physical health; it is good for observing and experiencing in the city; it is 

convenient for short trips; it is a good method of communication, it is good for mental health, and 

it is an eco-friendly form of transportation. People mainly walk for physical health, and the 

multiple rewards make walking attractive and thus encourage walking. 3) Culture influences 

walking by shaping individuals’ values. Traditional culture, which is the core of the culture, 

transmits historical values to individuals, such as the idea of “walking after meals” and the concept 

of “light physical activities”. The contemporary culture influences individuals’ values through peer 

models and other cultural phenomena as well, for example, the increasing number of walking 

venues and walking-related programs demonstrate that walking is good and popular. 

In conclusion, walking is positive in this social group. This walking culture encourages people 

to walk when conditions allow.  
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5. What are the walking behavior patterns in spatial and temporal dimensions in Beijing? —  

A pilot study with GPS and Fitbit tracking methodology 

 

This chapter explores walking behavior patterns, compares objectively measured results with 

self-reported ones, and reflects on relationships between culture, values, and walking behavior, as 

well. It uses a combination of portable GPS receivers and Fitbit1 wristbands as the data collection 

methods that can record spatial-temporal data of actual trips and at the same time identify walking 

in a convenient manner. This specific data collection method has not been seen in the publications 

that the author was able to identify. Moreover, research work combining GPS-based research with 

in-depth interviews about values and culture is rare. Admittedly, this is a pilot study based on only 

30 volunteers among the 104 interviewees for the culture study in Beijing discussed in Chapter 4, 

meaning this chapter tests the effectiveness of the methods for further walking studies rather than 

arriving at more generalizable conclusions. 

 

5.1 Literature review of GPS-based walking studies 

The patterns of individuals’ movements within cities are of great significance for land use and 

transportation planning, social network analyses, emergency management, infectious disease 

control (Vazquez-Prokopec et al, 2013, p.1) and tourist management (Shoval, 2009). However, 

traditional data collection methods such as the “time-space diaries” depend largely on the memory 

and honesty of the research subjects, which undoubtedly affects the reliability of data sources and 

research results (Isaacson & Shoval, 2006, p.172). In the past decade, emerging location-tracking 

technologies and new data sources have enabled researchers to explore new research methods for 

                                                 
1 A brand of motion recognizing wearable devices widely used in both the US and China. 
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esmining human spatial-temporal patterns. One substantial category of location-tracking data 

sources arises with the surging big data1 technology. It includes data from cellphone activities, 

taxi-like (for example，Uber) vehicle trajectories, smart cards for public transit (Liu et al, 2015, 

p.54), social networks and so on. These data are essential in exploring urban dynamics in the macro 

scale due to their great volume and diversity. Another category of data source derives from the 

technologies sensing locations such as Global Positioning System (GPS), Radio Frequency 

Identification (RFID), Bluetooth, WiFi (Van Der Spek et al, 2009, p.3034) and cellular phone 

tracking technologies as well. These tracking technologies enable new ways to explore urban 

issues with spatial-temporal data on various scales. 

However, location-tracking data sources for pedestrian behavioral study are very limited. 

There are a few reasons. First, many of these data sources are associated with transport modes 

other than walking. Second, for those data sources that cover pedestrians, the data resolution is 

often not fine enough for pedestrian study. For example, data of cell phone tracking are valuable 

in macro-scale study such as OD (origin-destination) analysis in transportation planning; however, 

its data resolution is 150-5000 meter based on existing studies2 (qtb Shoval, 2007, p.192), which 

is too rough for analyzing walking. Third, even if the resolution is fine, data may still be useless 

for it is usually hard to filter walking trips out of the overall data.  

Fortunately, enhanced location-tracking technologies such as Global Positioning System (GPS) 

and Radio Frequency Identification (RFID) provide opportunities to study pedestrian behavior 

with spatial-temporal data of fine solution. GPS is the best known and most widely available one 

                                                 
1 “Big data refers to the datasets that could not be perceived, acquired, managed, and processed by traditional IT 
and software/hardware tools within a tolerable time.” (Chen et al, 2014, p.2) 
2 Matoes and Fisher’s test (2006) indicate that the accuracy of cell phone tracking ranges from 500m to 5000m. 
Shoval finds a higher cell phone data resolution between 150m to 1500m (qtb Shoval, 2007, p.192). 
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among those location-tracking technologies. GPS includes a series of satellites and a system of 

receivers. The locations of receiver can be detected by measuring the difference of distances 

between the receiver and a few satellites (Xu, 2016, p.1). The receiver device then records the 

location data with three-dimensional coordinates and time stamps (Van Der Spek et al, 2009, 

p.3034). Today’s GPS can offer spatial data with high resolution of a few meters 1 or even higher, 

which enables researchers to collect spatial-temporal data on different scales.  

While GPS technologies can provide fine resolution data for walking studies, it remains 

difficult to identify walking trips out of the rich spatial-temporal outdoor movement data, no matter 

whether it is treated as a transport mode or a type of physical activity. In fact, a few studies in 

urban planning, transportation, and public health explored ways to identify walking from GPS data 

(Kang et al, 2013; Cho et al, 2011; Chung & Shalaby, 2005). More articles (Voicu et al, 2019; 

Manzoor, 2017; Reddy, 2010), conference papers (Weiss, 2016; Lockhart, 2012), master theses 

(Runhem, 2017; Slamek, 2017), and dissertations (Chan, 2017) in the computer science, electrical, 

mechanical engineering and related fields have been researching recognizing walking as either a 

motion or transportation mode using smart phone-based GPS and motion data. However, these 

studies did not provide such a convenient way of recording and recognizing walking trips that can 

be easily applied in walking studies by urban researchers. There is no widely used reliable product 

in the market that can record spatial data and recognize walking at the same time either.     

Although an increasing number of studies use GPS data to explore walking behavior, mode 

choice, and impact factors of walking in the urban planning and public health research fields in 

                                                 
1 Some Garmin handheld GPS receivers have accuracy of 1-3 meters, while a typical Garmin GPS has accuracy 
within 10 meters. http://www8.garmin.com/aboutGPS/ 
A typical Trimble handheld GPS receiver has accuracy of 1-4 meters, or even as high as 1-100 cm with some 
advanced type (for example, Geo 7X). 
https://www.trimble.com/mappingGIS/media/product_comparison/Handheld%20Computers%20With%20GNSS.h
tml 

http://www8.garmin.com/aboutGPS/
https://www.trimble.com/mappingGIS/media/product_comparison/Handheld%20Computers%20With%20GNSS.html
https://www.trimble.com/mappingGIS/media/product_comparison/Handheld%20Computers%20With%20GNSS.html
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the past decade, many of them rely on either travel diaries or GPS speed or both. Also, the GPS 

speed used for identifying walking is very different between studies. Partly due to the difficulty of 

identifying walking trips, the GPS-based studies are still quite few compared with the huge amount 

of walking studies. Using seven-day’s GPS, accelerometer, and survey data of 227 adult 

participants in the RECORD GPS Study in Paris, Duncan et al (2016) examined the relationship 

between mode choice and the Walk Score of origins and destinations. In this study transport mode 

was reported in the survey. Helbich et al (2016) discussed the natural and built environmental 

influence on Dutch children’s walking and cycling to school based on 623 school trips tracked by 

GPS, which were produced by 97 volunteering children carrying GPS units for 8 consecutive days 

in Dutch cities.  Transport modes were identified by GPS speed. It defined a walking trip as with 

an average speed of less than10 km/h and a maximum of less than 14 km/h, and a cycling trip as 

having an average speed of less than 25 km/h and a maximum of less than 35 km/h. Using a 

walking recognition method developed by Kang (2013) who used accelerometer to identify 

physical activity, then recognize walking by GPS speed of 2-6 km/h, and then supplemented with 

travel diary data, Baek et al (2016) compared walking and physical activity patterns and correlates 

between Korean Immigrant and White Women in King County, Washington based on seven-day 

accelerometers, GPS, and travel log data from a convenient sample of 60 Korean immigrant 

females and 69 white females. Similar methods were applied in walking and related studies by 

Park et al (2016), Saelens et al (2014), Prins et al (2014), and Cooper et al (2010).  

Among the literature that the author was able to find, no urban study has used Fitbit for data 

collection except for a study led by Yifan Yu (2016 and 2019) in Shanghai, China. Yu used 

smartphone-based GPS and Fitbit devices to collect actual movement data of a group of older 

people for her unpublished study, “Living Condition and Behavior Monitoring Study of Senior 
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Residents in the Public Housing Community in Shanghai”. While both this dissertation and Yu’s 

study used GPS and Fitbit devices for data collection, this dissertation initiated and implemented 

its methods for walking trip data collection independently from Yu’s study. 

 

5.2 Methods 

The data collection in this study involves combining two independently measured data streams. 

One is the spatial-temporal data of actual trips measured with fine spatial resolution portable GPS 

receiver, Garmin etrex 201x tuned at a 30 second temporal resolution.1 The other is the temporal 

data of actual physical activities recorded by a widely used motion recognizing wristband, Fitbit 

Charge 2. Thirty volunteers out of the 104 non-randomly sampled interviewees for the study of 

Chapter 4 carried a portable GPS receiver and wore a Fitbit wristband for 7 consecutive days in 

free-living circumstances. The participants were provided with equipment and batteries, were 

shown how to use the equipment, and received an easy-to-follow operation manual of the GPS 

receiver written by the researcher. The studied area focuses on the core city and its adjacent urban 

fringes of Beijing, which is the same as Chapter 4.    

Fitbit Charge 2 is a mature commercial wearable product that recognizes walking mode and 

other physical activities. This study uses data of the time and duration of walking only, though 

data from other physical activities and total steps walked can provide a reference point to 

understand the participants’ walking behavior. Studies show that Fitbit products are valid in 

measuring steps (Poojary et al, 2018; Burton, 2018; Paul, 2015) and over-ground energy 

expenditure (Noah, 2013), while another study shows that Fitbit measurement of step is not 

accurate (DeShaw, 2018). No study was found examining reliability of walking recognition by 

                                                 
1 It records data every 30 seconds. 



207 
 

Fitbit Charge 2. So, a pre-test in free-living conditions was done by the researcher and results 

showed that Fitbit Charge 2 successfully recognized all continuous walks longer than 10 minutes1 

in a consecutive 20 days made by the researcher in Beijing. It also effectively recognized other 

physical activities, except for cycling, in the test.  

The data processing to identify walking trips includes the following three steps, which also 

involves use of Excel and GIS tool to clean and visualize the data. The GIS tool used in this study 

is ArcMap 10.6.1. 

1) Map all the trips using collected GPS data by GIS tool (ArcMap). 

2) List the time and duration of all walking activities using Fitbit data. 

3) Find the walking trips in the map by matching the time range in the attribute table in 

ArcMap.   

This method is good at identifying continuous walking trips done by the participants for no 

less than 10 minutes, if the Fitbit wristband and GPS receiver work normally. However, a few 

more things may be considered in order to achieve more accurate and complete daily walking 

patterns due to the characteristics of the GPS and Fitbit technologies. On the one hand, GPS does 

not record indoor movement. It loses signal whenever the participant goes into a building, while 

Fitbit keeps recording the walking activity as long as the subject is continuously walking. On the 

other hand, Fitbit does not record short walking activity less than 10 minutes, but GPS record all 

outdoor trips by dotting every 30 seconds. Because this study defines a walking trip as “outdoor 

walking that last no less than five minutes for either transport or leisure purpose,” two more steps 

are needed: 

 

                                                 
1 The 10 minutes threshold is a system setting of Fitbit Charge 2 and not open to modify by the users. There might 
be a way to modify it for further studies.  
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4) Identify walking trips that last no less than five but less than ten minutes.  

5) Separate a walking trip into two if the participant stops on the way or goes into a building 

and does not come out for more than five minutes.  

Identifying walking trips of five to ten minutes can be done by comparing the pattern of any 

possible walking trip with recognized walking trips of the same participant. If the dot pattern (e.g. 

gap distances) of a section of the trace is highly consistent with the pattern of participants’ other 

walking trips, it is identified as a walking trip. Also, a walking trip usually moves at a constant 

speed, and takes place on the roadsides, parks, and communities. These characteristics help 

confirm a walking trip from the data available. Additionally, if a participant stops for too long in 

the middle of a walk trip, it is treated as two separate ones. This study allows 5-minute stop in a 

longer continuous walking trip, because an important feature of urban walking is that people can 

walk and stop freely to observe surroundings, say hello to acquaintances, and even make some 

purchases on the way. These two steps add only a small portion to the total workload because these 

circumstances occur relatively few. 

  

 

Figure 58 Garmin etrex 201x (left) and Fitbit Charge 2 (right) 
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This method of data collection and walking recognition has a few advantages compared with 

existing GPS-based walking studies. First, it is easy for urban researchers to complete without 

computer science skills, so it is possible to apply in many more walking studies. Second, Garmin 

GPS receivers and Fitbit Charge 2 physical activity trackers are widely used commercial products. 

The reliability of both products has been proven by consumers in practice. Third, the study is made 

more transparent to participants via widely-used commercial products because it is generally easy 

for the participants to understand what kind of data the equipment is collecting compared to the 

unfamiliarity of using a self-developed application that require installation on participants’ private 

cell phone.  

Meanwhile, there are disadvantages to the former method. First, participants need to carry the 

GPS receiver, which may be a burden compared with the smartphone-based method. More 

importantly, wearing a readable sport wristband like Fitbit Charge 2 may increase people’s 

physical activity including walking as an intervention. When asked, participants claimed that 

wearing a Fitbit for a week to participate in this study did not influence either their daily time 

allocation or transportation mode choice. They still followed their original daily routine. Also, for 

some participants, they were wearing similar motion recognition devices before this study, so 

wearing a Fitbit for a week was not likely to change their walking behavior. However, if any 

participant would have an intention to start using Fitbit to facilitate their physical activity, wearing 

a Fitbit could increase walking. Additionally, this method has disadvantages similar to other GPS-

based methods compared with traditional data collection practices, such as a travel diary. For 

example, the data completeness may be subject to participants forgetting to carry equipment, the 

loss of signal, and running out of battery. 
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5.3 Results and discussion 

This dissertation uses four representative cases and recounts their travel stories to show how 

the method works and what kind of results are achieved. Information on actual walking time spots, 

durations, and venues of seven consecutive days is obtained from the GPS and Fitbit data. 

Demographic and socioeconomic features and how the participants perceive walking are learned 

from the interviews in Chapter 4. The maps below show walking trips only, though a few 

automobile and bus trips are partly included in some maps as context. GPS data within a three to 

five minute range from participants’ home were removed for privacy protection purposes. 

 

5.3.1 Walking behavior of representative cases 
 

Case 1: Ms. W, age 40-50 

Ms. W is a statistical scientist in her early 40s. She lives in the central city and works at a place 

four kilometers away from home. She thinks walking is efficient for time control and combining 

transport and exercise, as well as being very good to health especially in terms of alleviating the 

discomfort of the lumbar and cervical spine and losing weight. Walking makes her feel refreshed 

and energetic. Seen from the GPS and Fitbit data, she walked almost every day of the week. In 

total, she walked 359 minutes per week and averaged 51 minutes per day. She explained she 

walked less in the examined week than usual because she was busier that week. She was 

accustomed to walking to and from work, but this week she cycled to work and only walked back 

home.  
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Table 46 Walking time, duration, and venue of Case 1 

Date Day Start Stop Duration 
(Minute) 

Venue Inferred Purpose 

5/14/2018 Mon 5:54 PM 6:42 PM 48 From work to child's school Pick up child 

6:52 PM 7:01 PM 9 From child's school to home Back home with 
child 

5/15/2018 Tue 5:46 PM 6:15 PM 31 From work to destination Errands 

6:57 PM 7:29 PM 32 GPS data missing (run out of 
battery) 

 

5/16/2018 Wed 
  

0 
  

5/17/2018 Thu 12:19 PM 12:28 PM 9 Near work For lunch 

1:04 PM 1:20 PM 16 Near work Walk after meal 

5:09 PM 7:29 PM 140 Work-lake-home Exercise 

5/18/2018 Fri 12:19 PM 12:25 PM 6 Near work For lunch 

1:25 PM 1:34 PM 9 Destination to work Back from lunch 

5/19/2018 Sat 7:35 PM 7:52 PM 17 Around community Stroll after dinner 

5/20/2018 Sun 2:25 PM 3:07 PM 42 Park (near child's sports club) Exercise 

Total walking time 359 

 

The fiction travel story based on facts from different days in the measured week 

Ms. W rode a shared bike to work on a weekday. After work in the morning, she walked to a 

shopping mall near her office for lunch around noon. After lunch, she walked back to the office 

along a detoured route to spend some extra time walking after her meal. Around 6pm, she finished 

work and walked 50 minutes home but detoured a bit near home to pick up her child from school, 

where her child did homework and waited for her. Sometimes, when she felt like more walking 

and if time allowed, she walked to a lake after work and walked fast around the lake for more 

exercise. Occasionally, she walked after dinner when she had dinner early. On Sunday, she and 

her husband drove her child to a sport club, which was far in the west of the city, and they had to 

wait until her child finished class. This gave the couple time walking together in the park near the 

sport club. She felt excited walking and chatting with her husband in the park. Ms. W noted, “we 

get more and more excited in walking. We have more topics while walking than talking at home. 

And the 40 to 50-minute long walk is very suitable for in-depth sharing.” 
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Figure 59 Case 1 Ms. W’s walking trips (Monday to Saturday) in the measured week  
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Figure 60 Case 1 Ms. W’s walking trip (Sunday) in the measured week  

 
Case 2: Mr. K, age 30-40 

Mr. K is a manager (Chief Operation Officer) in his early 30s. He lives and works in the CBD 

area. He thinks walking is not efficient and does not like walking. His office is a 30 minute-walk 

away from home; however, he always commutes by taxi and it takes 15 minutes. He said he would 

choose to take a taxi even if it was in the rush hour and actually not saving any travel time, because 

he can work on his phone or computer in a taxi. The GPS and Fitbit data show that he did not have 

any outdoor walking of more than 5 minutes in the examined week. Fitbit recorded three walking 

activities of 10 or 11 minutes in the morning and around noon in the week, but GPS illustrates that 

these were mostly indoors walking and included only about 3 minutes outdoor walking.  
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The fiction travel story based on facts from different days in the measured week  

Mr. K took a taxi to work on weekdays and sometimes on weekends too. One day, he took a 

taxi to work as usual. He enjoyed the trip because he read a few emails and responded to his clients 

in the car. It was close to 11AM. He went out his office building and got a coffee from the other 

side of the street. Located in the CBD of Beijing, his office building was close to numerous 

restaurants. It usually took him a few minutes to get out of his office tower and another a few 

minutes to get to a restaurant for lunch just along the street. In late afternoon, he took a taxi to 

destinations to meet with clients and friends. 

 

Case 3: Mr. E, age 60-70 

Mr. E is in his 60s. He is retired and lives with his wife, daughter, son-in-law, and a grandson. 

He sees walking as the way to keep healthy and live longer and better. Also, walking gives him a 

lot of fun and has become a very important part in his daily life. He enjoys walking with his wife 

and observing what is happening in the city. In the interview, he explained that he walked with his 

wife to all destinations, sometimes combining bus trips too. He often prefers to walk to a grocery 

located further from home to have more time walking. He does not drive or ride a car unless his 

daughter drives him for family event sometimes. Based on GPS and Fitbit data, he walked 1220 

minutes in the examined week, which is even more than self-reported. On average he walked 174 

minutes per day. 
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Table 47 Walking time, duration, and venue of Case 3 

Date Day Start Stop Duration 
(Minute) 

Venue Inferred Purpose 

5/26/2018 Sat 11:19AM 11:37AM 18 Far away from home Transferring between buses  
12:02PM 12:10PM 8 Far away from home From bus to destination  
1:48PM 2:14PM 26 Far away from home To bus  
2:17 PM 2:27 PM 10 Far away from home Transferring between buses  
2:39PM 3:08PM 28 Near Home From bus to home 

5/27/2018 Sun 11:44AM 11:57PM 13 Near Home To bus   
12:38PM 12:44PM 6 Shopping center Bus to Shopping venue  
1:37PM 1:53PM 16 Shopping center Walking on street  
2:23PM 2:37PM 14 Shopping center To bus  

 3:01 PM 3:09 PM 8 Far away from home Transferring between buses  
3:27PM 3:43PM 16 Near Home From bus 

5/28/2018 Mon 7:31AM 8:46AM 75 From and back home Stroll  
10:14AM 10:42AM 28 From Home Errands  
11:02AM 11:27AM 25 From and back home Stroll  
11:38AM 1:26PM 108 From and back home Stroll  
3:13PM 3:53PM 40 Near home Run errands  
4:17PM 4:28PM 11 Near home Back home 

5/29/2018 Tue 7:34AM 8:33AM 61 From and back home Stroll  
10:04AM 10:17AM 13 Near home To bus   
11:13AM 11:51AM 38 Far away from home Run errands/shopping  
12:25PM 1:05PM 40 Far away from home Run errands/shopping 

 2:02 PM 2:10 PM 8 Far away from home Transferring between buses  
2:31PM 2:47PM 16 Near home From bus 

5/30/2018 Wed 7:34AM 8:41AM 67 From and back home Stroll  
10:31AM 10:48AM 17 Near home Home To bus   
1:36PM 1:51 PM 15 Near home bus to home  
2:55PM 3:41 PM 46 Home to venue Stroll/shopping  
5:06PM 5:20 PM 14 Near home bus to home 

5/31/2018 Thu 7:29AM 8:47AM 78 From and back home Stroll  
11:21AM 12:15PM 54 From Home Errands  
12:50PM 1:10 PM 20 Venue to venue Errands  
1:47PM 2:29 PM 42 Venue to home Errands 

6/01/2018 
  

Fri 6:49AM 8:11AM 82 From and back home Stroll  
10:13AM 10:43AM 29 Home to venue Errands  
11:14AM 11:34AM 30 Venue to home Errands  
11:58AM 12:15PM 17 Home venue home Errands  
1:10 PM 1:17 PM 7 Home to venue Errands   
1:41 PM 1:48 PM 7 Venue Home Errands  
1:56 PM 2:04 PM 10 Home to venue Errands  
2:15 PM 2:25 PM 10 Venue to Home Errands  
4:51 PM 5:14 PM 23 Home to venue Errands 

  7:27 PM 7:53 PM 26 Venue to Home Errands 

  Total walking time  1220  
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The fiction travel story based on facts from different days in the measured week  

Mr. E. had breakfast and took his grandson to school around 7:30AM in a weekday. His 

grandson’s school was just several minutes away from home. He was happy that he was able to 

help his daughter send and pick up the child from school. He once was very sick with thrombosis 

more than 10 years ago, and some friends of his died because of the same illness. He did not walk 

at that time, but after getting out of the hospital he started walking a lot every day. He was thankful 

for being alive, and these days he felt himself even more healthy and energetic than 20 years ago 

before he got sick. After taking his grandson to school, he strolled for more than an hour around 

the community and then went back home before 9AM. When his wife finished housework in the 

morning, they went out for a long walk after an early lunch. They usually walked along the street, 

sometimes in the park. They also walked to the grocery store on the way back and bought 

vegetables. They chatted or just observed surroundings while walking. They walked slowly but 

very far. Sometimes they took buses to a market or shopping center, shopping and window-

shopping. This was a wonderful time for them. They never stopped walking any day even when it 

was rainy or hot. In fact, they felt comfortable to walk in the rain1 with an umbrella. Tree cover 

provided shade for them in the summer. In the afternoon, he went back home ready to pick up his 

grandson from school. He did not walk after dinner, because his daughter and son-in-law came 

home late, so they often had late dinner. However, he walked after lunch and breakfast. 

 

 

                                                 
1 Fortunately, it is not often to rain in Beijing. 
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Figure 61 Case 3 Mr. E’s walking trips on Saturday, May 26, 2018 
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Figure 62 Case 3 Mr. E’s walking trips on Sunday, May 27, 2018 
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Figure 63 Case 3 Mr. E’s walking trips on Monday, May 28, 2018 
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Figure 64 Case 3 Mr. E’s walking trips on Tuesday, May 29 
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Figure 65 Case 3 Mr. E’s walking trips on Wednesday, May 30 

 

Figure 66 Case 3 Mr. E’s walking trips on Thursday, May 31 
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Figure 67 Case 3 Mr. E’s walking trips on Friday, June 1  

 

Case 4: Ms. X, age 40-50 

Ms. X is health insurance consultant in her early 40s. She lives on the urban fringe and works 

in the core city. She was a self-employed photographer before her current job. She enjoys 

walking very much because she can observe and take photos whenever she finds somewhere 

beautiful and interesting. In fact, she is very positive about walking. For her, walking is good for 

physical and mental health, a method of thinking and self-introspection, a way providing 

wonderful family time, and it provides chances to interact with neighbors and strangers as well. 

Based on GPS and Fitbit data, she walked 288 minutes in the measured week with no walking 

activity on weekends. On the weekdays, she walked in average 58 minutes per weekday. 

However, considering how positive she is about walking, she does not have extremely high 

amount of walking. In fact, the actual average walking in a weekday was much lower than 
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reported. Also, she did not have any walking on weekends, though it was reported 60 minutes on 

a weekend day. However, she still had a decent amount of walking on a weekday.  

Table 48 Walking time, duration, and venue of Case 4 

Date Day Start Stop Duration 
(Minute) 

Venue Inferred Purpose 

5/21/2018 Mon 12:25 PM 12:31 PM 6 Work to destination Buy lunch  
12:48 PM 12:54 PM 6 Destination to work Back to work  

2:10 PM 2:21 PM 11 Near work To subway  
6:01 PM 6:12 PM 11 Near home Errands  
7:34 PM 7:51 PM 17 Near home Errands  
8:57 PM 9:03 PM 6 Near home Errands  
9:13 PM 9:19 PM 6 Near home Errands 

5/22/2018 Tue 8:34 AM 8:48 AM 14 Near work Subway to work  
12:03 PM 12:10 PM 7 Near work Errands/buy lunch  
12:18 PM 12:24 PM 6 Near work Back to work  

3:12 PM 3:23 PM 11 Near work To subway 

5/23/2018 Wed 9:18 AM 9:31 AM 13 Near work Meet client  
11:51 AM 12:00 PM 9 Near work Back to work  
12:07 PM 12:18 PM 9 Near work To subway  

8:30 PM 9:20 PM 50 Near home Stroll after 
dinner/errands  

10:46 PM 11:03 PM 17 Near home Stroll after 
dinner/back from 
errands 

5/24/2018 Thu 11:48 AM 11:53 AM 5 Work to destination Errands/Lunch  
1:18 PM 1:23 PM 5 destination to subway to subway 

5/25/2018 Fri 10:16 PM 11:35 PM 79 Home-Home Stroll after dinner 

5/26/2018 Sat   0   

5/27/2018 Sun   0   

Total walk time 288   

 

The fiction travel story based on facts from different days in the measured week  

Ms. X got up early, had breakfast, and left home for work around 7AM. It was often in a rush, 

so she rode her bike instead of walking to the subway station, though she liked walking for 

transport. It took her more than an hour to get to her workplace by combined modes including 

cycling, taking rail transit (light rail and subway), and walking. At 8:30AM she got out of the 

subway station and walked to her office. Around noon, she walked to a shopping mall and brought 
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back a lunch. Being a health insurance consultant gave her some flexibility during the day. 

Sometimes she met with clients in the morning or afternoon. She often walked and used a 

combined method of rail transit and walking to meetings. Sometimes she went back home early. 

She rode her bicycle back home, and then walked to destinations to run some family errands. 

Occasionally, if she and her husband had some time after dinner, they went for a long walk around 

the community. It was a precious time for her to walk after dinner with her husband, not only for 

health purposes, but also for sharing thoughts and feelings in a pleasant undisturbed environment, 

being away from her cell phone (which was receiving endless messages from her company and 

clients), and daily trivial affairs.   
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Figure 68 Case 4 Ms. X’s walking and light rail trips on Monday, May 21, 2019 

 

Figure 69 Case 4: walking trip No.1-3 near work on Monday 

Walking trips 
around home 

Walking trips 
around office 
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Figure 70 Case 4: walking trip No.4-7 near work on Monday 

 

 

Figure 71 Case 4 Ms. X’s walking trips on Tuesday, May 22, 2019 



227 
 

 

Figure 72 Case 4 Ms. X’s walking trip No.1,2, and 3 on Wednesday, May 23, 2019  

 

Figure 73 Case 4 Ms. X’s walking trip No.4 and 5 on Wednesday May 23, 2019  
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Figure 74 Case 4 Ms. X’s walking trips on Thursday May 24, 2019  

 

 
Figure 75 Case 4 Ms. X’s walking trip on Friday, May 25, 2019 
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5.3.2 Comparison between objectively measured and self-reported walking time 

For the representative cases, self-reported total walking time in a week is much higher than 

objectively measured time among three cases, while the opposite situation happens for the other 

case, who is a retired person. However, those who reported high or extremely high amount of 

walking still spent much time walking on weekdays, and the one who reported low amount of 

walking in fact completed no walk on either a weekday or weekend day. The walking time on a 

weekend day was vastly overestimated by the participants. This is probably because the 

interviewees overestimated the frequency of walking on weekends, especially for leisure purpose. 

They may have a high amount of walking on some weekends, but not every weekend.    

Table 49 Comparison between measured and reported walking time 
 

Total walking in a week  
(minute) 

Average walking on a 
weekday 
(minute) 

Average walking on a 
weekend day 
(minute) 

Measured Reported Measured Reported Measured Reported 

Case 1, Ms. W, age 40-50 359 930 60 130 30 140 

Case 2, Mr. K, age 30-40 0 130 0 10 0 40 

Case 3, Mr. E, age 60-70 1220 990 211 150 82 120 

Case 4, Ms. X, age 40-50 288 545 58 85 0 60 

 

5.3.3 A summary 
 

The results fulfilled the research objectives for this chapter. First, the method of data collection 

and walking recognition is effective and convenient as expected. GPS receivers successfully 

collected spatial-temporal data of actual trips the participants made, and Fitbit effectively 

recognized all walking trips of no less than 10 minutes. GPS recorded all the outdoor movement 

throughout the daytime, though had a small portion of data loss outdoors due to running out of 

battery or machine malfunction. The data missing can be found by checking the location and time 

continuity in the map and the attribute table in ArcMap. Fitbit recorded the time and duration of 
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all the walking activities of no less than 10 minutes. This can be verified by examining the trip 

patterns in ArcMap. This method of combined equipment may be used for further walking studies 

serving various research questions such as walking behavior, the relationship between walking 

route choice and street features, or the correlation between mode choice and larger scale urban 

environment. 

Second, self-reported and objectively measured walking behavior patterns are roughly 

consistent regarding walking duration and trip purposes, especially for weekdays. However, for 

some participants, self-reported walking time in a typical week is substantially higher than 

objectively measured time in the examined week. This is probably due to the over-reporting 

recreational walking on weekends as this may not happen every weekend.  

Third, actual walking behavior is consistent with the participant’s values about walking. Those 

who think waking is inefficient walk very little. Those who have strong positive values about 

walking tent to walk a lot. Although they overestimated the average weekly walking time, they 

still walked a decent amount in the examined week. Additionally, some walking trips took place 

around communities at the time proximately after dinner, this confirms that the participants have 

a habit of walking after meals.  

Admittedly, there are areas of this study that may be improved in future studies. Changing the 

10-minute walking recognition threshold to 5-minute in the Fitbit setting will avoid additional 

manual identification work and save time. Also, a follow-up message to see if the participant is 

using the equipment correctly may increase the effectiveness rate of data collection, considering 

that the data were better collected by some participants than by others.  
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5.4 Conclusion 

As a pilot study, this chapter explores contemporary walking behavior patterns in time and 

spatial dimensions in Beijing using data from 30 convenience sample participants who carried a 

portable Garmin GPS receiver and wore a Fitbit Charge 2 wrist band for seven consecutive days. 

This study aims at examining: the effectiveness of the data collection and walking recognition 

method, the consistency between objectively measured and self-reported walking behavior data, 

and the relationship between values regarding walking and actual walking behavior. Results show 

that, first, the data collection and walking recognition method is effective for future walking 

studies. Second, objectively measured walking behavior is roughly consistent with self-reported 

walking behavior, though the total walking time in the week is often higher when self-reported 

than when measured among participants. The reported behavior of walking after meals was 

confirmed by the measured data. Third, those who have stronger positive values about walking in 

fact walk much more. This chapter draws a conclusion that the research method is effective for 

further walking study.  
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6 Conclusions 

6.1 Conclusions and review 

As an active transport mode and as physical activity, walking has attracted increasing attention 

for its potential contribution to individual health and social benefits in the past two decades. This 

has occurred in both the urban planning and public health domains. However, research on the 

walking from a cultural aspect is limited, considering the extensive literature on walking and its 

relationship with demographic, socioeconomic and built-environment factors. This dissertation 

explores walking culture in China and how culture may influence walking in the Chinese 

contemporary urban context using Beijing as the case. The mixed-method research strategy allows 

both investigation from multiple aspects and triangulation between different data sources and 

results. This dissertation finds that 1) Chinese culture advocates walking in both ancient and 

modern times; 2) For the case of urban Beijing, especially with an emphasis on professionals and 

higher family income people, it is a culture that walking is positive; it is commonly assumed that 

walking is good for physical health; and additional values about walking are commonly agreed 

such as observing the city, convenience, communication, and mental health; 3) Urban residents in 

Beijing inherit the values that walking is good for physical health from traditional Chinese culture, 

while contemporary culture influences individuals by providing ready-made values, positive self-

image, and peer models. 4) People with strong positive values about walking are likely to spend 

much time walking for either transport or leisure or both. It concludes that the culture supports 

walking in China, and it influences individuals’ walking by transmitting values. Figure 76 shows 

how the chapters contribute to the conclusions.  
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Chapter 1 reviews the existing studies about walking, and consequently proposes the 

conceptual framework of causal relationship between walking and other variables. It also 

investigates the extensive definitions of culture in the literature and states that, for this dissertation, 

walking culture refers to the shared values about walking in a social group. Chapter 2 provides an 

overview of walking culture in China through the ancient walking etiquettes, values about walking 

found in Chinese classical documents, and observations of contemporary walking behavior 

Figure 76 How chapters contribute to the conclusions  
(responding to Figure 1 in Introduction) 

1 
Literature 

review: 

Definitions 
& 

conceptual 
framework 

 
 

2 
Broad image: 

i) Etiquettes shape 
manners of walking; 

ii) There were several 
values attached to 

walking;  
iii) Walking activities 

are common in 
contemporary Beijing.  

4 
Values, culture and walking in 

Beijing:  

i) Walking is viewed as good; 
ii) Culture influences walking by 

transmitting values; 
iii) Positive values about 

walking lead to more walking 
when condition allows. 

3 
Existing random sample data in 

Chengdu, China: 

Positive attitudes facilitate 
walking for transport among 

working populations. 

5 
GPS-based pilot study of walking 

behavior patterns: 

i) Participants with positive 
values about walking have more 

actual walking time;  
ii) Some participants walk after 

meals.  

6 
Conclusions: 

i) Chinese culture 
advocates walking in 

both ancient and 
modern time;  

ii) Culture influences 
walking behavior by 
transmitting values in 

the case of Beijng. 

Comparison and   triangulation 

K
n

o
w

le
d

ge
   

   
b

as
e

 

Supplement and confirmation 



234 
 

patterns in Beijing. The walking etiquettes help understand the ethos of Chinese people in walking. 

The findings about values about walking from documents become a knowledge base for the 

surveys in Chapter 4. Among the observed walking activities, the tradition of walking after meals 

still thrives in contemporary China.  

As a background study for Chapter 4, Chapter 3 examines how attitudes and other factors 

(demographic, socioeconomic, and built-environmental features) are related to walking for 

transport based on a clustered random sample survey conducted in the core urban area of Chengdu, 

China. This data set has a higher proportion of unemployed individuals and lower household 

income than that of census data. Results show that 1) age and employment status are both 

significantly correlated with walking for transport; 2) some attitudes are significantly correlated 

with walking among working individuals, but not among nonworking individuals. It concludes 

that enhancing positive attitudes to walking among working populations can increase walking for 

transport to some extent in a typical weekday in the core urban area of Chengdu.  

Chapter 4, the main chapter, explores culture (the shared values) about walking and how it 

influences walking behavior of urban residents in Beijing. The data come from 104 semi-structured 

in-depth interviews and 100 questionnaires recruited and conducted by the author in the core city 

and urban fringe areas of Beijing with a quota sampling, convenience sampling, and snowball 

sampling approach. This sample has a high proportion of professional workers and people from 

higher-income families. It finds that 1) in this social group, it is commonly assumed that walking 

is beneficial. More specifically, the walking culture is that people generally think that walking is 

good for physical health, observing and experiencing in the city, convenient short trips; 

communication, and mental health; and it is an eco-friendly form of transportation. Interviewees 

mainly walked for physical health, and the multiple benefits make walking attractive and thus 
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encourage walking. 2) Culture influences walking by shaping individuals’ values. Traditional 

culture, which is the core of culture, transmits historical values to individuals. Contemporary 

culture influences individuals’ values by education, peer model effect, and through other cultural 

phenomena. 3) Positive individual values about walking lead to more walking when conditions 

allow. People with different values spend significant differently amount of time walking. And 

people with stronger positive values about walking are more likely to walk under unfavorable 

circumstances. Meanwhile, walking is influenced by many other factors. Chapter 4 concludes that 

walking is viewed as good among urban residents in Beijing. This culture encourages walking by 

transmitting positive values about walking to individuals. 

Chapter 5 further investigates walking behavior patterns in spatial and temporal dimensions of 

urban residents in Beijing as a complement to Chapter 4. As a pilot study, it recruited 30 

participants among individuals who were interviewed and required them to carry a portable 

Garmin GPS receiver and wear a Fitbit Charge 2 wristband for seven consecutive days. It finds 

that 1) the data collection and walking recognition methods are effective for future walking studies. 

2) Walking time that is objectively measured with the devices is roughly consistent with but often 

less than self-reported walking time on weekdays. 3) Those with strong positive values about 

walking walk substantially more than those without strong positive values. It concludes that the 

research method is effective and can be developed for more thorough study of walking behavior 

in the future.  
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6.2 Contributions 

This dissertation aims to contribute to the research field in walking studies by filling the gap 

of relationships between culture and walking behavior. It is novel in defining a “walking culture” 

and it examined how culture influences walking behavior. Specifically, it has the following 

contributions: 

 Defined “walking culture” and demonstrated methodologies of analyzing a walking 

culture. 

 Depicted an overview of Chinese walking culture by investigating the walking etiquettes 

and attached values of walking in Chinese traditional culture through Chinese classical 

documents.  

 Showcased what walking culture is like in Beijing, China.  

 Illustrated how culture can influence walking behavior. 

 Tested an effective and convenient method to study actual walking behavior patterns, 

which is part of the walking culture by extension, based on GPS location-tracking and 

Fitbit mode-tracking technologies.  

6.3 Policy implications 

This dissertation provides several reference points for policies to promote walking.  

First, cultural strategies can be used to transmit and strengthen multiple positive values about 

walking and thus to encourage walking for both transport and leisure. This can be implemented 

through mass media to educate people on the traditional culture about walking and Chinese 

medical theories about why walking is beneficial for health. Positive pedestrian images and the 

concept of walking as an environmentally-friendly transport method can also be emphasized. A 

stronger culture of other physical activities such as running can also stimulate people to initiate 

walking or walk more, because it calls on people to have an active lifestyle. The cultural strategies 
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may target younger generations because younger people walk significantly less often than older 

people for both transport and leisure. 

Second, improving the efficiency of walking in the urban transportation system can increase 

walking for transport, especially for working people. The inefficiency of travel by walking is the 

primary obstacle of walking for transport according to the interviews. An efficient pedestrian 

system can be made by more systematic urban planning and transportation planning at different 

scales. For example, if public facilities are more densely located and have homogenized quality, 

people may not have to travel far to a better school or more reliable health service. walking trips 

are faster and safer if there are fewer elevated highways in the urban cores, narrower and better-

connected streets, no car parking on sidewalks in the case of Beijing. Moreover, walking can be 

encouraged if public transportation has better geographical coverage and more reliable service. 

Combining walking with transit can provide efficient transportation and meet long-distance travel 

demand, and commuting by walking improves productivity by avoiding road congestion while 

combining exercise. Furthermore, people may consider walking to work only if it is within a 

feasible distance. Interviews provide a walking threshold of 6km as a reference for planners when 

planning housing around job centers.  

Third, providing better walking facilities can attract more people to initiate walking or help 

them stay walking. A culture that advocates walking promotes provision of attractive walking 

venues, which may not be used if there is no such culture. However, culture itself is far from 

sufficient. Interviewees frequently mentioned the lack of inviting venues limited their walking. 

Although people with strong positive values about walking can tolerate unfavorable conditions 

and walk in uninviting environments, it may be difficult for others to walk if the pedestrian 

environment is neither attractive nor convenient. To improve the attractiveness and safety of 



238 
 

walking for leisure, especially after dinner, factors like the streetscape of sidewalks, numbers of 

open spaces, and streetlights should be examined. Additionally, the design of walking venues 

needs to consider usage by all age groups, especially to be friendly for the elderly.  

Fourth, considering the other impact factors on walking, promoting an idea of a healthy 

lifestyle for sustainable productivity may increase walking. The interviews show a phenomenon 

that short-term life pressures limit walking. Under short-term life pressure or concerns, people may 

not consider what they should do for long-term health and productivity. People may drive to 

destinations even if they are within walking distance such as one kilometer away, because they 

want to solve a problem as quickly as possible instead of integrating walking into daily errands for 

a more active lifestyle. Furthermore, ameliorating other factors such as poor air quality can 

increase overall walking.  

 

Table 50 Implications for policies to encourage walking 

 Walking for transport Walking for leisure 

Cultural 
strategies 

Publicize positive values of walking and advertise positive images of pedestrians 

Promote a healthy lifestyle for sustainable work productivity 

Technical 
strategies 

Improve walking efficiency in the 
transportation system  

Improve aesthetics (e.g., better landscape) 
and attractiveness (e.g., more shops) of the 
pedestrian environment  

Improve likelihood of walking to work by 
considering job-housing balance in planning 

Provide safe venues for walking in or near 
communities to walk after meals 

Air quality control 
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6.4 Limitations 

 
Meanwhile, this dissertation has a few limitations that might be improved in future studies. 

First, this is not a comparative cultural study involving international cases and it does not 

examine the uniqueness of the cultural characteristics discussed in this dissertation. On the 

contrary, it seeks to investigate significant facts in Chinese culture and provide a case for further 

comparative studies.  

Second, it covers a limited area of China as the case for contemporary walking culture study. 

In fact, there can be significant differences in local cultures and customs. For example, Sichuan 

province has a stronger custom of walking after meals. Furthermore, people’s values about walking 

may be influenced by wider economic conditions and transportation options. Future studies may 

investigate walking culture in cities of different areas of China. 

Third, it does not examine the contemporary walking culture in rural areas. With increasing 

urban problems such as congestion, air pollution, and sickness caused by long periods of sitting, 

walking in the urban contexts has been examined more than in the rural contexts. However, in 

China nearly half of the population lives in rural areas. Rural people’s perceptions of walking and 

their walking behavior patterns may influence their physical, mental, and social conditions. Future 

studies could consider research on walking culture in rural contexts.  

Fourth, data sets are biased to some degree, and more comprehensive data collection may be 

conducted for future studies. In chapter 3, the random sample data have higher percentage of lower 

income and nonworking people due to more frequent rejection to the survey in the high-end gated 

communities. In chapter 4, the convenience sample data have a high percentage of professionals 

and a higher average household income than that of yearbook. The research results are convincing 

only for the featured social group, which refer to urban residents in Beijing with an emphasis on 
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professionals and individuals from higher income families. Fortunately, Chapter 3 could provide 

a complementary view for Chapter 4. More importantly, as a qualitative study, Chapter 4 explores 

the mechanics of how culture and values have an impact on walking by illustrating in detail how 

a particular interviewee perceives walking and the connection between her values and walking, in 

addition to how the complicated unfavorable circumstances limit her walking. Admittedly, in 

future studies of walking culture, a random sample survey might be developed.    
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Appendix A: Broad attitudinal variables and the original questions in the questionnaire (Chapter 3) 

Categories Variables: Feeling of current situations Variables: Attitudes to possible changes 
Attitudes to 
transportation 

Overall Convenience of moving around in the city  
D1 In general, how convenient do you think it is to move around in the city? (Degree of 
convenience)  

 

Convenience of traveling from home  
A9 Do you feel that your home has a convenient location with respect to transportation? (Yes or no) 

 

Road congestion 
D3B Traffic jams have become a serious urban problem. (Degree of agreement) 

 

Walking  Pedestrian safety from traffic 
D3J Walking across the street is very dangerous. (Degree of agreement) 

 

Pedestrian infrastructure 
D2C Is lack of walkways or sidewalks a problem in your daily trip? (Yes or no) 

 

Pedestrian crowdedness 
D2J Is many people walking on the road a problem in your daily trip? (Yes or no) 

 

Driving and road 
traffic 

Traffic jam 
D2A Is traffic jam a problem in your daily trip? (Yes or no) 

Increasing road toll 
D3K To reduce congestion, the city 
government should use high fees to limit the 
number of cars on the road (Degree of 
agreement) 

Traffic accident 
D2B Do you worry about being in a traffic accident in your daily trip? (Yes or no) 

 

Rash driver 
D2D Are rash drivers on the road a problem in your daily trip? (Yes or no) 

 

Expensive gasoline 
D2E Is petrol being expensive a problem in your daily trip? (Yes or no) 

 

Bus Overcrowding of buses 
D2F Is overcrowding of buses a problem in your daily trip? (Yes or no) 

Reducing crowdedness 
D4C Would you consider taking public 
transit more frequently if the buses were less 
crowded? (Degree of possibility) 

Frequency of buses  
D2G Is frequency of buses a problem in your daily trip? (Yes or no) 

Increasing frequency 
D4B Would you consider taking public 
transit more frequently if the buses were 
more frequent? (Degree of possibility) 

Bus fare  
D2H Is bus fare being too expensive a problem in your daily trip? (Yes or no) 

Reducing bus fare 
D4A Would you consider taking buses more 
frequently if the bus fare were somewhat 
cheaper? (Degree of possibility) 

 Improving comfortableness 
D4D Would you consider taking public 
transit more frequently If the buses were 
more comfortable? (Degree of possibility) 
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Appendix A: Broad attitudinal variables and the original questions in the questionnaire (Chapter 3) (Continued) 
Categories Variables: Feeling of current situations Variables: Attitudes to possible changes 
Attitudes to 
transportation 

Biking Cyclist safety 
D3D Even as the number of cars increases, pedal bicycles remain safe. (Degree of agreement) 

 

Convenience of biking 
D3C Even as the number of cars increases, pedal bicycles remain convenient. (Degree of agreement) 

 

 Banning the pedal bicycle 
D3E Pedal bicycles should be banned on 
major streets. (Degree of agreement) 

Electric bicycle 
riding 

Electric bicycle riding safety 
D3G Even as the number of cars increases, electric bicycles remain safe. (Degree of agreement) 

 

Convenience of riding an electric bicycle 
D3F Even as the number of cars increases, electric bicycles remain convenient. (Degree of 
agreement) 

 

 Banning the electric bicycle 
D3H Electric bicycles should be banned on 
major streets. (Degree of agreement) 

Motorcycling  Banning the motorcycle 
D3I Motorcycles should be banned in the 
city. (Degree of agreement) 

Attitudes to 
physical 
environment 

Overall Overall environmental quality 
D5 How do you think the overall environmental quality of Chengdu city (including air quality, 
water quality, etc.)? (Five levels from very good to very bad)  
 

 

Air quality Air quality 
D6 Do you think the average air quality in Chengdu is: (Five levels from very good to very bad)  
 

Who should pay for air pollution control and 
how much? 
As for air pollution in Chengdu, what 
percentage of the cost of control should be 
borne by the following? 
D7S1 Municipal gov’t (%) 
D7S2 Heavily polluting firms (%) 
D7S3 Private car owners (%) 
D7S4 City residents (%) 
D7S7 Other (%); D7S7K What’s the other 

Vehicle emission 
D2I Is fumes from vehicles a problem in your daily trip (Yes or no) 

Attitudes to 
public safety 

Personal security Pedestrian safety from crime 
C12 Do you feel safe while you are walking or riding a bike in your neighborhood, with low 
possibility of being pick pocketed, robbed, or encountering other kinds of crime? (Safe or not safe) 

 

Child safety from crime when walking alone 
C13 From the view of public safety, do you feel it is safe to let a child of 6-10 walk on their own 
from you home to the nearest bus stop? (Safe or not safe) 

 

Pickpockets 
 

Pickpockets 
D2K Are other safety issues such as pickpockets a problem in your daily trip (Yes or no) 
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Appendix B: Correlation matrix of broad attitudes and walking (Chapter 3) 
 

 

 

 

Walk X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16

Y Walk 1.000

X1 TransportConvenience 0.062 1.000

X2 HomeConvenience -0.009 0.321 1.000

X3 TrafficJamCity 0.113 0.027 0.015 1.000

X4 PedSafetyCroStreet 0.054 0.030 -0.006 0.124 1.000

X5 Sidewalks -0.021 0.061 0.029 -0.002 0.042 1.000

X6 PedCrowdedness 0.013 0.019 0.026 0.054 0.061 0.273 1.000

X7 TrafficJamDaily 0.021 0.122 0.006 0.232 0.066 0.147 0.205 1.000

X8 TrafficAccident 0.011 0.138 0.014 0.138 0.135 0.278 0.175 0.303 1.000

X9 RashDriver 0.037 0.084 0.062 0.043 0.030 0.292 0.179 0.221 0.359 1.000

X10 ExpensivePetrol 0.076 0.111 0.049 0.030 0.053 0.117 0.168 0.174 0.147 0.175 1.000

X11 BusCrowdedness 0.003 0.048 0.005 0.040 0.053 0.189 0.099 0.241 0.097 0.182 0.100 1.000

X12 BusFrequency 0.039 0.118 0.067 -0.063 0.054 0.196 0.060 0.072 0.091 0.096 0.035 0.434 1.000

X13 BusFareExpensive 0.035 0.002 -0.019 -0.127 -0.020 0.194 0.088 0.051 0.098 0.095 0.171 0.087 0.201 1.000

X14 CyclistSafety 0.025 0.023 -0.004 -0.045 0.071 0.041 0.080 0.046 0.066 0.030 0.066 0.046 0.036 0.036 1.000

X15 BikingConvenience 0.047 0.006 -0.009 -0.088 0.036 0.036 0.060 -0.016 0.023 -0.001 0.039 0.035 0.053 0.021 0.498 1.000

X16 EbikingSafety 0.038 0.031 -0.037 -0.028 0.066 0.033 0.044 0.017 0.038 0.011 0.060 0.096 0.042 0.016 0.717 0.413 1.000

X17 EbikingConvenience 0.053 0.029 0.002 -0.092 0.052 0.086 0.033 0.002 0.032 0.027 0.037 0.096 0.092 0.051 0.426 0.691 0.494

X18 EnvirQuality 0.029 0.167 0.073 0.070 0.028 0.197 0.088 0.085 0.138 0.198 0.037 0.071 0.103 0.049 0.024 0.061 0.013

X19 AirQuality -0.004 0.184 0.098 0.074 0.028 0.125 0.099 0.073 0.096 0.207 0.078 0.071 0.065 0.016 0.003 0.014 0.040

X20 VehicleEmission 0.004 0.093 0.044 0.066 -0.014 0.214 0.268 0.282 0.235 0.385 0.161 0.232 0.133 0.124 0.024 0.003 0.031

X21 PedSafetyFromCrime 0.037 0.113 0.159 -0.020 -0.001 0.173 0.058 0.032 0.037 0.086 0.113 0.021 0.053 0.086 0.071 0.059 0.069

X22 ChildWalkingSafety 0.074 0.027 0.008 -0.013 0.179 0.005 0.155 -0.065 0.143 -0.032 -0.024 -0.080 -0.088 -0.055 0.058 -0.041 -0.021

X23 Pickpockets -0.040 0.085 0.098 0.027 0.102 0.264 0.238 0.189 0.205 0.373 0.105 0.258 0.196 0.049 0.009 0.013 -0.015

X24 IncreaseToll 0.052 0.070 0.022 -0.128 -0.220 0.018 -0.034 -0.046 -0.027 0.056 0.178 -0.071 -0.078 0.039 0.024 0.023 0.073

X25 ReduceBusCrowdedness 0.070 0.049 0.029 0.029 -0.040 -0.022 -0.011 0.015 -0.047 0.002 0.130 -0.198 -0.167 -0.045 -0.045 0.014 -0.053

X26 IncreaseBusFrequency 0.083 0.032 0.032 0.019 -0.038 -0.013 0.006 0.030 -0.005 0.089 0.109 -0.149 -0.154 -0.054 -0.050 0.028 -0.079

X27 ReduceBusFare 0.077 0.098 0.047 0.040 -0.057 -0.017 0.003 0.061 -0.043 0.036 0.122 -0.119 -0.137 -0.068 -0.015 0.065 -0.068

X28 ImproveBusComfort 0.090 0.033 0.035 0.031 -0.046 -0.031 0.018 0.001 -0.058 -0.027 0.135 -0.205 -0.165 -0.035 -0.038 0.008 -0.060

X29 BanBike 0.011 0.043 0.037 -0.073 -0.065 0.022 -0.088 -0.008 0.030 0.023 -0.062 0.043 0.047 0.006 -0.219 -0.119 -0.170

X30 BanEbike -0.012 0.063 0.045 -0.055 -0.025 -0.033 -0.113 -0.041 0.019 -0.021 -0.084 -0.013 0.026 -0.043 -0.195 -0.118 -0.235

X31 BanMotorcycle 0.015 0.075 0.020 -0.058 -0.099 -0.071 -0.119 0.018 0.026 -0.027 -0.062 -0.010 0.023 0.021 -0.112 -0.027 -0.180

X32 CarRespForAir 0.109 0.063 0.079 0.091 0.031 -0.041 -0.058 -0.040 0.075 0.068 0.009 -0.114 -0.035 -0.015 0.002 0.065 0.002

X17 X18 X19 X20 X21 X22 X23 X24 X25 X26 X27 X28 X29 X30 X31 X32

X17 EbikingConvenience 1.000

X18 EnvirQuality 0.061 1.000

X19 AirQuality 0.030 0.731 1.000

X20 VehicleEmission 0.019 0.203 0.250 1.000

X21 PedSafetyFromCrime 0.047 0.075 0.104 0.010 1.000

X22 ChildWalkingSafety -0.004 0.041 0.068 -0.074 #DIV/0! 1.000

X23 Pickpockets 0.017 0.248 0.229 0.373 0.146 -0.074 1.000

X24 IncreaseToll 0.054 0.053 0.071 0.070 0.103 -0.125 -0.058 1.000

X25 ReduceBusCrowdedness -0.002 0.088 0.095 0.038 0.068 -0.015 -0.024 0.156 1.000

X26 IncreaseBusFrequency 0.019 0.153 0.132 0.110 0.058 -0.034 0.075 0.167 0.861 1.000

X27 ReduceBusFare 0.030 0.144 0.136 0.114 0.060 -0.045 0.036 0.207 0.816 0.851 1.000

X28 ImproveBusComfort -0.012 0.042 0.031 0.019 0.053 0.005 -0.070 0.166 0.908 0.808 0.781 1.000

X29 BanBike -0.077 0.030 0.029 0.043 -0.022 -0.021 0.046 0.077 0.007 0.042 0.051 -0.009 1.000

X30 BanEbike -0.179 0.028 0.016 0.041 -0.020 0.066 -0.004 0.058 0.055 0.087 0.091 0.052 0.691 1.000

X31 BanMotorcycle -0.072 0.027 -0.024 -0.082 -0.002 0.036 0.040 0.041 0.020 0.073 0.048 0.003 0.355 0.451 1.000

X32 CarRespForAir -0.018 0.082 0.058 -0.022 0.007 0.055 0.059 0.166 0.023 0.032 -0.014 -0.009 0.003 0.038 0.027 1.000
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Appendix C: Correlation matrix of demographic, socioeconomic, and built-environmental 
variables and walking (Chapter 3) 
 

 
 

 
  

  Walk X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 

Y Walk 1.00 
             

X1 Age 0.38 1.00 
            

X2 Gender(1=male,0=female) -0.12 -0.06 1.00 
           

X3 Marriage 0.06 0.42 -0.09 1.00 
          

X4 Education -0.24 -0.56 0.07 -0.24 1.00 
         

X5 CarAccess -0.06 -0.09 0.03 0.09 0.18 1.00 
        

X6 Income -0.22 -0.23 0.12 0.07 0.32 0.41 1.00 
       

X7 Employment -0.46 -0.62 0.20 -0.15 0.37 0.04 0.26 1.00 
      

X8 DistanceToWork(km) -0.18 -0.21 0.06 -0.16 0.16 0.15 -0.07 #DIV/0! 1.00 
     

X9 DistanceToCityCenter(DrivingMinute) -0.03 0.08 -0.05 0.09 -0.13 -0.06 -0.16 -0.03 -0.07 1.00 
    

X10 DistanceToGrocery(WalkMinute) 0.12 0.18 -0.04 0.09 -0.09 -0.07 -0.03 -0.15 -0.05 0.25 1.00 
   

X11 DistanceToPark(WalkMinute) 0.11 0.10 0.02 0.07 -0.16 -0.02 -0.05 -0.04 -0.08 0.18 0.17 1.00 
  

X12 NumberOfBusRoutes 0.07 0.00 0.06 -0.06 -0.02 0.05 -0.02 0.03 0.10 -0.22 -0.14 -0.09 1.00 
 

X13 Commute(1=walk, 0=other) 0.07 0.10 -0.03 0.05 -0.08 -0.05 -0.06 #DIV/0! -0.30 0.01 -0.04 0.02 -0.01 1.00 
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Appendix D: Questionnaire design (English version) (Chapter 4) 
 
 

QUESTIONNAIRE ABOUT WALKING 
Case #___________          Filling date _____/_____/ 2018 (M/D/Y) 

Part A: Walking behavior 
1. What transport modes did you use in the last 7 days (up to yesterday)?   

 ☐ Driving or riding in a private car;  ☐ Taxi;  ☐ Subway;  ☐ Bus;  ☐ Walking;  ☐ Cycling with a private bike;   ☐ Cycling 

with a shared bike 

2. In the last 7 days, on how many days did you  

               |   0 day  |   1-2days  |   3-4days  |   5-6days  |   7days  | 

a. Walk all the way to or from work                      ☐             ☐              ☐              ☐              ☐ 

b. Walk to subway stations or bus stops to take transit                      ☐             ☐              ☐              ☐              ☐ 

c. Walk to destinations other than work or transit (such 
as shops, restaurants, entertainment, client’s office, 
friend’s home, and child’s school or afterschool, etc.) 

                     ☐             ☐              ☐              ☐              ☐ 

d. Walk for leisure (such as walking in a park, strolling in 
your community or on the street, or hiking, etc.) 

                     ☐             ☐              ☐              ☐              ☐ 

3 On a typical weekday, can you estimate how much time you spend  

3a. Walking for transport (including examples in question 2a, 2b, and 2c).…………………….……………….Number of minutes_______ 

3b. Walking for leisure (including examples in question 2d)…………………………………………………………….Number of minutes_______ 

4. On a typical weekend, can you estimate how much time you spend 

4a. Walking for transport……………Number of minutes_______        4b. Walking for leisure………..…..Number of minutes_______ 

Part B: Walking conditions 

1. How many months in a year do you usually not make trips by walking because of  

1a. Local climate (hot, cold, rain, snow, etc.).....Number of months_______        1b. Air pollution.….Number of months_______ 

2. Do you have access to a private or sharing bike?                                                             ☐ Yes   ☐ No.       

3. Do you have access to a private car?                                                                                  ☐ Yes   ☐ No 

4. Do you have driver’s license?                                                                                               ☐ Yes   ☐ No  

5. Do you currently have any health condition that limits the amount of walking?        ☐ Yes   ☐ No 

Part C: Neighborhood built-environment  
1. How far is it from your home to the nearest  

| Within 500m | 500m -1km | 1-2km | 2-5km | More than 5km | 

a. Subway station                                                                                            ☐                 ☐                ☐               ☐                ☐ 

b. Park                                                                                                               ☐                 ☐                ☐               ☐                ☐ 

c. Fresh food market or grocery                                                                   ☐                 ☐                ☐               ☐                ☐ 

d. Shopping center                                                                                          ☐                 ☐                ☐               ☐                ☐ 

e. If you need to pick up child from school, how far is the school          ☐                 ☐                ☐               ☐                ☐ 

2. How many buses are there within 10 minute walk from your home? 

☐ 0 Bus;       ☐ 1-5 Buses;       ☐ 5-10 Buses;       ☐ 10-20 Buses;       ☐ More than 20 Buses 

3. Are there sidewalks around your residential district (xiaoqu)?    ☐ No;    ☐ Yes, along some roads;    ☐ Yes, along all roads 

4. If Yes for question 3, are the sidewalks occupied by parking?     ☐ No;    ☐ Yes, a few sidewalks are occupied by parking;    

                                                                                                                                    ☐ Yes, most sidewalks are occupied by parking.   

5. Which of the following best describes the aesthetic quality of the environment around your community? 

☐ Very good;               ☐ Good;       ☐ Neither good nor bad;       ☐ Bad;                      ☐ Very bad 

6. How far is your home from work? 

☐ Less than 2km;         ☐ 2-5km;                    ☐ 5-10 km;                 ☐ 10-20 km;            ☐ more than 20km 
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Part D: Ideas about walking 

Please indicate how much you agree or disagree with the following statements ("I” refers to the interviewee). 

    |strongly disagree| disagree |  neutral  |  agree | strongly agree| 

1. I like walking.                     ☐               ☐              ☐              ☐              ☐ 

2. I am willing to walk some distance every day.                     ☐               ☐              ☐              ☐              ☐ 

3. I enjoy walking with family members or friends.                     ☐               ☐              ☐              ☐              ☐ 

4. A person traveling on foot cannot afford a car.                     ☐               ☐              ☐              ☐              ☐ 

5. Walking does not fit in the fast-paced life.                                                                             ☐               ☐              ☐              ☐              ☐ 

6. Walking is fashionable.                     ☐               ☐              ☐              ☐              ☐ 

7. Walking fatigues me.                     ☐               ☐              ☐              ☐              ☐ 

8. Walking wastes time.                     ☐               ☐              ☐              ☐              ☐ 

9. When I walk, I can express myself (e.g. Style, 
confidence, beauty and so on). 

                    ☐               ☐              ☐              ☐              ☐ 

10. Walking is an important part of life.                     ☐               ☐              ☐              ☐              ☐ 

11. Walking is good for physical health.                     ☐               ☐              ☐              ☐              ☐ 

12. Walking keeps me in a good mental state.                     ☐               ☐              ☐              ☐              ☐ 

13. Walking is a symbol of the simple and unadorned life-

style. 
                    ☐               ☐              ☐              ☐              ☐ 

14. Humans are born to walk.                     ☐               ☐              ☐              ☐              ☐ 

15. I feel close to the nature while walking.                     ☐               ☐              ☐              ☐              ☐ 

16. Walking does not match my personal image status.                     ☐               ☐              ☐              ☐              ☐ 

17. Walking is an environmental-friendly way of transport.                     ☐               ☐              ☐              ☐              ☐ 

18. Walking is cost effective.                     ☐               ☐              ☐              ☐              ☐ 

19. The shoes and clothes I need to wear make it difficult 
to walk. 

                    ☐               ☐              ☐              ☐              ☐ 

20. Walking is convenient for short trips.                                                                                  ☐               ☐              ☐              ☐              ☐ 

21. Walking exposes me to pollution.                       ☐               ☐              ☐              ☐              ☐ 

22. Walking allows me to observe my surroundings.                     ☐               ☐              ☐              ☐              ☐ 

Part E: About interviewee 

For statistical purpose, please tell me some information about yourself. Leave it blank for the question you prefer not to tell. 

1. Your age by last birthday:   ☐ 16-19;   ☐ 20-29;   ☐ 30-39;   ☐ 40-49;   ☐ 50-59;    ☐ 60-69;    ☐ 70-79;    ☐ 80 or above 

2. Do you live with your significant other?         ☐ Yes;         ☐ No    (Note: significant other means husband, wife, girlfriend, or boyfriend.) 

3. Do you live with minor child?     ☐ Yes;         ☐ No 

4. Do you live with parent or parent-in-law?     ☐ Yes;         ☐ No 

5. Educational degree attained:  

☐ Primary or middle school;   ☐ High school or secondary school;   ☐ Associate;   ☐ Bachelor;   ☐ Master;   ☐ Doctor 

6. Which province and city did you spend most time before the age of 18?  ______________ (Province) _____________ (City) 

7. What is your current home location?  _________ (City) ______________(Street) _________________ (Community name) 

8. Proximate total annual HOUSEHOLD income. Please mark            on the scale below. (￥Chinese Yuan) 

 
 

Above 2Million  2,000,000 1000,000 500,000 200,000 100,000 50,000 0 

(Note: HOUSEHOLD includes all family members who live together.) 

20,000 

Appendix D: Questionnaire design (English version) (Chapter 4) Continued 
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Appendix E: Questionnaire design (Chinese version) (Chapter 4) 
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Appendix E: Questionnaire design (Chinese version) (Chapter 4) Continued 



260 
 

Appendix F: Interview questions in Chinese (Chapter 4) 
 

Part A: Main questions 
 
我对步行感兴趣，说到步行您会想到什么样的词语、活动或人物形象？ 
您喜欢步行吗？为什么？ 
您一般都是步行去哪儿呢，就是什么样的目的？ 

  您会和家人在晚饭后散步吗？ 
  您会去逛街吗？ 
  恋爱的时候会和男（女）朋友去散步吗？ 

您觉得出门经常步行的人和经常开车的人，他们有区别吗？ 
您认为像北京这样的大城市里交通系统当中您能想到最严重的问题是什么？ 
您觉得步行对生活质量有贡献吗？ 
您觉得有围墙有门的小区会让人们在城市里面步行变得困难吗？ 
您觉得共享单车对生活质量有帮助吗？ 

 
Part B: Optional questions 
 

您听过“饭后百步走，活到 99”这句民间谚语吗？ 

您认为步行跟简朴的生活方式有关吗？ 

您觉得人生来就是要步行的吗？ 

有的人认为步行让人亲近自然。您觉得呢？ 

您认为步行是一种很好的交流方式吗？ 

您步行速度如何？(比一般人快、慢、还是差不多？) 

平时着装会考虑方便步行吗？ 

您认为什么因素对人的步行多少影响比较大?  

公司有淋浴间吗？ 

您会为了环保而选择步行吗？ 

小汽车重要吗？ 

您步行的多少受到他人或社会活动的影响吗？（比如同事、朋友、社会的健走、徒步、马拉

松潮流） 

您有其它什么健身活动吗？ 

您有其它关于步行的内容想和我分享吗？ 
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Appendix G: Matrix of bivariate correlation between Y and all variables (based on the 100 questionnaires) 
(Chapter 4) 

 Total walk 
in a week 

Y1 

Walk in a weekday Walk on a weekend day 
Transport 

Y2 
Leisure 

Y3 
Transport 

Y4 
Leisure 

Y5 
A1g Used a shared or private bicycle in the past 7 days -0.19 -0.12 -0.13 -0.10 -0.18 
B3 Access to a car 0.04 0.14 0.04 -0.18 -0.04 
C1a Distance to a subway station 0.01 0.06 -0.12 0.10 0.12 
C1b Distance to a park 0.02 0.06 0.00 0.17 -0.10 

C1c Disance to grocery or fresh market 0.09 0.06 0.05 -0.02 0.15 
C1d Disance to a shopping center 0.05 -0.07 0.12 -0.13 0.12 
C1e Disance to child's school if applicable 0.07 0.16 0.02 0.10 -0.07 
C2 Number of buses at the bus stops within 10-minute walk 0.02 0.07 0.04 0.07 -0.12 

C3 Presence of sidewalk -0.11 0.04 -0.13 -0.04 -0.16 
C4 Sidewalk occupied by car parking -0.08 -0.11 -0.04 -0.17 0.02 

C5 Aesthetics of neighborhood 0.14 0.13 0.10 -0.02 0.12 
C6 Distance to work 0.09 0.01 0.03 -0.07 0.31 
D3 I enjoy walking with family members or friends. -0.02 -0.02 -0.02 -0.13 0.07 
D4 A person traveling on foot cannot afford a car. -0.10 -0.04 -0.10 -0.09 -0.06 
D5 Walking does not fit in the fast-paced life.                                                         -0.16 -0.18 -0.16 0.02 0.00 
D6 Walking is fashionable. 0.12 0.11 0.09 0.08 0.05 

D7 Walking fatigues me. -0.21 -0.12 -0.16 -0.14 -0.19 
D8 Walking wastes time. -0.23 -0.26 -0.15 -0.18 -0.05 
D9 When I walk I can express myself (eg. Style, confidence, beauty). 0.23 0.10 0.23 0.15 0.15 
D10 Walking is an important part of life. 0.21 0.18 0.11 0.16 0.17 

D11 Walking is good for physical health. 0.02 -0.08 0.08 0.10 0.00 
D12 Walking keeps me in a good mental state. 0.26 0.13 0.20 0.25 0.23 
D13 Walking is a symbol of the simple life-style. 0.10 0.02 0.04 0.10 0.19 
D14 Humans are born to walk. 0.18 0.07 0.19 0.09 0.14 
D15 I feel close to the nature while walking. 0.12 -0.11 0.18 0.06 0.21 
D17 Walking is an environmental-friendly way of transport. -0.05 -0.14 -0.01 -0.02 0.05 
D18 Walking is cost effective. -0.08 -0.15 0.00 -0.01 -0.04 
D19 The shoes and clothes I need to wear make it difficult to walk. -0.11 -0.03 -0.14 -0.02 -0.06 

D20 Walking is convenient for short trips.                                                              0.24 0.15 0.22 0.15 0.13 
D21 Walking exposes me to pollution.   -0.09 -0.05 -0.08 -0.01 -0.09 
D22 Walking allows me to observe my surroundings. -0.10 -0.03 -0.17 0.08 -0.03 

E1 Age 0.56 0.41 0.53 0.24 0.21 
E2 Live with partner 0.10 0.10 0.13 -0.20 0.06 
E3 Live with child 0.10 0.23 0.01 -0.14 0.03 

E4 Live with parent -0.13 -0.10 -0.09 -0.15 -0.07 
E5 Education level -0.15 -0.16 -0.14 -0.12 0.04 
E8 Annual household income -0.07 -0.05 -0.12 -0.19 0.14 
F1 Female 0.19 0.03 0.18 0.14 0.19 
F2 Nonworking 0.34 0.23 0.34 0.24 0.10 
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Appendix H: Matrix of bivariate correlation between demographic, socioeconomic, and built-environmental variables (based on the 100 
questionnaires) (Chapter 4) 
 
 

  Bike Sub 
way 

Park Groc 
ery 

Shop 
ping 

School Bus Side 
walk 

Occu 
pied 

Aesth 
etics 

Dis  
work 

Age Partner Child Parent Educ 
ation 

Inc 
ome 

Fe 
male 

Non 
Working 

Car 

Used bike in the past 7 days 1.00 
                   

Distance to a subway station -0.10 1.00 
                  

Distance to a park -0.05 0.18 1.00 
                 

Distance to a grocery or fresh 
market 

-0.28 0.36 0.12 1.00 
                

Distance to a shopping center -0.06 0.30 0.11 0.46 1.00 
               

Distance to child’s school -0.15 0.00 0.04 0.15 -0.14 1.00 
              

Number of buses within 10-
minute walk 

0.45 -0.18 0.06 -0.22 -0.24 0.02 1.00 
             

Presence of sidewalk 0.07 -0.03 -0.21 -0.19 -0.16 -0.19 0.15 1.00 
            

Sidewalk occupied by car parking 0.09 0.12 0.01 0.05 0.17 0.00 -0.05 -0.12 1.00 
           

Aesthetics of neighborhood -0.19 -0.02 -0.23 -0.02 -0.02 -0.03 -0.04 0.06 -0.24 1.00 
          

Distance to work -0.20 0.36 -0.07 0.10 0.15 -0.06 -0.20 -0.14 0.12 0.11 1.00 
         

Age -0.31 0.06 0.00 -0.01 -0.04 0.02 -0.09 0.12 -0.14 0.33 -0.09 1.00 
        

Live with partner -0.08 0.12 -0.05 0.08 0.09 #DIV/0! 0.07 0.08 0.07 0.22 0.29 0.29 1.00 
       

Live with child 0.08 0.16 -0.11 0.00 0.03 -0.24 0.19 0.00 0.01 0.11 0.28 0.19 0.50 1.00 
      

Live with parent 0.25 0.08 -0.11 -0.14 0.08 -0.01 0.18 -0.08 0.21 -0.01 0.20 -0.11 0.18 0.40 1.00 
     

Education level 0.19 -0.05 -0.09 -0.30 -0.19 0.17 0.09 0.21 -0.06 0.10 0.19 -0.14 0.33 0.08 0.14 1.00 
    

Household annual income -0.06 0.06 -0.07 -0.10 -0.07 -0.10 -0.04 0.20 -0.06 0.12 0.21 -0.07 0.34 0.14 0.12 0.36 1.00 
   

Female -0.04 -0.01 -0.11 0.10 0.09 -0.22 0.02 -0.15 -0.01 0.07 0.00 0.06 0.02 0.08 -0.02 -0.14 0.07 1.00 
  

Nonworking -0.15 0.01 0.14 0.01 -0.07 0.02 0.18 0.18 0.05 0.03 -0.12 0.42 0.12 0.16 -0.11 -0.11 -0.06 0.03 1.00 
 

Car access 0.05 0.13 -0.07 -0.14 -0.06 0.00 0.05 0.20 0.09 0.08 0.11 0.32 0.49 0.32 0.17 0.20 0.30 -0.18 -0.01 1.00 
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Appendix I: Matrix of bivariate correlation between values variables (based on the 100 questionnaires) (Chapter 4) 
 
 

 
 
 

  D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D17 D18 D19 D20 D21 D22 

D3 I enjoy walking with family 
members or friends. 

1.00 
                  

D4 A person traveling on foot 
cannot afford a car. 

0.03 1.00 
                 

D5 Walking does not fit in the fast-
paced life.                                                         

0.01 0.23 1.00 
                

D6 Walking is fashionable. -0.27 0.10 -0.05 1.00 
               

D7 Walking fatigues me. 0.06 0.49 0.19 0.00 1.00 
              

D8 Walking wastes time. 0.00 0.25 0.37 0.12 0.21 1.00 
             

D9 When I walk I can express 
myself (eg. Style, confidence, 
beauty). 

-0.21 0.10 0.02 0.32 0.01 0.07 1.00 
            

D10 Walking is an important part 
of life. 

0.06 -0.20 -0.19 0.10 -0.28 -0.23 0.18 1.00 
           

D11 Walking is good for physical 
health. 

-0.04 0.01 -0.13 0.14 0.03 -0.15 -0.01 0.29 1.00 
          

D12 Walking keeps me in a good 
mental state. 

0.02 -0.27 -0.09 0.12 -0.24 -0.12 0.05 0.43 -0.05 1.00 
         

D13 Walking is a symbol of the 
simple life-style. 

0.02 0.15 0.11 0.17 0.08 0.03 0.11 0.24 0.10 0.06 1.00 
        

D14 Humans are born to walk. 0.07 0.07 0.06 0.19 0.03 0.02 0.12 0.21 0.06 0.15 0.27 1.00 
       

D15 I feel close to the nature while 
walking. 

0.13 0.04 0.09 0.09 -0.07 -0.02 0.19 0.33 -0.06 0.31 0.27 0.26 1.00 
      

D17 Walking is an environmental-
friendly way of transport. 

0.02 0.04 0.16 0.06 0.08 0.06 -0.14 0.20 0.17 0.05 0.12 0.02 -0.05 1.00 
     

D18 Walking is cost effective. 0.02 -0.09 0.09 0.04 0.02 0.15 -0.08 0.06 -0.01 0.16 0.18 -0.03 0.12 0.34 1.00 
    

D19 The shoes and clothes I need 
to wear make it difficult to walk. 

0.06 -0.02 0.15 -0.14 -0.05 0.17 0.06 -0.11 -0.29 -0.06 0.04 -0.14 0.09 -0.06 -0.12 1.00 
   

D20 Walking is convenient for 
short trips.                                                              

0.12 0.02 -0.15 0.05 -0.19 -0.17 -0.06 0.11 -0.03 0.20 0.06 0.14 0.05 0.06 0.21 0.05 1.00 
  

D21 Walking exposes me to 
pollution.   

0.07 -0.06 0.11 -0.14 -0.12 0.09 -0.02 0.01 0.08 0.08 -0.16 -0.05 -0.11 0.08 0.14 0.07 0.14 1.00 
 

D22 Walking allows me to observe 
my surroundings. 

-0.06 0.02 0.09 0.20 0.04 0.08 0.20 0.28 -0.03 0.24 0.14 0.19 0.22 0.08 0.19 0.05 -0.05 0.00 1.00 


