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Abstract

Integrated Active Transportation Planning:
Cultures, Trends, and Behaviors in Hong Kong and San Francisco

by
Meiqing Li

Doctor of Philosophy in City and Regional Planning

and the Designated Emphasis in Global Metropolitan Studies

University of California, Berkeley

Professor Daniel A. Rodriguez, Chair

This dissertation consists of three interrelated empirical studies on active transportation planning,
the built environment, and pedestrian behaviors in Hong Kong and the San Francisco Bay Area.
Through two independent case studies and one comparative study, I examine three overarching
research questions: 1) what is the role of social media in facilitating civic urbanism for active
transportation? 2) how are active transportation plans associated with the built environment over
time? 3) how do pedestrian behaviors differ across cultures? I employ various data and analytical
methods to answer these questions.

I first survey the institutional contexts for active transportation planning in Hong Kong and the
Bay Area before delving into the three empirical studies in the following three chapters. The
active transportation planning process in Hong Kong manifests a complex interplay between the
government and civil society, a multifaceted process involving public participation, economic
incentives, institutional organization, planning culture and politics. Contrary to the territory-wide
strategic plans in Hong Kong, the Bay Area jurisdictions adopt city or county-level master plans
for bicycle and pedestrian environment improvements.

The first study examines the use of social media by local placemaking non-governmental
organizations (NGOs) in Hong Kong, and its role in facilitating public participation processes in
active transportation planning. It utilizes social media texts and in-depth interviews with
stakeholders to gauge opinions towards active transportation issues in Hong Kong, as well as
how the NGOs employ social media as a tool to engage the public around active transportation
agendas especially when formal participation channels exhibit limited capacity. The findings
reveal the role of social media as a critical outlet for advocacy and a collaborative decision-
making process. The case also demonstrates the opportunities for governmental agencies to



collaborate with civil society organizations for more people-centric active transportation
planning. However, to build the trust that supports such collaboration requires substantial work.

The second study sits in the context of the San Francisco Bay Area. It uses a mixed method
approach to investigate the trends and implementation pathways of pedestrian infrastructure
enhancements around BART and Caltrain stations in the San Francisco Bay Area. It utilizes
several novel datasets generated from unstructured data with statistical modeling, to
systematically examine the built environment changes and their association with plans at a high
spatial-temporal resolution. It demonstrates the potential role of plans in instigating changes in
marked crosswalks at station area intersections, as well as the interactive effects contributed by a
variety of station area characteristics. The upgrading and addition of high-visibility crosswalks
show an overall improvement of pedestrian environment, suggesting the effectiveness of the
presence of master plans.

The third empirical chapter presents a comparative study of pedestrian behaviors across Hong
Kong and the San Francisco Bay Area. It utilizes a comprehensive dataset on behavior,
infrastructure, and environment for the pedestrians collected at 283 heavy rail station areas, to
understand the nuances of pedestrian interaction with human scale environment across two
seemingly different cultures for walking in the context of contrasting urban form, car-
dependency, as well as the perception of walking. The findings highlight the importance of
observing the context-specific nuances in human-centric urban design. First, the types of
pedestrian infrastructure and ambient environment surrounding transit-access pedestrians present
more similarities than differences across cultures. Second, a typical pedestrian in Hong Kong and
San Francisco appears to behave in a similar manner given a comparable level of perceived
stress and risk from cars. Third, regions differ in their choices of design treatments for a specific
road or traffic flow condition. However, I document how this sometimes may lead to counter
effective or unintended results.

Altogether, the three studies contribute a comprehensive story about the state-of-the-art practice
of active transportation planning in a global context. It shows how different policy contexts
shape the roles of prominent stakeholders in the active transportation planning process. The two-
case comparison extends findings from single case studies in terms of how urban design transfer
or deviate from place to place. In order to achieve active transportation-friendly environment,
design strategies should not be taken at face value without examining the human-scale nuances
such as walking speed or compliance with traffic rules.
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Chapter 1 Introduction

1.1. Introduction

This dissertation investigates the relationship between civic urbanism, plans, the built
environment, and active travel behaviors in Hong Kong and San Francisco. It tells three
complete and connected stories about active transportation planning in two different geographies
across countries. Without specification, Hong Kong generally refers to the whole territory of the
Hong Kong Special Administration Region, whereas San Francisco is a loose geographic
definition that encompasses the nine-county San Francisco Bay Area.

Despite distinct political, social and economic contexts, active transportation has gained
popularity across multiple cultures. With two comparative cases in the United States and Asia, |
adopt a mixed-methods approach including archival research, expert interviews, field
observations, machine learning, and statistical analysis to examine three primary research
questions: 1) what is the role of social media in facilitating civic urbanism for active
transportation? 2) how are active transportation plans associated with the built environment over
time? 3) how do pedestrian behaviors differ across cultures? These questions bridge across the
planning process, built environment outcomes, and behavioral responses pertaining to active
transportation planning in different contexts, the answers to which can contribute to a
comprehensive understanding of the multilateral planning mechanism and to inform sustainable
transportation policy transfers across the globe.

1.2. Motivation: Sustainable Transportation and Global Policy Transfer

Sustainable mobility, or sustainable transport, is an overarching theme that encompasses
transportation-related policies and interventions that address a broad range of environmental and
social issues, such as climate change, pollution, traffic congestion, and road safety. Because the
transportation sector contributes a significant share of global greenhouse gas (GHG) emissions,
and has been the greatest source of GHG emissions in the U.S. (US EPA, 2017), significant effort
of sustainable transportation planning has been placed on mitigating GHG emissions and its
impact on climate change. In order to reduce carbon footprint and provide high-quality access,
cities have embraced various climate action plans and sustainable transportation plans that
promote active modes of transportation, particularly walking and cycling which are considered
green modes with zero emissions.

Both Hong Kong and San Francisco make a case for studying active transportation planning
process in a metropolitan setting. Particularly, they share similar sizes of population and rail-
backbone transit network as well as an overarching goal for sustainable mobility. However, they
contrast in urban form, car-dependency, and planning institutions. They also exemplify the
diverse underlying circumstances of the planning process. First, despite the shared goals of



achieving more sustainable and equitable transportation, the objective for planning remains in
specific localities. For example, the main objective for sustainable transportation in the U.S. is to
reverse the long-persistent trend of auto-dependency, whereas in Hong Kong the priority is to
enhance walkability since walking has already served as a ubiquitous mode of access to public
transit, accounting for almost 90% of all trips.

Second, individual motivations for active travel vary across countries. For example, in China
people use active means of transportation largely due to the economic constraints to choose other
modes, but people in the U.S. tend to do so for environmental and health considerations (Kwan
et al., 2014). Even among countries of the developed world, the mode share of active
transportation varies from as high as 30-40% in Nordic countries to below 10% in Canada,
Australia and the U.S., due to urban form and other cultural, political factors (Bassett et al.,
2008).

Third, the means of planning differ as policy goals fold out in action as local planning cultures
intertwine with the planning process. In Hong Kong, the government’s visions for active
transportation live in territory-wide strategic plans such as climate action plans and long-range
plans to support high-level goals of carbon emission reduction and to enhance the quality of
public space. At the same time, civic urbanism emerges as an alternative means of participation
in a less democratic planning process. In the Bay Area, where the public contribute more to the
planning process than in Hong Kong, local jurisdictions implement active transportation master
plans to enhance safety and equitable access. Hong Kong as a “city-state” has a comparable
geographic scale with cities in the U.S., whereas it being a westernized Asian society makes it
less distant from U.S. cities than other Asian cities from a policy perspective.

As cities adopt similar goals, much is yet to understand about the cultural and historical
specificities in shaping the outcomes of similar policies. Understanding sustainable transport
policies and practices across cultures, as well as individual behaviors can inform context-
sensitive planning as cities move towards more sustainable living. So far, there has been a lack of
international comparison in the way planning systems work in practice, especially for
transportation planning, though the influence of wider societal and cultural context on planning,
as well as individual perceptions is widely recognized (Nadin, 2012; Ni et al., 2020).

The COVID-19 pandemic even highlighted the relevance of cultural norms as an important
factor that shapes individual behaviors. Hong Kong as a quintessential example of high-density
living, and the Bay Area as the forefront of sustainable transportation policy in a car-dependent
country, can both have significant implications for a global policy learning and practice.

1.3. Overview

This dissertation consists of five chapters, with Chapter 1 and Chapter 6 being the introduction
and conclusions and Chapter 2 introducing the planning contexts of the two case studies. Chapter
3,4 and 5 are self-contained research chapters organized around a primary research question,



containing background and literature, methodology, findings, and discussion sections. Among the
research chapters, Chapter 3 focuses on the active transportation planning process in Hong Kong,
Chapter 4 associates the planning process with built environment changes around rail stations in
the San Francisco Bay Area, and Chapter 5 centers around the behavioral response to human
scale designs in the contrasting settings of Hong Kong and San Francisco.

In the chapters, I also investigate the different actors and scales of planning. Chapter 3 examines
the grassroots organizations and citizen participations in the virtual space; Chapter 4 studies
formal planning in physical space at a municipal or regional scale; Chapter 5 delves into
individual pedestrian behaviors at the intersection scale. Figure 1.1 outlines the interrelations
among the stakeholders and elements of the planning process.

Active Transportation Social, cultural, political contexts
Planning

-

Civic urbanism

Flanning process Urban form

Built environment

Planners i
Behaviors

| —

Figure 1.1 Conceptual framework of the dissertation



Chapter 2 Active Transportation Planning in Hong Kong and San
Francisco

Hong Kong and the San Francisco Bay Area share some commonalities such as metropolitan
scale, regional transit network, and overall goals and strategies for active transportation planning,
which forms the basis for comparison, but differ in planning institutions that lead to unique
processes for stakeholder participation and plan implementation. Table 2.1 summarizes and
compares the basic geographic and travel characteristics underlying the different active
transportation planning processes introduced in this chapter, which form the basis for
comparison.

Table 2.1 Key characteristics of Hong Kong and the San Francisco Bay Area

Hong Kong San Francisco Bay Area
Area 2,755 km? 18,040 km?
Population 7.36 million 7.76 million
Travel characteristics Predominately walking and  Mostly car-dependent, few
public transit, cycling for walking and cycling (3.5% transit
leisure only (88% trips by commute mode share)?
transit)?
Regional rail transit system MTR BART, Caltrain
Road safety? 204 per 100k population 369 per 100k population
Existing active transportation Sidewalks, at-grade and Sidewalks, at-grade crossings,
infrastructure grade-separated crossings,  cycle lanes, trails and cycle paths

trails and cycle paths

Active transportation plans Territory-wide strategic Regional, county or city-wide
plans active transportation plans

Active transportation planning Town Planning Board, MTC, various county or city

agencies Transport Department transportation authorities

1 From the 2011 Hong Kong Travel Characteristics Survey, the most recent available data.
2 From American Community Survey 1-year estimate for the San Francsico Bay Area, 2021.
3 Estimated from the number of traffic accidents and population, in Hong Kong (2020), and the Bay Area (2022).

2.1. Active Transportation Planning in Hong Kong

In Hong Kong (Figure 2.1), the active transportation planning scene has featured tensions
between civil society and planning institutions. While grassroots groups advocate for a street



reform that prioritizes pedestrians and cyclists, transportation planning practices center around
car-centric engineering tactics. On this front, some scholarly articles criticize the government’s
climate action and sustainability transportation policy agenda as “window dressing” and with a
lack of public participation during the consultation (Mottershead, 2004; Ng, 2012).

New Territories
1 Islands District
2 Kwai Tsing District
3 North District

4 Sai Kung District
5 Sha Tin District

6 Tal Po District

7 Tsuen Wan District
8 Tuen Mun District
9 Yuen Long District

Kowloon

10 Kowloon City District
11 Kwun Tong District
12 Sham Shui Po District
13 Wong Tai Sin District
14 Yau Tsim Mong District

Hong Kong Island

15 Central & Western District
16 Eastern District

17 Southern District

18 Wan Chai District

Figure 2.1 The Hong Kong Special Administration Region

Although public transportation development has been one of Hong Kong government’s policy
priorities since its first White Paper was published in 1979, active transportation in Hong Kong,
as part of the city’s sustainable transportation policy, did not take stage until the 2000s. Before
then, each territorial transport policy white paper followed a decennial Comprehensive Transport
Study (CTS) (Figure 2.2). The Comprehensive Transport Study is a transportation study
document that aims to develop a territory-wide strategy for transportation in Hong Kong.

The first and second Comprehensive Transport Study (CTS-1 and 2) were followed by the first
and second White Papers in 1979 and 1990 aspiring to build an efficient road system. There was
no major update in the Second White Paper in terms of policy goals. According to a policy
review at that time, “[t]he transport policy of Hong Kong is clearly designed to restrict to a
maximum extent individual modes of transportation (bicycles, motorcycles, passenger cars) or



small collective ones (rickshaw, motor rickshaw, microbuses). The aim is to optimize the use of
public road infrastructure and to improve traffic safety and management” (Keep a City Moving,
1993). The policy put public transit in competition with other alternative modes of
transportation. In this context, motorized transit became the sole priority over other road users
including bicycles and pedestrians.

The successive transport strategy paper Hong Kong Moving Ahead (1999) following CTS-3, was
the first and foremost plan that set out sustainable transportation policy strategies, including
land-use transport integration, railway back-bone, and environment protection strategies
pertaining to active transportation. Based on these strategies, the government laid out initiatives
to promote green transport and support the rail-backbone system by pedestrianizing selected
roads and providing walkways to rail stations. These initiatives started to consider active
transportation as an integral part of the city’s railway back-bone transit system. During this
period, the government implemented a few pilot schemes such as the planning of Wan Chai
Bypass, pedestrian schemes in Causeway Bay, Central, Mong Kok, and Stanley, along with the
first attempt to conduct public consultation (Cheng, 2007). Apart from comprehensive transport
studies, the government has managed two large scale Travel Characteristics Surveys (TCS-2002
and TCS-2011), and the ongoing TCS-2022.

First Comprehensive Transport
Study (CTS-1), first Transport

White Paper

1970s

/0\0

1986

CTS-3, Hong Kong Moving
Ahead, Strategic Environmental
Assessment (SEA)

1999

O TCS-2011

TCS-2002

O

2017

Overall walkability strategy
make it connected, make it
safe, make it enjoyable

2020

O

O

2021

Second Comprehensive
Transport Study (CTS-2)

Climate Action Plan 2030+,
Walk in HK Initiative: small

Climate Action Plan 2050, Clear
Air Plan 2035

TCS-2022

scale pilot schemes

Figure 2.2 The government’s sustainable transportation development timeline

Hong Kong’s sustainable transportation policy took a climate turn in the late 2010s, when the
government carried out the 2017 Climate Action Plan 2030+, Climate Action Plan 2050 (2021),
and Clear Air Plan 2035 (2021). Active transportation, including walking and cycling, had higher
priority to achieve the green mobility goals. At the same time, the Transport Department
commenced the “Walk in HK Initiative” (Ockenden, 2020) in 2017 to test out small-scale
pedestrianizing schemes while another policy document in 2020 put forward an overall
walkability strategy: “make it connected”, “make it safer”, and “make it enjoyable” (LCQ22,
n.d.). The government proposed new walkability enhancement measures and incorporated the



Walkability Project Management Office into the Regional Offices of the Highways Department
for better coordination.

Active transportation in Hong Kong generally includes walking and cycling. The use of Electric
Mobility Devices (EMDs) is banned on roads (Figure 2.3), although regulatory measures and
legislative process for legal use of EMDs have been underway (Transport Department - Electric
Mobility Devices, n.d.). Although they share the active mobility theme, walking and cycling
behaviors have distinct characteristics in Hong Kong. Walking is a ubiquitous mode. The 2011
Travel Characteristics survey estimated a total of 88% of the trips were by public transport, with
almost all trips connecting to a walking leg. Cycling, on the other hand, is less common, with
only 0.5% of daily commute by bike (Luko, 2019), especially in the metro areas of Hong Kong
Island and Kowloon Peninsula (10-18 in Figure 2.4). Most cycling facilities are in the New
Territories and serve recreational purposes rather than utilitarian travel (Figure 2.4). While the
government strives to promote a bicycle friendly environment in the New Territories and new
development, cycling as a commuting mode in the metro area is not encouraged due to road
safety concerns. So far, there has been a total of about 250-kilometers of cycle tracks in the

whole territory (Interviewee 5, 2022).

Figure 2.3 EMDs are banned from the street (2022)
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Figure 2.4 Major cycle tracks and bicycle parking sites in Hong Kong, map from Cycling
Information Centre, Transport Department)

Several governmental organizations are involved in the active transportation planning process,
primarily the Transport Department, Highways Department, Civil Engineering and Development
Department and Planning Department. Planning for new walking and cycling infrastructure
shares a similar multi-departmental statutory procedure, where the Outline Zoning Plan (OZP)
prepared by the Town Planning Board (TPB) serves as the blueprint for what should be allowed
to build and where.

In general, active transportation infrastructure is built through either development projects or
road improvements. Most development projects, regardless of scale, have to go through a TPB
review by board members who represent a wide range of professional expertise relevant to each
case. Though the Transport Department provides general guidelines for the design of walking
and cycling infrastructure, project approval is eventually under the control of TPB members who
consider walking and cycling access as part of a broader development project package. For
infrastructure projects such as the New Territories Cycle Track Network or other road
improvement projects, the Civil Engineering and Development Department is responsible for the
implementation by coordinating with other departments like the Transport Department for
professional advice based on design manuals or the district specific situations. In either case,
transportation planning decisions rely heavily on professional judgement by the Transport
Department staff who sit on the TPB committees (Figure 2.5).
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Figure 2.5 Composition of the Town Planning Board (source: Town Planning Board)

Moreover, the Mass Transit Railway (MTR) Corporation is responsible for providing rail station
area walkways. The city’s historical rail backbone strategy and quintessential Rail + Property
(R+P) model grant the MTR Corporation development rights for all passenger connections to
stations. It is MTR’s economic incentive to provide station area walkways that lead to trains.
However, such incentive does not extend beyond the station areas. The civic community shows
disappointment that pedestrianization is only confined to rail station areas (Keegan, 2018).

Given the current institutional organization, multiple departments’ involvement in the planning
process makes inter-departmental coordination a key to the success of active transportation
planning projects. So far, however, such coordination seems sporadic. According to a few
planning scholars, “the government has generally been on the right track in the policy setting
level. How the policies are effectively carried out is the challenge ahead” (Cheng, 2007; Zheng,
2013). More than twenty years since Hong Kong Moving Ahead, progress seemed slow on the
implementation side. Since there is no territory-wide active transportation plan, public
consultation on cycle track or pedestrian planning only happens at the project approval stage
when plans are seeking comments from the Town Planning Board. Public officials tend to take a
pragmatic approach offering minimal guidelines throughout the project-based approach.

Public participation often takes the form of ex-post consultation, at some degree of tokenism
(Arnstein, 1969) in which the public can make comments on planning applications to the TPB.
Public comments are assessed by the Board on a case-by-case basis and would be addressed only



if they are planning-related (Town Planning Board, 2023). Recent large-scale new development
area planning projects often involve a public engagement program. For example, the North East
New Territories New Development Areas (NDAs) Planning and Engineering Study has a three-
stage public engagement program where the government published responses to each public
comment on the development proposals, to ensure that public views are incorporated into the
plan (Civil Engineering and Development Department et al., 2013).

2.2. Active Transportation Planning in the San Francisco Bay Area

The active transportation planning process in the San Francisco Bay Area engages multilevel
transportation planning agencies to implement regional, county, or city level active transportation
plans. The seven-million-population region has led the innovation in active transportation
planning with numerous walking and cycling programs and policies by different levels of
jurisdictions including the state, regional MPOs, counties and cities. The Metropolitan
Transportation Commission (MTC), the Bay Area’s metropolitan planning organization (MPO)
adopted its first Regional Bicycle Plan since 2001.

Due to a fragmented transportation governance structure, active transportation enhancements in
the Bay Area often rely on local jurisdictions to implement the projects, where plans can serve as
an important instrument. The plans take the form of transportation safety plans, stand-alone
pedestrian plans, combined pedestrian-bicycle plans, and active transportation plans. In addition
to the master plans, local or regional transportation agencies develop other active transportation
related policy documents like Complete Streets policies, Vision Zero action plans, and Safe
Route to School programs, which target specific policy goals but have less comprehensive place-
based treatment proposals than the master plans. The content of these plans by including
localized recommendations appears in contrast to the high-level strategic plans for Hong Kong
which has a similar size of population (7.35 million in 2022).

Figure 2.6 shows the number of adopted active transportation related plans (bicycle, pedestrian,
or combined) in all nine counties and 101 incorporated cities or towns in the Bay Area from 2005
to 2022, based on the California Active Transportation Safety Information Pages (CATSIP). Over
the years, active transportation plans have become prominent as more jurisdictions adopted some
form of master plans. Among the 110 Bay Area jurisdictions, 65 have proposed at least one type
of active transportation plan (a pedestrian, bicycle, or combined active transportation plan),
whereas 53 have pedestrian plans, 60 have bicycle plans, and 18 have combined active
transportation plans. These plans generally outline existing conditions, vision and goals, and
most importantly set priorities and recommendations in terms of projects and programs, as well
as cost estimates and funding sources. Based on some recent studies that evaluate the
longitudinal changes of the built environment (e.g., Li et al., 2022), the plans seem to associate
with positive changes to walking and cycling environment, which in turn promotes safety.
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Figure 2.6 Number of adopted plans by each year among all Bay Area counties and cities.
Data source: CATSIP.
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Chapter 3 Civic Urbanism and Active Transportation: The Roles of
Social Media in Hong Kong

3.1. Introduction

Active transportation planning in post-colonial Hong Kong exhibits a juxtaposition of what
Brooks (2002) described as centralized and decentralized paradigms. On the one hand,
transportation planning centers around high-level strategic plans and engineering techniques to
promote active transportation (Zheng, 2013). On the other hand, local placemaking organizations
advocate for a fair share of public space on the backdrop of civic urbanism.

The pre-COVID Hong Kong has seen a flourishing culture of civic urbanism where grassroots
placemaking organizations take the scene by organizing public events, knowledge sharing, and
mobilizing local communities. Although they sit on a wide spectrum of willingness to cooperate
with the government, they often rely on social media platforms to advocate for urbanist ideas and
to raise public voices on local planning issues.

Nevertheless, the civil society of Hong Kong has evolved through a series of clashes with the
authority in the past decade, from the 2013-2014 Occupy Central and Umbrella Movement, to
the remarkable 2019-2020 Protests amid the COVID outbreak, which have significantly
transformed the city’s political landscape. With such great transformation, active mobility as a
subject of planning or advocacy fell to a lower priority among the local communities’ agenda.

3.2. Civic Urbanism and the Role of NGOs in Planning

Despite the high-profile presence of an active civil society, academic research on grassroots
organizations in Hong Kong is largely absent as studies often focus on the governmental
planning side (Cheng, 2007; Mottershead, 2004; Zheng, 2013). On transportation planning, these
studies outline the government’s general aspirations towards a greener mobility system (Cheng,
2007; Zheng, 2013) with a few critiques on the little connection between policy, practice, and
public participation (Cheng, 2007; Mottershead, 2004; Ng, 2012). However, they seem distant
from planning practice, and lack opinions from a grassroots and user perspective.

In a global context, literatures discuss the versatile role of NGOs in the planning process as being
a mediator or tertiary stakeholder that balance the interest between public and private sectors
(Morshed & Asami, 2015), to involve in environmental justice pursuits (Rigolon & Gibson,
2021), to form urban partnership that increases accountability of public programs in limited
capacities (Foo, 2018), and to promote and lead empowered participation processes (Cohen-
Blankshtain et al., 2013).

Some literature adopts the notion of insurgent urbanism (Hou, 2016) or civic urbanism (I. S. Cho
et al., 2022) in the East Asian context, where citizens and communities become increasingly
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involved in shaping neighborhoods and cities, departing from state-led or market-driven urban
development. Focusing on cases in East Asia including Hong Kong, Seoul, Taipei, and Tokyo,
this literature considers grassroots placemaking activities as a counterforce against the
institutional practice of citizen participation under neoliberal governance. Specifically, Christ &
Tieben (2022) examined citizen-driven placemaking and observed an increasing level of civic
urbanism in the context of the Urban Renewal Fund Programme (URF) in Hong Kong, which
raised concerns about the “gap between public space design and the aspirations and needs of
local communities”, as well as “the lack of meaningful public participation process”. Remarkable
cases include the resistance against the demolition of Star Ferry terminal to protect local identity,
and an attempt to reclaim public space in the Umbrella Movement and 2019-2020 Protests.

3.3. Social Media for Public Participation in Planning

As social media extends the venue for public participation to the virtual space, it transforms not
only the way in which the public interact with planning, but also the role of planners in this
process. Some studies observe the social media strategies used by governmental agencies as
online participatory tools (Calderon, 2021; Steinmetz et al., 2021; Williamson & Ruming, 2020;
Zhao et al., 2018). Sometimes in combination with other online participatory technologies such
as interactive mapping, it supports inclusive planning, consensus building, learning from local
knowledge, and mobilizing actions and generating support under a communicative rationality
framework (Afzalan & Evans-Cowley, 2015; Afzalan & Muller, 2014, 2018; Mergel, 2013). It
also has a positive relationship with citizen engagement (Skoric et al., 2016). However, social
media could potentially marginalize the dissent voices in the virtual world (Pokharel et al.,
2022), and lead to polarization (Trapenberg Frick, 2016). Some argues that it even turns planning
professionals into a facilitator of public discourse rather than an expert in the communicative
framework (Brown, 2015).

Moreover, data from social media has emerged as a complement to survey data used by policy
researchers to gauge public opinions. Compared to traditional methods, this method can collect a
large amount of textual data in a short time and at a relatively low cost. As social media becomes
more widely used, data generated from online platforms can gradually serve as a better
representation of population. At the same time, both public agencies and grassroots organizations
utilize online platforms as a public outreach and engagement tool for planning projects, which
provides an opportunity to observe institutional or collective behaviors. Recent studies have used
social media data such as Twitter (currently known as X) content to observe public discussion on
emerging transportation technologies (Duran-Rodas et al., 2020). This line of research often
adopts a mixed method approach combining quantitative analysis including topic clustering and
sentiment analysis and qualitative analysis or digital ethnography in order to not read the
contents at face value.

So far, little has been investigated about the social media use by grassroots organizations in the
context of civic urbanism in Asia where social media plays an important role. Fewer studies have

13



explored the changing dynamics of civic participation in the aftermath of the pandemic and
political movements. Public opinions and sentiments retrieved from social media can serve as an
instrument to understand the rapidly changing dynamics between stakeholders during the
planning process. Additionally, observing the behaviors by grassroots organizations can as well
reveal how social media are used to promote a more participatory planning process in an East
Asian context.

In this chapter, I focus on civic urbanism for active transportation in Hong Kong to investigate
how social media facilitates this process, in the aftermath of the COVID-19 pandemic and the
2019-2020 Protests in Hong Kong. I aim to answer the following question: what is the role of
social media in facilitating civic urbanism for active transportation? In addressing this question,
I also look into the emerging themes in the group discussions, as well as the roles of different
stakeholders including planners, activists, governmental officials, and scholars. The next sections
introduce the data and method, findings and discussions of the result.

3.4. Methods

I adopt a mixed method approach, particularly a four-steps approach proposed by Andreotta et al.
(2019), to analyze social media content made by four major placemaking NGOs (HKPSI,
Designing Hong Kong, Walk DVRC, and Street Reset) during the period between 2020 and
2022, post COVID-19 and the social movement. This approach consists of four main steps for
analyzing social media data: 1) collect text data; i1) quantitative clustering; iii) sample selection
(random or relevant); iv) qualitative analysis. In addition to the text data collected from social
media, I conduct semi-structured interviews with stakeholders, and collect data from site visits,
government websites and archives, to support the qualitative analysis.

Unlike the policy documents published by governmental sources, data on grassroots opinions
towards planning issues in Hong Kong has been sparse, partly due to a lack of public
participation in the process. Nevertheless, through social media, NGOs have actively shared their
voices on public pages or group accounts. According to a survey by GWI, Facebook remains as
high as a 77.6% penetration rate among internet users in Hong Kong (Figure 3.1) (We Are
Social; Meltwater; DataReportal, 2024). Indeed, almost every grassroot organization in Hong
Kong maintains an active Facebook page, a rich complement to official documents about the
planning process. Not all organizations have Twitter accounts, and they are not as active as their
Facebook accounts.
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Penetration rate of leading social media platforms in Hong Kong as of 3rd quarter
2023
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Figure 3.1 Penetration rate of leading social media platforms in Hong Kong as of 37
quarter 2023

3.4.1 Data collection

I sampled Facebook posts from four major local NGOs (Hong Kong Public Space Initiative,
Designing Hong Kong, Walk DVRC, and Street Reset), each with more than 3,000 Facebook
followers, a total of more than 30,000 followers'. I also identified a few other NGOs that work in
intersection of urban planning, design, and public engagement, such as Civic Exchange, an
influential think tank that does consulting work for the government, neighborhood or district
focused concern group pages like Pound Lane Concern Group and Kowloon Greenway, as well
as Hong Kong Cycling Alliance, Liber Research Community, Collaborative Hong Kong, Jockey
Club Make a Difference Social Lab, but the four organizations’ missions are more focused
urbanism and placemaking (Table 3.1).

' Not unique count. Some of them might follow multiple groups.
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Table 3.1 List of placemaking NGOs selected

Organization Founding  Mission Members Facebook
year followers (as of
March 2023)
Hong Kong Public 2011 Through research, NGO with part- 19,892
Space Initiative community engagement time young
(HKPSI) and educational events, professional
HKPSI strives to build members
awareness of public
space in Hong Kong.
Designing Hong 2009 Promote sustainability, NGO run by full- 5,200
Kong quality of life and good time staff
design as core values in
planning, development
and governance
Walk DVRC 2015 Promote walkability and Partner to the 3,500
livability in Hong Kong; government, local
aim to create a CBD ‘for retailers and the
the people’. community in
pedestrianization
and placemaking
initiatives
Street Reset 2020 A collective for human- Young 3,074

oriented transport
planning and street
design

professionals

The mission and member composition of each organization seem largely similar as they mostly
stemmed from a group of young built environment professionals across the public and private
sectors while striving for improving cycling and improving walkability in Hong Kong.

Founded in 2011, the Hong Kong Public Space Initiative (HKPSI) is a charitable non-profit
organization that strives to build public awareness of public space in Hong Kong through
research, education events, and community engagement programs. It has become one of the most
influential organizations among the young planning professional community and has recruited
around 300 current and past voluntary executive committee members with backgrounds in the
built environment fields. It actively engages stakeholders from government, private sectors,
academia and communities with issues related to public space placemaking, by curating a public
space directory, holding annual symposiums, organizing Hong Kong Public Space Awards, and
education programs. Although not explicitly focusing on the walking and cycling environment,
its goals and visions align with those of active transportation planning. The HKPSI Facebook
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page has been live and accumulated more than 19,000 members since the founding of the
organization in 2011, which serves as an extension of the NGO’s public engagement effort. The
page shares local news, events and activities, as well as foreign best practices for livable public
spaces. Apart from the public-facing page, the organization maintains an internal group for its
members to discuss issues on public space.

Designing Hong Kong Limited is a not-for-profit organization promoting sustainable urban
planning in Hong Kong. “It promotes collaborations on interventions wherever it sees bad
planning and wherever it sees that policies or institutions are not working the way they should”
(Mission — Designing Hong Kong, n.d.). Unlike other NGOs run by voluntary professionals, it
relies on activists and full-time staff to run the company’s daily operations. The company grew
from a harborfront enhancement project in the early 2000s, then broadened its mission from
waste reduction and natural conservation to include issues on sustainable urban development and
livable city. Several signature projects in recent years highlight walkability and green commute.
The Designing Hong Kong Facebook page mainly posts relevant local news and event
announcements. It has about 5,200 followers.

Walk DVRC Limited is an NGO that partners with the government, local retailers and the
community in pedestrian and placemaking initiatives, which advocates for fairer sharing of
public space between pedestrians and cars across Hong Kong. The organization is named after its
initial project on Des Voeux Road Central (DVRC), a major road on the norther shore of Hong
Kong, which aims to improve walkability in the busy CBD as a counterproposal to removing the
tramway and making way for more traffic. The project idea was first proposed by the Hong Kong
Institute of Planners (HKIP) in the 2000s, and then taken over by Walk DVRC in 2017. Since the
initiative, Walk DVRC’s project scope has extended beyond DVRC by engaging a variety of
stakeholders. Compared to the other placemaking NGOs, walk DVRC has a more well-rounded
connected supported by a committee of more senior professionals. The Facebook page started in
2015 following the establishment of the DVRC Initiative, which now has more than 3,500
followers. Most posts contain information about activities and best practices as the other NGOs’
pages, but with more focus on the pedestrian environment. No small number of posts feature a
fashion design event named “Walkable & Workable Fashion”.

Street Reset is a relatively young organization founded by voluntary members with professional
backgrounds in planning, architecture, or design. The group distinguishes itself from some of the
other placemaking NGOs by distancing itself from governmental influence, in which none of the
members work for the public sector. It is also the most specialized group on human-oriented
transport planning and street design. Its Facebook page has gathered more than 4,200 followers
over the three years since its founding in 2020. Projects and posts by Street Reset feature more
data-driven advocacy for human-oriented street design. They are also more local focused as the
page posts content solely in Chinese.
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I collected every Facebook post by HKPSI, Designing Hong Kong, Walk DVRC, and Street
Reset between 2020 and 2022, which gave me a total of 656 posts containing 74,897 words in
English. Most posts were in both English and Chinese. For bilingual posts, I extracted the
English portion, whereas for posts in Chinese only, I extracted English text from Facebook’s
automatic translation. For comparison, I collected official documents and contents from
government websites on cycling and pedestrian planning published during the same period,
which includes 14 official documents in English with a total of 17,792 words. For each official
document, I include title, year, publishing government department, and source; for each
Facebook post, I include date, the number of likes, and posting organization.

I conducted field observation and in-depth semi-structured interviews with key stakeholders
including civic activists and NGO leaders, young professionals, planning scholars, independent
consultants, and government engineers, during my field work in Hong Kong between March and
June 2022, and March 2023. I recruited eight interviewees who have expert knowledge on
certain aspects of the topic by email invitation (Appendix B). For each group of stakeholders, I
prepare a customized list of questions to guide the interviews (Appendix C). The questions
mainly concern the planning process, roles of the stakeholders, and pressing issues in the active
transportation realm. Each interview lasted between one and two hours, with four of them
conducted in person and the other four via Zoom. Interviews were recorded and transcribed for
content analysis to triangulate the findings from text data.

3.4.2 Data analysis

In order to understand the change of social media content posted by NGOs through the period, I
first summarize the total number of posts as well as those focusing specifically on active
transportation by year and organization. Then, I examine and compare the sentiment of all NGO
posts, NGO posts related to active transportation, and government documents related to active
transportation. The goal of this analysis is to gauge the opinions and overall attitudes to the
NGOs towards active transportation, in comparison with the official aspiration in the planning
documents. Finally, I cluster the posts and analyze the content in each topic group, supported by
interview data.

I use spaCy (Explosion, n.d.), an open-source library for natural language processing (NLP) in
Python, to clean up the text and create a list of lemmas in each Facebook post and official
document. The data preprocessing follows the NLP processing pipeline: I first tokenized the text
by removing special characters (i.e., punctuation, space, digit, line break), then lemmatized the
tokens by removing the morphological forms of a word. I created bigram and trigram models,
NLP models that generate a two-word and three-word sequence to account for phrases.

For sentiment analysis, I rely on the vaderSentiment (Hutto, n.d.) library, the Python
implementation of the Valence Aware Dictionary and sEntiment Reasoner (Vader) lexicon and
rule-based sentiment analysis tool that is specifically attuned to sentiments expressed in social
media. It provides a compound score ranging from -1 to 1 that aggregates the cumulative
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sentiment of each post, along with the scores for the positive (compound score > 0.05), negative
(compound score < 0.05), and neutral (0.05 < compound score < 0.05) sentiments of the text. In
this way, I was able to identify a list of positive and negative posts.

I applied a Latent Dirichlet Allocation (LDA) model as well as content analysis to derive topic
clustering of contents from social media and official documents. The LDA model belongs to a
family of topic modeling techniques in NLP and machine learning for analyzing the underlying
thematic structure in text data (Blei et al., 2003), in which topics are clustered based on the
distribution of words. Finally, I sampled representative posts and compared them with qualitative
data from the interviews and site visits.

3.5. Findings

3.5.1 Social media posts by placemaking NGOs

Between 2020 and 2022, the four NGOs have contributed a total of 656 unique Facebook posts
(73,726 words in English), which yields 12,062 likes, an average of 18 likes per post. The
number of posts from HKPSI and Designing Hong Kong has dropped over time, while that of
Street Reset and Walk DVRC stayed relatively constant (Figure 3.2). Since Street Reset’s
Facebook page had not posted content until October 2020, there were much fewer posts from its
page than the other three NGOs’ pages. Prior to 2021, HKPSI and Designing Hong Kong’s pages
had more frequent posts on news and public engagement activities. The numbers dropped in the
following years as COVID-19 social distancing orders came into place, which limited the
number of in-person activities. At the same time, the National Security Law was enacted in 2020,
and the groups likely became more cognizant in the content posted on their public outlets.
Notably, the internal group of HKPSI has retained regular updates with similar but less selective
contents.
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Figure 3.2 Total number of posts by year and organization

I filtered the sample to only include posts that contain active transportation related keywords:
pedestrian, walk, cycle, bike, which narrowed down to 121 posts directly related to active
mobility, about 18% of all posts. Figure 3.3 shows the changes across years and organizations,
highlighting a growing trend on active mobility related content. Compared with the other posts,
the number of active mobility related posts stayed relatively constant or growing.
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Figure 3.3 Total number of posts related to active mobility by year and organization

A majority of active mobility related posts come from Street Reset, the young grassroots
organization that stresses its independence from the government. It has also gained the greatest

popularity among the groups reflected by the number of likes to posts by followers (Figure 3.4,
Figure 3.5).
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Figure 3.4 Total number of likes to all posts by year and organization
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Figure 3.5 Total number of likes to posts related to active mobility by year and organization

The Facebook pages serve as the main channel to engage the public in their missions and
activities. The NGOs target contents to the followers who mainly interact through commenting
and reacting to the Facebook posts. Most likes come from page followers since new posts appear
only on followers’ threads. The total number of likes to posts over the years changes along with
the number of posts by each organization. Specifically, for active mobility related posts, posts by
Street Reset have attracted an overwhelmingly larger number of likes than those by other
organizations, reflecting a stronger grassroots basis.

In general, the NGOs representing grassroots voices show a positive attitude towards active
mobility, though with less overall positivity compared with governmental documents. The
sentiment analysis shows a positive mean score for all Facebook posts made by the NGOs (0.36).
Among them, active mobility related posts yield a more positive mean score of 0.44 and are
more polarized in terms of distribution (Figure 3.6). The governmental documents on active
mobility have the highest mean score of 0.63.
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Figure 3.6 Kernel density plots of compound scores for Facebook posts and official
documents

I use LDA model to derive a preliminary classification for each of the 656 posts by NGOs,
before narrowing down to the 121 posts directly related to active mobility. This gives an overall
picture of the contents generated by the placemaking NGOs.

I select the most reasonable number of clusters and classification based on results from a few
iterations. The final classification identifies three topic clusters for all NGO posts in the four
Facebook groups (Figure 3.7). Figure 3.7 shows the top ten associated words for each topic.
Based on the relative frequencies of associated words for each cluster, I code them with intuitive
but subjective labels, “conservation”, “urban design”, and “events”. “Conservation” represents
posts related to natural conservation such as comments on waterfront development; “urban
design” includes most posts about public space design, pedestrian environment and cities amid
the pandemic; “events” refers to a variety of online and offline activities organized by NGOs that
usually includes an https link for the public to register for the events or activities.
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Figure 3.7 Topic clustering for all NGO posts by LDA model (n = 656; cluster = 3)

Then, I classify a narrower sample of 121 active mobility related posts into strongly positive
(compound score > 0.5), strongly negative (compound score < -0.5) and others, based on some
similar social media studies for transportation related discussions (Duran-Rodas et al., 2020).
Among the 121 NGO posts selected, 18% are classified as strongly negative, 62% are classified
as strongly positive (Figure 3.8).
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Figure 3.8 Histogram of compound scores for NGO posts related to active mobility (n =
121)
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3.5.2 Emerging themes and topics of concern

The narrower sample allows for an in-depth read with content analysis approach. By this means,
I examine each of these posts and classify them into the following topic groups: road safety,
infrastructure, public health, consultation, recommendation, activity, and foreign best practice.
Coupling the topics with sentiment scores, I find that most strongly negative posts concerned
road safety, a primary theme by Street Reset content. A few other strongly negative posts sought
public opinions towards infrastructure projects, introduced foreign best practice, provided
recommendations to the government, or promoted the organization’s activities. The strongly
positive posts centered around a variety of content types including activity promotion,
consultation, foreign best practice, and recommendation. I summarize each topic cluster by
number of posts, average sentiment score, total number of likes, and provide representative
examples (Table 3.2).

Table 3.2 Summary and example of each topic cluster for all active mobility related posts

Topic cluster # Avera Total Example (excerpt) Organization &
ge likes Date
score
road safety 17 -0.92 1,176 '"Yesterday, a 76-year-old male cyclist user was Street Reset

hacked under the car by the driver of a field screw  1/29/2021
while turning left into Tangren Xin Village Road

outside Pingshan Road. This is the first fatal traffic

accident involving cyclists in 2021..." Pingshan

South District Councilman Liang Deming wrote:
https://bit.ly/3aeYcgH (Translation)

infrastructure 4 0.47 78 "Pedestrian right of way is indeed a long battle. Designing
The railing is being removed instead of making Hong Kong
people rethink the rights of the person. 8/20/2020

Pedestrian rights are a long battle. Let's take
down the railings..."
https://www.thestandnews.com/.../%E7%89%B9
%ES%AF%AB-%ES.../ (Translation)

public health 2 0.05 20 "Walk DVRC commissioned Social Policy Research ~ Walk DVRC
(SPR) to undertake a survey to gauge perceptions  2/12/2020
of air pollution and its connection to health,
especially respiratory related diseases, as well as
to understand participants' experiences with
traffic along DVRC. A total of 414 interviews were
successfully conducted from 19 to 31 October
2019. Here are the Key Findings."
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Topic cluster # Avera Total Example (excerpt) Organization &

ge likes Date
score
consultation 11 0.28 171 "#BicycleTrack The bike track from Sheung Shuito  HKPSI

Yuen Long is finally officially opened today, soyou 9/29/2020
can pass through things in the New Territories.

But there are also people who say that the bike

route has to cross multiple roads and become

broken worms. How can the design of the bike

track be improved?" (Translation)

recommendation 23 0.80 1,597 "Apartfrom Hong Kong Island, there are still other Designing
possibilities to set up coastal trails in our city. Hong Kong
While travel overseas seems not to be possible in 1/3/2021
short term, why don't the government put more
effort and resources in improving the existing
pedestrian networks to allow people have a
'trailcation' in our home?"

activity 49 0.81 1,326 "The "Tsing Yi Travel" campaign is coming to an Designing
end. Thank you all for your participation and Hong Kong
support over the past few months! ... we will 2/28/2022

make Tsing Yi a bike friendly community."
(Translation)

foreign best 15 0.35 1,126 "Cycle City #London, UK #Cycle Superhighway 2 HKPSI
practice CS2 launched in 2011 was initially marked by road  2/13/2020
marks, not physically separated by cars. Later, due
to frequent accidents, #TransportLondon spent
three years reviewing bike path designs and
eventually building physical separation facilities
on most of the road. "

Based on this content analysis, several themes emerge from the topic clusters that highlight the
most pressing active mobility concerns by Hong Kong’s grassroots placemaking organizations,
especially in the post-COVID period. I introduce each topic area, the roles of social media and
stakeholders concerning active mobility planning in the following sections.

Planning issues: road safety, infrastructure, and health

Three topic clusters identify a group of posts concerning important active mobility related issues:
road safety, infrastructure and health.

Road safety related posts contribute to almost all strongly negative posts, and most of them come
from Street Reset since it has a more dedicated focus on street design: “We hope that Hong
Kong’s streets could be made to treat people walking and cycling more fairly. The use of road
space should also be optimized, enabling a wider variety of convenient and reliable mode
choices to the public, other than private vehicles and rail transport.” The 17 posts yield an
average sentiment score of -0.92 and 1,176 likes. In order to raise public awareness to the road
safety issues, the posts often summarize some local traffic accident news followed by specific
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street design recommendations or critiques to the government’s current practice. For example, in
Figure 3.9, the post quoted a news report about a fatal crash between a 76-year-old male cyclist
and a concrete mixer on a rural highway. After setting the context, it advocated for a more cyclist
friendly environment by urging the public to write to the Transport Department for a speedy
review of the facilities and adding traffic signal controls.

Some posts advocate for other pedestrian and cycling friendly recommendations such as traffic
speed reduction, adopting the Safey System Approach, allocating more space and priority to
pedestrians, installing high-visibility crosswalks, reviewing pedestrian railings, imposing safety
regulations to public service vehicles and vans, and making traffic accident data transparent. The
Street Reset collected traffic collision data and published the “Hong Kong Traffic Injury
Collision Database™? as a proactive effort to promote planning data transparency in Hong Kong.

wm; (HiEEE Street Reset

™ January 29,2021 @

FEHTRASE—RUSREES, —8 76 AEUFEHEEAEFNEATHBES LLBRELR
15, EERAEENSBELHABAMNESEAERERE. ItA 2021 FERPES
AT smEs),

RiE (FER) 3HiE, MIRESIHREIGRMM, WA 100 X7 iEE, HESR -SEHMAHS
¥, FEMEEAZMEE, EFES.. See more

Yesterday, a 76-year-old male cyclist user was hacked under the car by the driver of a
field screw while turning left into Tangyan Xin Village Road outside Ping... See more

£# - Hide Translation - Rate this translation
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Figure 3.9 Example post on road safety (Street Reset, 1/29/2021)

Four posts share general comments on walking or cycling infrastructure. For example, Figure
3.10 makes a slogan about pedestrian rights: “Pedestrian rights is a long battle. Let’s take down
the railing”.

2 https://streetreset.shinyapps.io/hktrafficcollisions/
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AT @32 %38 Designing Hong Kong
&# August 20, 2020-Q

TABENRE—BRAH

TR mEARERBETAER

Pedestrian rights is a long battle. Let's take down the railings.

JEIBICE, BRI R M AERIEBRREVE. T AEIBETHRE R RAE B
s, AREMTARAEMERE. SAMATCHNBEER. SIHXAA, BER—EEHE
Z (rethink) B03FE5HE. TEPIFTLIBULTRIT ABRETS, RESTIEMTRERFR. 1

https:/fwww.thestandnews.com/...[%E7%89%BO%E5%AFY%AB-%ES. ../

Pedestrian right of way is indeed a long battle

The railing was removed instead makes people rethink the rights of the person

Pedestrian rights is a long battle. Let's take down the railings.

/I Simavin found that the integrity of the rubber chain reflects the pattern of pedestrians
using the road. Pedestrian determines where to pass by by by disconnecting the rubber
chain by themselves, then other pedestrians follow for convenience, naturally becoming an
unwritten pattern ... See more

£ - Hide Translation - Rate this translation

Figure 3.10 Example post on infrastructure (Designing Hong Kong, 8/20/2020)

Pedestrian railings have been a part of the political debate on pedestrian right of way in Hong
Kong, as it manifested a confrontational frontier between the government and civil society in the
public realm, especially since the protests (Figure 3.12). On the one hand, they have long been
considered as a symbol for a car-dominant public realm where pedestrian activities are restricted
to make room for traffic. In response to such criticism, the Transport Department piloted a
decluttering of non-essential railings scheme as part of the “Walk in HK” initiative (Figure 3.13).

= 'What Sucks About Walking in Hong Kong' - by
Christopher DeWolf...

Walking Cit}r =? Walkable City

This thread is archived
SCMPCOM

B South China Morning Post

Christopher DeWolf: Fight back, pedestrians!
Why the Hong Kong government’s By ficev
3 —fr 3 3 {ong Kong should be the best place for foot traffic, except for the
plall for _a pedestnan fnendly Clty 15 I}act that it'snot..
no walk in the park

Christopher
y to favour resident DeWolf

— Hong Kong
. Journalist

Topic | Urban planning

9 Shirley Zhao

[in Hong Kong, the Pedestrian Fences Are
Political

Dhuring pro-democracy protests, demonstrators tore down 40 miles of much
datested sidewalk railings. Now the city is spending $1.9 millien to rebuild
them.

Figure 3.11 Media coverage on walkability issues in Hong Kong
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Decluttering of non-essential railings in pilot
areas

Before After

Figure 3.12 Government’s decluttering of non-essential railings in pilot areas (Transport
Department)

On the other hand, since pedestrian railings were used as materials for barricades erected during
the protests, they were found to be secured by the government despite several pilot schemes to
remove them (Leigh & Lee, 2021) (Figure 3.13). The NGO voices on social media serve as a
counterforce to the government’s ambiguous stand in pushing through walkability enhancement
projects. They propose the human ecological approach to determine whether pedestrian railings
should be installed or dismantled in certain locations.

TRASH BIN REINFORCED
TRAFFIC LIGHTS RAIL GUARDS

Figure 3.13 Left: original infrastructure before the protests; right: modified infrastructure
after the protests. (Source: Bloomberg)

One post shares study results from a public health study. Walk DVRC commissioned a survey to
understand opinions towards public health issues related to walking or cycling (Figure 3.14).
Their findings reveal the need to educate the public about the concept of “walkability” as well as
its connection to public health. This type of posts is mostly informational and provide basis of
public consultation for the group’s advocacy activities, particularly the DVRC Initiative that
submitted an application to the Town Planning Board to rezone DVRC to open space with
environmentally friend public transit, which was supported by a number of NGOs public
engagement feedback. Another public health related post advertises a slogan: “Walking is a
healthy habit. Even a ten minutes’ walk could motivate your mood. Forward to your friends and
family to walk everyday! #LetsWalk!”
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1718 Walk DVRC .
|\ February 12, 2020 - &

Walk DVRC commissioned Social Policy Research (SPR) to undertake a survey to gauge
perceptions of air pollution and its connection to health, especially respiratory related
diseases, as well as to understand participants’ experiences with traffic along DVRC. A total of
414 interviews were successfully conducted from 19 to 31 October 2019. Here are the Key
Findings.

M348 ZRMEEERRAERSREARERSRARE (LERFRERMER) R FiE
TARERAT, BEPIE T HZHEHEmEPoHENSTEE. FEE2019F10R19E31
AR, WA 74144, LAITFREE.. See more

See Translation

Figure 3.14 Example post on public health (Walk DVRC, 2/12/2020)
Planning process: consultation, recommendations, and invitation to activities

Posts on consultation, recommendations, and invitation to activities mobilize the public to
participate in the planning process. These posts serve as the major targeted contents that advocate
for the NGOs’ missions. They are also the most popular content attracting most likes.

The consultation related posts serve a twofold role in facilitating the public consultation process.
Some of them encourage the public to submit comments to the government’s project
consultations; others provoke public opinions on smaller projects. In the following example,
HKPSI shares a prompt of problems with a new cycle track in the New Territories and asks for
recommendations to improve the facilities (Figure 3.15). The recommendations do not
necessarily turn into a rezoning application but support the public engagement effort by
grassroots organizations. The 11 posts in this cluster generated 171 likes over the three years, and
have yielded a neutral sentiment score of 0.28.

‘)}{ R+ 5/ Hong Kong Public Space Initiative
' September 29, 2020- Q

[#5ET) SHEKETRERWEEEEMAEDNA, BEEMTUESHAHRA, BER DS

MEERRERGAEHAZREE, SHNEERE REEREEEIHAR UBNER?

HEEE #EA # Lok #40HZER #PublicSpace #HK #HKPublicSpace

#BicycleTrack ] The cyeling track from Sheung Shui to Yuen Long is finally officially opened
today, so you can pass through things in the New Territories. But there are also people who
say that the bike route has to cross multiple roads and become broken worms. How can the
design of the bike track be improved?

#EAE #7oER # bk #40 SRS #PublicSpace #HK #HKPublicSpace

% - Hide Translation - Rate this translation

Figure 3.15 Example post on consultation (HKPSI, 9/29/2020)

Echoing the academic critics, NGO members express some sort of distrust to the government’s
policy and participation process. One NGO leader complained about the lack of substance in
public consultation:

So, what happens usually is that when they go out to the community, they are already
clear about what they want to do. When they go, they don't ask people for feedback. They
can't do anything to change it, because they've already agreed on this issue with so many
different departments that they're incredibly hazardous and to make changes. So, they
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didn't essentially incorporate these comments. They don't get the public involved early
enough at a conceptual stage.

He continued with the way how the local NGOs operate,

You can't do everything among organizations, but working together on topics with those
who are interested, you can inform some movement behind each specific topic with only
those people that have a relevance or an interest, and therefore you can be more effective
and continue to be low cost. So that's how we work.

Another NGO member commented on his motivation of choosing to work for the NGO with a
planning background: “If the government is not doing things, we might as well build some
prototypes of community engagement.”

There are 23 recommendations, mostly from Designing Hong Kong and Street Rest, attracted an
overwhelmingly 1,597 likes. They make normative suggestions to the government on improving
the walking and cycling environment, or advocate the public to make suggestions to the
government (Figure 3.16). Organizations have different advocacy styles: the HKPSI more often
provokes open-ended questions, Walk DVRC proposes what needs to be improved, Designing
Hong Kong, while Designing Hong Kong and Street Reset appear more critical towards the
government’s car-centric street design. In general, this group of posts exhibit positivity with an
average sentiment score of 0.8.

15 fll32F:38 Designing Hong Kong
Hongrong .

&3 January 3,2021-Q

Apart from Hong Kong Island, there are still other possibilities to set up coastal trails in our
city.

While travel overseas seems not to be possible in short term, why don't the government put
more effort and resources in improving the existing pedestrian networks to allow people have a
'trailcation' in our home?

HERTES, TEMEFZHAAINERELEREHEE.

AR RE AR AT, FTU-—ENEAREZNERENETENSITRIE FHENES
MEETERE TECHHTE

Figure 3.16 Example post on recommendation (Designing Hong Kong, 1/3/2021)

Much content references expert knowledge from planner scholars or state-of-the art practice in
foreign cities, whose opinions echo several of my interviewees’ remarks concerning a car-centric
planning culture in Hong Kong. According to planning scholars and practitioners, the current
transport planning practice lags behind by following an outdated, car-oriented design manual.

And the TPDM [Transport Planning and Design Manual] in Hong Kong is 50 years old,
and the engineers as well. The ones that are still in place are still thinking in the mode
where the car is kind of like a predominant mode. (Planning scholar)

Since social media serves as the main news outlet and communication channel with the public,
the largest group of posts advertise the NGOs’ public engagement activities. The 49 posts belong
to this group, which received 1,326 likes over the three years. All four organizations post news
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about past and future activities including human ecological street experiments, popup event,
exhibitions, collaborative research projects, design competitions, public forums, community
workshops, walking and cycling tours, etc. Some activities are jointly organized by several
NGOs or supported by district councils. The following post by Designing Hong Kong (Figure
3.17) concludes the “Commute in Tsing Yi” campaign which aims to promote a cycling friendly
environment and to cultivate cycling as a commute mode on the island of Tsing Yi.

AR Q3B Designing Hong Kong

MERYT) FBDRIEEN, FEHARELERRESHFE!
MBENNER, BiRFrEERRA, AEFKREERERRERMRES 5 TR ELIERBA
8, thAFITREZERILE, JEEERGAERERENSESZHEFHLAREH ., BHK
RSB S AL HE M A ML LIRS, IRAREE RIS, »ILIRER E3X
It B A8 ES Bl ¢

MERMELEAANSELEER, REEE bRt EEEESRERDLER. HEEATS
MABEER, REARLIULZMEERFER.

BRZHARMNE! @QERMIEEIRE ] KR T RRIRE!
commuteinty.designinghongkong.com

HEAFEESH, —EHEREETENA—AEFEE SN |

MERHTT Commute in TY) E—EHEEEASEN, IRFEHEEEAEHER S/ AS
Wt EEE), ENETERBERESEAHEHT TANTEMER. BMSE SR R5INE
B, S5AFNER. BER. BE8%F, —EEEER—EEERENTE.
#ERLITHAIETE 4L EEEAE ELEY 451K
#CommuteinTY #DesigningHongkong #KwaiTsingDC #commutebybike #TsingYi

The "Tsing Yi Travel" campaign is coming to an end. Thank you all for your participation and
support over the past few months!

For the past four months, we have held left-hand bike and fun days, and residents of Tsing
i experience the fun of cycling 2, are also ready to learn more about cycling etiquette
than anyone else. Unfortunately, we can't have more community events than everyone else
can participate in because of the epidemic , but we all translate the original eve... See more
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Figure 3.17 Example post on activity (Designing Hong Kong, 2/28/2022)
Exemplary cases: foreign best practice

Members of the local planning community show aspirations for a healthy and sustainable active
mobility environment with reference to foreign practices, especially policies of Europe and the
US. “If they can do that, Hong Kong can do it, ”’ says one practitioner. A shared consensus
between the government and grassroots community is that there are many things to learn from
cities like London, New York, and some other European cities. Most interviewees mentioned
foreign cases to compare with Hong Kong. One government engineer cited the public health
benefit of active transport from a London report: “I'm not sure whether you have read the cycle
action plan of London. If people spend about 20 minutes on active transport every day and
they'll bring more healthy hours to their lives. So that we're also looking on that KPI.” The post
by HKPSI introduces the Cycle Superhighway in London and the safety countermeasure by
Transport for London (Figure 3.18). Other examples include traffic mirrors at intersections in
London, the Netherlands’ pro-bicycle demonstrations in history, car-free Market Street in San
Francisco, the Dutch-style roundabout, post-pandemic public space use in Australia, pedestrian
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zone in Paris, 15-minute city, and Superkilen Park in Copenhagen. The 15 posts in this group
turned out well received by the 1,126 likes.

2 B AHER Hong Kong Public Space Initiative is £ feeling excited
P February 13, 2020 - &

[EEEERTH) #25E MEHE201 ERHIE #2 BE4E (Cycle Superhighway 2 CS2), #85R{%
SHERL, TREEERSR. &R, HREIMEE, HRZUEWS EE=FEEEEEES
5, MRARMEAER B ER I B oy PRaR
#H R #FE0H =" #PublicSpace #HKPublicSpace
2020.01.12 Stand News 31557
REFRBIRREEE ANBRENETREE

[Cycle City ] #London, UK #Cycle Superhighway 2 CS2 launched in 2011 was initially
marked by road marks, not physically separated by cars. Later, due to frequent accidents,
#TransportLondon spent three years reviewing bike path designs and eventually building
physical separation facilities on most of the road.

#OHEER #F B0 HE=R #PublicSpace #HKPublicSpace
2020.01.12 Stand News IT185#]... See more
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Figure 3.18 Example post on foreign best practice (2/13/2020)

3.5.3 The role of social media and planners in civil society

As illustrated by the abovementioned examples, social media platforms play two major roles in
facilitating the civil society’s public engagement efforts during the active transportation planning
process in Hong Kong. First, they provide an outlet for NGOs to make their voices heard and to
promote civic advocacy. Second, they serve as a communicative or intermediary channel
between the public and government through project consultation led by NGOs. Compared with
the ex-post consultations, social media forums moderated by NGOs receive immediate feedback
from the public, which subsequently turns into collective advocacies for people-centric planning.
Regardless of whether the organization retains a cooperative or independent relationship with the
government, its social media platform acts as an engagement tool in lieu of the public
consultation process. The first role supports the NGOs in leading empowered participation
process (Cohen-Blankshtain et al., 2013). The second facilitate the NGOs’ mediator role to
balance public and private sector interests (Morshed & Asami, 2015).

Given the professional background of most NGO members, planners in the civil society become
an important force that complements the lack of governmental agency for active transportation
planning in Hong Kong. It is the social media on virtual space that provides professional
planners with an alternative hat to apply their professional knowledge as an additional actor.
Most often these planners are involved in advocacies for pedestrian and cyclist rights in that they
act for the missions of their NGOs in the civil society that represent certain interest groups.
Sometimes they practice in the capacity of communicators to the extent that they moderate the
discussions through social media as a new form of consensus building. The rapidly developing
communication tools empower both planners and citizens in collaborative decision-making,
reshaping the power dynamics in the planning process from the time when planning theory was
developed.
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3.6. Discussion and Conclusion

The active transportation planning process in Hong Kong manifests a complex interplay between
the government and civil society, which exemplifies a multifaceted process across public
participation, economic incentive, institutional organization, planning culture and politics. Over
time, civic urbanism emerges in Hong Kong in the form of placemaking NGOs facilitated by
social media, as an emerging instrument to public engagement of the formal planning process.
Despite the gap between plans and advocacies, the civic engagement on social media platforms
reveals opportunities for governmental agencies to collaborate with civil society organizations
for more people-centric active transportation planning. The case also demonstrates two general
pathways to active transportation project implementation in Hong Kong: by approval and by
negotiation, in a centralized planning paradigm with limited formal participation.

Several themes emerge from interviews and content analysis, which highlight the pressing issues
concerning the active mobility landscape in Hong Kong. First, the institutional organization for
pedestrian and bicycle planning requires more inter-departmental coordination to ensure
effective and consistent policy implementation. Second, the MTR’s value-generation model
determines a lack of pedestrian connectivity that goes beyond the station area. Third, the official
public participation retains some degree of tokenism where the planning agencies release little
detail or quantitative analysis to inform the public prior to project implementation. Fourth, the
engineer-led Transport Department leaves the public an impression of relying on an outdated
Transport Planning & Design Manual that reinforces a car-oriented culture for active
transportation planning. A few specific built environment elements frequently mentioned in post
content drop hints for the critical urban design interventions (e.g., crosswalk, traffic light,
pedestrian railing) to be explored in the next chapters. Lastly, some activists attribute the
disconnection between policy and advocacy and a lack of people-centric mindset for a fair share
of street space to the “small” government that lacks political will to implement concrete changes.

The rich text from online posts also reveals the role of social media as an insurgent outlet for
advocacy and a collaborative decision-making process. In this process, planners in the civil
society see the gaps between policy strategies in high-level plans and grassroots advocacies, as
well as the conflict between rational planning and democratic participation. One NGO leader
commented on such gap,

1 think it's the normal thing that people are concerned about the challenges that they have
in their life...The accessibility of choices in Hong Kong has dramatically improved but [
don t think necessarily people think of it in those terms so easily...If the government want
people to be happier with the city, they should highlight all these benefits and remind
people, so that they were complained less... On the big thing, maybe people are in public
housing... There are these kinds of big issues in the city. But are people complaining
about it initially? No, because they may not have framed it like that.
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Another planner and NGO member remarked that the communities are more concerned about
basic needs whereas urban planning and transportation planning are considered high-level stuff.
His thought echoes the other interviewee that the public is more likely to be mobilized by
immediate concerns, than higher-level goals like Climate Change. Housing may be seen as the
most pressing issue in Hong Kong’s planning, but opinions on the issues are so scattered and it
would be hard to draw a conclusion.

3.6.1 Limitations and Future Studies

Due to restricted API access to Facebook, the number of posts analyzed in this study is limited.
Although the 121 active mobility related posts capture rich textual data on NGO behaviors, it is
still considered a limited sample to generate patterns from NLP. Since the data only covers the
opinion from a narrow sample of NGO leaders who are likely to share a similar profile of young
planning professionals, the public opinions gauged from this study do not necessarily reflect the
those of an unbiased population. However, as pointed out by several interviewees, these are
probably the group of people who have the strongest opinions towards public space and street
design issues in Hong Kong. If the NGOs can successfully mobilize the remaining population,
especially the average Facebook page followers, the posts should present more diverse opinions.

Future studies could adopt a similar approach by analyzing contents from other social media
platforms such as X (previously known as Twitter), especially for areas where other platforms
are more commonly used by NGOs. Moreover, even though I have compared the change in
number of posts by each NGO over time, it is worth comparing the content from before and after
COVID-19 and the social movement. By extending the study period, I can track the evolution of
sentiments and issues of concern over time. Across geographies, the Hong Kong case can be
studied in comparison with other cities or regions such as the Bay Area, to further investigate the
roles of NGOs and advocacy groups in the planning paradigm. Finally, the integration with
mainland China, as well as how it influences the role of social media in mediating advocacy-
government relationship is a topic worthwhile for closer examination.

3.6.2 Conclusion

In this chapter, I conduct an exploratory study leveraging social media platforms to gauge public
opinions in a top-down planning regime. Given the scarcity of data focusing on voices from the
grassroots community, I utilize social media text and interviews to uncover the civil society’s
involvement in active transportation planning in an international context. Using a mixed method
approach, I developed a preliminary screening to analyze focused topic areas and sample, that
can lead to more systematic analysis for future studies. In Chapter 4, I investigate the
implementation of one infrastructure (i.e. marked crosswalks) for active transportation. In
Chapter 5, I take a human ecological approach to examine the pedestrian-infrastructure dynamics
of several street level built environment interventions.
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Despite Hong Kong’s unique built environment and planning institution, lessons learned from
the tension between pedestrians, cyclists and other road users, as well as the interaction between
civil society and planning institutions may provide insights to many high-density cities around
the world, especially with new challenges brought by the COVID-19 pandemic.
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Chapter 4 Effects of Active Transportation Plans on the Built
Environment in the San Francisco Bay Area

4.1. Introduction

Plans, as a primary outcome of planning, play a critical role in shaping the built environment and
human behavior. Over the past few decades, active transportation plans, or pedestrian and bicycle
plans have become a common type of plans by counties, cities, and other jurisdictions in the
U.S., which aim to promote sustainable means of transportation. Previous studies have described
spatial and temporal patterns of pedestrian and bicycle plans (Aytur et al., 2013; Evenson et al.,
2023; Steinman et al., 2010), behavioral effects in terms of walking and cycling activities
(Duncan, 2023), as well as their impact on traffic safety (Kerr et al., 2013). A wider range of
literatures study the relationship between built environment, travel behavior and safety (Ewing &
Cervero, 2010; Zegeer et al., 2001). Nevertheless, few studies have yet investigated the causal
pathway of plan implementation (Burby, 2003; Lyles et al., 2016; Millard-Ball, 2013).

In this chapter, I study the association between plans and the built environment changes that
occur, plausibly through plan implementation. I aim to answer one primary research question: do
active transportation plans affect the built environment over time? By focusing on the various
jurisdictions in the San Francisco Bay Area, I hope to understand the paradox of centralized
planning in a decentralized institution, in the sense that each jurisdictions adopts different active
transportation master plans. This is also a comparative study with the previous chapter that
examines the nuances of civil society involvement and public participation as a decentralized
paradigm under a centralized planning institution in Hong Kong.

The planning process for sustainable transportation under different political and institutional
circumstances, in itself makes a case for comparison. Neither case in the comparison between
Hong Kong and San Francisco stands only for its unique context, in that greater stakeholder
involvement makes comprehensive plans stronger (Burby, 2003) whereas plans make
stakeholders more involved during the process (Duncan, 2023).

To answer the primary research question, I use a combination of two novel datasets: 1) an Al-
generated longitudinal crosswalk dataset; and 2) a manually coded inventory of active
transportation plans in the San Francisco Bay Area, which represent the built environment and
active transportation plans respectively. I introduce the background, literature, data and method,
as well as findings of this study in the following sections.

4.2. Assessing the Influence of Transportation Plans

While planning requires significant forward thinking, not often does it look retrospectively to
evaluate the effectiveness of plans. Scholarly work has assessed local plan implementation under
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the conformance and performance framework (Figure 4.1). It defines the plan implementation
process with three main phases: Plan Development and Adoption, Implementation, and
Outcomes, where the ultimate impacts as a result of planning outcomes are used for evaluating
the adoption and implementation of plans. A resurgence of planning literature reflects on the
causal impacts of plans - do plans matter for the actual implementation of policy? For example,
Millard-Ball (2013) systematically evaluates the outcome from 478 California municipal climate
action plans, but only finds cities use climate plans to codify policies likely to happen anyway.

Influence

= Conformance -———* &= Performance =*

Implementation Ongoing
Initiation Implementation
Actions
Regulation Approval > Regulation Plannr’ng
Enforcement
. e G Outcomes
Plan (e.g. permit approval)
Development Dek 4 ]
. Program Approval > ey
and Adoption |_, e Pprov “ Program Services Impacts
Includi | (e.g. public outreach
NCiLGIng proposa and t‘L!ut.)i'l.‘l't:n
of policies
Project Approval > Project
Management = 5
(e.g. design, Momtormg
engingenng and Gﬂd EVG;UGHO”
construction)

Figure 4.1 Conceptual framework for phases of plan implementation (Lyles et al., 2016)

Several mechanisms may support the positive impacts of local active transportation plans. First,
the plan makes the adopting jurisdictions more likely to implement active transportation
infrastructure enhancements. The adoption of a plan can generate institutional commitment that
attracts more political and funding support to improve walking and cycling environments.
Furthermore, the planning process itself and public outreach components of the plan can have
spillover effects in addition to the planning outcomes, such as providing community education
and increasing public awareness and acceptance.

So far, few transportation studies have delved into the pathways from plan implementation to
outcomes. Many studies analyze the intermediary association between the built environment and
travel behavior (Ewing & Cervero, 2010), which draws a link between planning outcomes and
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the impacts concerning public health, social or environmental outcomes. A few others try to
understand the overall safety or behavioral impacts of the presence of the plans. For example,
Duncan (2023) uses a before and after research design with a 13-year panel data to empirically
examine the influence of adopting a comprehensive pedestrian plan on percent of walk commute
in large US municipalities. By a similar token, Kerr et al. (2013) analyze the causal path
between the presence of pedestrian/bicycle plans and pedestrian/bicyclist nonfatal and fatal
injury rates in municipalities of North Carolina. However, empirical studies have been so far
limited by data resolution and scope. Although the literature demonstrated that the level of plan
implementation varies by the type of policy and geography, few studies have empirically
examined specific components of the plans as well as their implementation at a street scale.
Given data availability, the level and quality of plan implementation could be inspected so that to
evaluate the effectiveness of local active transportation programs.

4.3. Master Plans for Active Transportation in the San Francisco Bay Area

The plans that [ examine constitute a variety of pedestrian and bicycle master plans adopted by
individual counties and cities over the past two decades in the nine-county San Francisco Bay
Area.

The California Active Transportation Safety Information Pages (CATSIP) curate an inventory of
adopted master plans in California including transportation safety plans, stand-alone pedestrian
plans, combined pedestrian-bicycle plans, and active transportation plans. In addition to the
master plans, local or regional transportation agencies develop other active transportation related
policy documents like Complete Streets policies, Vision Zero action plans, and Safe Route to
School programs, which target specific policy goals but have less comprehensive place-based
treatment proposals than the master plans.

Many plans take a Safe System Approach and highlight pedestrian or bicyclist high injury
networks or priority areas for targeted enhancements. They also introduce some specific safety
countermeasures such as traffic signals, speed controls, sidewalks, crosswalks, pedestrian
walkways, and bike lanes. These enhancement projects often present around transit station areas,
especially those that exhibit certain characteristics. For example, as Li et al. (2022) demonstrate
with data from San Francisco, transit stations with higher ridership and those in areas with denser
population, jobs and road network tend to exhibit better walkability with higher coverage of
pedestrian infrastructure, also reflecting more public investment to the crosswalk visibility
enhancements. Furthermore, Li & Rodriguez (2024) find that rail transit ridership increase across
the U.S. was associated with higher rail station area high-visibility crosswalk, moderated by
auto-ownership and land use. Given such associations, I choose to focus on the level of
crosswalk visibility enhancements, as an indicator for the level of overall pedestrian safety
enhancements. I aim to further investigate the role of plan implementation to the enhancements.
The following sections outline research design and findings that center around a narrow set of
research questions concerning plans and built environment outcomes.
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4.4. Research Design

4.4.1 Research question

Under the general research question do active transportation plans affect the built environment
over time? 1 aim to answer the following questions: 1) Is the presence of active transportation
plans (i.e., pedestrian master plans, bicycle master plans, or combined active transportation
plans) associated with lead to an increase in safety countermeasures (marked crosswalks) in
priority areas (rail stations)? Does the mention of specific treatment (e.g., marked crosswalk) in
the plan make a difference in the outcome of plan implementation? I hypothesize that the
pedestrian environment enhancements are likely to happen with concrete and specific
recommendations in the plans. 2) How is time since adoption of the initial plan associated with
changes in implementation? I hypothesize that the longer since the initial plan, the more likely
pedestrian environment improves.

Because the process can involve multiple factors when plans get implemented and lead to built
environment changes, I narrow down the scope to focus only on a sample geography and
infrastructure type most relevant to this study.

4.4.2 Study area

Since transit station areas are often considered as priority areas in safety enhancement programs,
and given the relevance of pedestrian access for the success of rail station. I focus on all street
intersections within the 250-meter buffer area at stations of two major rail transit operators in the
Bay Area, BART and Caltrain with a total of 72 stations (43 BART and 29 Caltrain stations;
Artherton, Broadway Caltrain, and West Dublin/Pleasanton BART stations are not included)
(Figure 4.2). The study area covers five of the nine-county Bay Area without the four north Bay
counties (Marin, Napa, Solano, and Sonoma), as well as 36 different municipalities (Appendix
D). The study period spans 11 years, between 2010 and 2019.
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Figure 4.2 Map of the Bay Area rail station locations (n=72)
4.4.3 Model specifications

I estimate the treatment effect of plans on crosswalk visibility enhancements using a structural
equation model (SEM) facilitated by a directed acyclic graph (DAG) to parse out possible causal
effects, moderators, and confounders in the model (Figure 4.3). I use the DAG to help identify
key variables to include in a parsimonious model.

The unit of analysis for model estimation is the station area. Because it takes time for plans to
take effect, as well as for the planning priority to reflect changes in road safety risk and
pedestrian exposure conditions, I use treatment and confounding variables one year before the
observation of crosswalk presence. I estimate three sets of panel (station-year) regression
models, one for marked crosswalks in general (including both conventional parallel lines and
high-visibility ones), the other two specifically for parallel-line crosswalks and high-visibility
crosswalks. To adjust for the correlation among stations within the same municipality, I estimate
the models using clustered standard errors.
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Figure 4.3 DAG for SEM
The model specification is as follows:

Cit = POit_l + Plit—l + PZ,-t_1 + P3it—1 + BEl * POit—l + BEl * Plit—l + BEl * PZ,-t_1
+ BEl * P3it—1 + Sit—l + Rit—l + T+ C; + Eit

where,

Ci: is the share of intersections with marked or high-visibility crosswalks within rail station buffer area i in
year t;

Pir.1indicates whether there is a presence of plans (pedestrian, or combined) in the previous year t-1 (P0),
whether the plans specifically mention crosswalk visibility enhancement (P1), the number of years since
initial adoption of the plans (P2), and whether the current plan is an updated version of the initial plan (P3);
BE: are the station specific built environment characteristics;

Sir-1 1s a dummy variable indicating whether there was a fatal or severe injury pedestrian related crash
within the station area in the previous year;

Rir1 is a proxy of pedestrian exposure in the previous year measured by the product of station level
ridership and pedestrian access mode share to that station;

T is the year fixed effect to control for the general trend of marked crosswalk increase over time;

ci is the municipal fixed effect dummy;

&t 1s the error term;

Coecfficient estimates s for each variable are omitted in the notation.
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Dependent variable (outcome)

I estimate two sets of models with three different outcome variables (Ci;). First is the percent
coverage of both types of marked crosswalks in station areas which indicates the percent of
intersections with marked crosswalks. Second is the percent coverage of parallel-line crosswalks
in each station area. The other is the percent coverage of high-visibility crosswalks in station
areas measuring the crosswalk visibility enhancements. All range from 0 to 100.

Independent variables

I manually examine and code the four plan status variables (P0;;— P3i;) for each jurisdiction
where the stations are located. I identify these treatment variables based on the hypotheses that
the presence of active transportation plans makes more effective implementation of crosswalk
visibility enhancements, plans that explicit recommend crosswalk treatments are more likely to
implement crosswalk visibility enhancement, the longer time since the initial plan adoption and
updates make the improvements less significant.

The station area built environment and socioeconomic characteristics serve as moderators to the
effect of plans on crosswalk outcomes. In fact in a San Francisco study, Li et al. (2022) find that
several station area variables including percent of zero-vehicle households, percent of low-
income workers, population density, job density, job-household ratio, road network density, and
auto network density all have significant associations with changes in percent coverage of
marked crosswalks or high-visibility crosswalks over the years. Since these variables are likely
correlated, I select two variables that have significant associations with both outcomes, percent
of zero-vehicle household and population density, and use them as moderators using interactive
terms. For built environment moderators, I use 2018 data across the board without considering
the time-variant factors.

Additionally, I include two confounding variables: 1) presence of fatal or severe injury
pedestrian crash in the previous year, and 2) the product of station level share of pedestrian
access and station time-variant average weekday ridership. The rationale for considering
pedestrian crashes and station level ridership lies in that counties or municipalities will likely
prioritize pedestrian safety enhancements in areas that exhibit high fatal and severe injury
patterns based on crash data, and stations with higher pedestrian volumes. Planners decide where
to prioritize in order of the magnitude of potential benefit within certain time and funding
constraints.

The time fixed effects assume a constant trend in station area marked crosswalk coverage during
the period where T denotes the year of observation. The municipality fixed effects capture the
time-invariant characteristics of a jurisdiction that can determine the level of completeness of
pedestrian infrastructure such as funding support, political will, which are not separately
estimated by the model.
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4.4.4 Data

I collect first-hand data on both the plans and built environment changes throughout a period
between 2010 and 2020. Particularly, I leverage a self-generated high-resolution crosswalk
dataset and a manually coded local active transportation master plan inventory for statistical
analysis.

Crosswalk data

I choose to focus on a prevalent pedestrian safety countermeasure, the crosswalk visibility
enhancements as a result of implementing pedestrian and active transportation plans, which are
considered effective measures to improve road safety at pedestrian crossing locations (Figure
4.4). According to the Federal Highway Administration (FHWA), crosswalk visibility
enhancements can reduce crashes by 23-48% (Federal Highway Administration, 2018).
Improved road safety can also encourage more walking, and provide better pedestrian access to
transit stations (Aston et al., 2020), which in turn promotes sustainable means of transportation.
Particularly, high visibility crosswalk markings often serve as a safety countermeasure to
enhance the visibility of crosswalks compared with the standard parallel lines (Figure 4.5).
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Figure 4.4 Standard parallel and variations of perpendicular or longitudinal striping
patterns. Longitudinal bars are more visible to approaching motorists. Source: City of
Richmond Pedestrian Plan, 2011.

44



Solid Standard Continental Ladder

Figure 4.5 Crosswalk styles. Source: SF Better Streets

The recent increase in resolution and coverage of satellite and Street View imagery, combined
with advanced computing technologies including machine learning and artificial intelligence,
offers an unprecedented opportunity to produce this data at scale. The application of computer
vision on Google Street View (GSV) has demonstrated emerging interests at the intersection of
computer science and planning literature in the past decade. Particularly, the application of image
classification, image segmentation, object detection, and representation learning on street view
imagery has the potential to identify the presence or obtain fine-grained built environment
measures (Li & Sheng, 2022). Using this computer vision approach, I first generate a national
longitudinal crosswalk dataset from GSV imagery, then take a subset of the data for the Bay Area
analysis in this study.

The original national dataset documents the historical presence of crosswalks at 38,350 unique
intersections within a 250-m buffer of 4,417 transit-oriented development (TOD) stations in the
United States from each year between 2007 and 2020. The project obtained GSV imagery
capturing all historical panoramas (360-degree views) within 15 meters of each intersection. For
each year from 2007 to 2020, we selected the panorama closest to each intersection when more
than one panorama was available. We removed all panoramas captured indoors. To minimize
optical distortion, we used a flat horizontal pitch and split each 360-degree panorama into four
90-degree images of size 640 pixels by 640 pixels with North, East, South, and West headings
respectively. This gave us a total of 230,536 unique panoramas and 922,144 images. On average,
each intersection has 6 years of Street View images available out of the 14 consecutive years
(2007-2020) investigated. Most of the years have more than 20% of the intersections covered by
Google Street View. Technical details of the data generation process are documented in a related
paper derived from this project (Li et al., 2022). Figure 4.6 illustrates the model deployment
pipeline to generate inference results of the presence of marked crosswalks and high-visibility
crosswalks at intersection locations. We made imputations to fill the gaps where Street View
images were not available for certain location-year.
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Figure 4.6 Schematic diagram of model deployment (Li, et al., 2022)

I use a subset of this data by looking at the intersections at the direct proximity of 72 BART and
Caltrain stations in the study area. The longitudinal dataset makes it possible to systematically
measure changes across years.

Plan data

With assistance from the California Active Transportation Safety Information Pages (CATSIP)
and web search tools, I collected all active transportation master plans (including bicycle and
pedestrian plans) published by each county and municipality since 2007. I document the type of
plans, initial publishing year, versions of plan updates by year for each jurisdiction which has at
least one BART or Caltrain station. I approximate the year indicated in the plan’s title as the
initial year of plan implementation. A majority of the counties or municipalities have at least one
type of plan implemented over the years. I determine whether a plan has explicitly mentioned the
crosswalk treatment by searching for the word “crosswalk” in the document and examine the
content. I match each station with a municipality, or county unincorporated area. As Figure 4.7
Number of proposed plans by year at sample station shows, a majority of planned treatments
were proposed in the BART and Caltrain by respect jurisdictions during the study period
between 2011 and 2020.
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Figure 4.7 Number of proposed plans by year at sample station areas

Other data

I utilize several other data sources including Environmental Protection Agency (EPA)’s Smart
Location Database (SLD) (EPA, 2021), the Transportation Injury Mapping System (TIMS), as
well as BART and Caltrain ridership reports to account for station specific characteristics. The
2020 version of SLD combines several aspects of the built environment measures such as density
and centrality at block group level derived from 2018 American Community Survey (ACS) 5-
year estimate and 2018 HERE Maps NAVSTREETS. I aggregate the SLD measures to an
average of all census black groups that intersect with the half-mile buffer of each station, a larger
buffer than the crosswalk measure considering the neighborhood scale influence of these
measures. The TIMS data developed by Berkeley’s SafeTREC has geocoded crash records for
the state of California over time. I summarize the number of pedestrian-related crashes as well as
the severity of these crashes within each station area per year. I derive pedestrian exposure
measure by combining the February BART and Caltrain average weekday ridership along with
estimated share of pedestrian access to each station from an MTC regional transit onboard survey
conducted in 2012.

4.5. Findings

I discuss findings from content analysis of plans in terms of recommendations for crosswalk
enhancements, as well as the model results assessments of recommendations in this section.
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4.5.1 Recommendations for Crosswalk Enhancements in the Plans

According to data from the California Active Transportation Safety Information Pages (CATSIP),
65 out of the 110 Bay Area jurisdictions have so far proposed at least one type of active
transportation plan, including 53 pedestrian plans, 60 bicycle plans, and 18 combined active
transportation plans. Most jurisdictions have started adopting active transportation plans since
2006, with more cities and counties contributing to the trend throughout the past decade. Twenty-
six out of the 41 Bay Area jurisdictions municipalities with BART or Caltrain stations (Figure of
Appendix D), including three counties and 23 municipalities (63% of all jurisdictions) that have
adopted some form of pedestrian master plans between the 2010 and 2020. Most citywide
pedestrian plans came much later than bicycle plans in the same jurisdiction. Some of them were
derived from a component of city general plans. Some cities adopt a combined bicycle and
pedestrian plan succeeding a bicycle plan by adding a pedestrian component to the previous plan.

All except for one plans have included crosswalk visibility enhancements in various forms (See
Table D in Appendix D). Most plans first evaluate the existing conditions of crosswalks, then
identify the gaps and priority areas for safety improvements, and recommend crosswalk
enhancements. Recommendations for crosswalk enhancement present in the form of capital
projects, Safe Routes to School/Transit programs, crosswalk improvement guidelines,
recommended crosswalk improvements, and site-specific recommendations. For example, City
of San Mateo’s Citywide Pedestrian Master Plan outlines citywide safety laws and crosswalk
conditions in the Existing Conditions chapter (Figure 4.8); City of Burlingame provides a general
toolkit for crosswalk safety and accessibility solutions in the Recommendation chapter (Figure
4.9); City of South San Francisco has site-specific recommendations for cost estimation purpose
in its Pedestrian Master Plan (Figure 4.10).

Chapter 3 | Existing Conditions

3.4.3. Crosswalks

Crosswalkdare a legal extension of the sidewalk and provide guidance
for pedestrians who are crossing roadways by defining and delineating
their path-of-travel. Crosswalks are not required to be marked.
However, crosswalk markings alert motorists of a pedestrian crossing
point. Marked crosswalks exist throughout the City, typically at
intersections along arterial and collector streets.  Most marked
crosswalks are standard (also called transverse) crosswalks consisting
of two parallel white lines marked on the pavement (see Figure 3-9).

Others crosswalk styles are ladder, continental, or zebra style.

Figure 3-9: Existing Crosswalk Types At some marked crosswalks, the City has installed additional

in San Mateo treatments, such as distinct paving materials and/or in-pavement
flashers. Distinct paving material, such as pavers or colored concrete,
further differentiates the crossing zone from the remainder of the
street. Examples of marked crosswalks with distinct paving materials
include the crosswalks on Park Place, at the Park Place/Saratgoa

Avenue intersection, and in Downtown.

Figure 4.8 Existing conditions of crosswalks in Citywide Pedestrian Master Plan (City of
San Mateo, 2012)
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04. RECOMMENDATIONS

The toolkit below is not an exhaustive list
of potential solutions. Exact solutions for
each location should be selected based
on engineering and planning judgment
and best practices to maximize safety and
pedestrian accessibility.

Pavement Markings & Crosswalks

Advance Stop & Advance Yield
Markings

Advance yield pavement markings, also
referred to as “Shark's teeth,” are markings
placed on the roadway 20°-50° before a
mid-block crosswalk or crosswalk at an
intersection approach without a signal or
stop sign.

Stop lines are solid white lines that extend
across approach lanes. They may be used to
indicate the point behind which vehicles are
required to stop in compliance with a STOP
sign, or some other traffic control device
that requires vehicles to stop.

Crosswalks

All crosswalk recommendations are subject
0 a pedestrian needs analysis to determine
the safest, most efficient location to install
the crosswalk.

Crosswalks

Transverse crosswalks consist of two thick
lines that demarcate pedestrian right-
of-way at intersections. High-visibility
crosswalks are crosswalks that are marked
with thick bars, drawing additional
attention and awareness to the crossing.
There are multiple high-visibility crosswalk
designs (continental ladder, etc.).

In school zones, these crossings are yellow,
as opposed to the standard white color.

Decorative Crosswalks

Decorative crosswalks can add a
placemaking element to the street,

while still serving the primary visibility

and awareness objectives of a marked
crosswalk. Decorative crosswalks can

be themed to reflect the surrounding
neighborhood or nearby destinations.
Decorative crosswalks meet certain design
parameters to remain complaint with state
and federal standards; most importantly
that they include the transverse markings
around any decorative pavement
treatment.

Raised Crosswalks and Raised Intersections

Araised crosswalk is a modification of a
speed table. Speed tables reduce vehicle
speeds by elevating the entire wheelbase
of a vehicle (unlike a speed bump that
raises each axle individually) Speed tables
can be designed to include a mid-block
raised crosswalk; in these cases, the height
of speed table matches the sidewalk. This
treatment makes pedestrians more visible
to approaching motorists and also slows
vehicles.
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Figure 4.9 Crosswalk recommendations in Bicycle and Pedestrian Master Plan (City of
Burlingame, 2020)

D # Location Recommendations Detailed Recs
MeLellan Drive and ) -
= Mission Road BT e T T S A TS R T T e e e e E
1-1 Sl Concrete Surface
1-1 Remove Thermoplastic Lane Striping

Add school zone features at all four legs of the intersection;
include high visibility yellow crosswalks, advance pedastrian
crossing signs, and advance stop bars at all legs (El Camino
HS is located at the southeast comer)

High Visibility Crosswalk Restriping

1-1 New Signage
1-1 Advance Stop Bars
MeLellan Drive from
12 M|55|.0n RoadtoHl Install sidewalk on north side of McLellan Drive betwean sidewalk
Camina Real Mission Road and BART station entrance
1-2 Curb and Gutter
Install bulb out on northeast corner of E1 Camino or
1-2 provide medians and pedestrian refuge to shorten crossing  Neckdowns/ Bulb-Out
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Figure 4.10 Site-specific recommendations in Pedestrian Master Plan (City of South San
Francisco, 2011)
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4.5.2 Station Area Crosswalk Visibility Enhancement Over Time

Given the different levels of details specified in each plan, the implementation pathways of
crosswalk enhancements vary across each station area’s jurisdiction. Comparing the first and last
year of the study period, many station areas follow the pathway of upgrading from parallel-line
crosswalks to high-visibility ones, especially where the jurisdictions have adopted pedestrian
master plans (Figure 4.11). This is evident by the dropping of average percent of parallel-line
crosswalks (from above to below 80%) and the increase of percent of high-visibility crosswalks
(from around 50% to above 60%) around BART and Caltrain station areas during the period
(Figure 4.12). Notably, Caltrain station areas had more significant changes than BART, but with
overall similar levels of high-visibility crosswalk coverage in both the beginning and end of the
period.
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percent of parallel-line crosswalks
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0:no plan; 1: with a plan (as of 2020) 0:no plan; 1: with a plan (as of 2020)

Figure 4.11 Distribution of the percent coverage of high-visibility crosswalks around
stations with and without a plan

Agency
BART
- Caltrain

average % high-visibility crosswalks

average % parallel-line crosswalks

year year

Figure 4.12 Average percent of marked crosswalk coverage around station areas (2011-
2020); left: parallel-line crosswalks, right: high-visibility crosswalk, note y-axes are of
difference scales.
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Station areas saw various pathways to change during the study period. Figure 4.13 shows the
changes in parallel-line and high-visibility crosswalk coverages in each BART and Caltrain
station area across the ten-year period between 2011 and 2020. Most station areas followed the
general trend with upgraded parallel-line to high-visibility crosswalks (i.e., towards the first or
second quadrant), especially those that had lower coverages of marked crosswalks in the first
year, for example, 22nd Street Caltrain, Glen Park, and South Hayward. Among these three
stations, 22nd Street Caltrain and Glen Park stations fall into the jurisdiction of the City and
County of San Francisco which has adopted a citywide pedestrian strategy in 2013 built on the
Better Streets Plan (2010), while South Hayward sits in the City of Hayward whose first bicycle
and pedestrian master plan did not come out until the end of study period in 2020.
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Figure 4.13 Pathways to change for crosswalk visibility enhancement in each BART and
Caltrain station area between 2011 and 2020

The San Francisco Pedestrian Strategy (2013) identifies one adjacent street surrounding Glen
Park BART station as one of the high-priority streets “repaving projects do not yet include
pedestrian improvements” (Figure 4.14). It is unclear when exactly the improvements were
implemented, but it turns out that there has been a steady increase (from 54% - 63%) in the
percent of high-visibility crosswalks over the years.
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High-priority streets where streetscape and transit projects will include pedestrian improvements: 5 miles
I High-priority streets where repaving projects do not yet include pedestrian improvements: 3 miles
I High-priority streets with transit projects that do not yet include pedestrian improvements: 27 miles
B High-priority streets where no projects are yet planned; potential for arterial traffic calming: 9 miles

i

Figure 4.14 Complete Street integration and pedestrian safety and walkability
improvements in San Francisco Pedestrian Strategy (April 2013)

There was no mention of any site-specific recommendation for the 22nd Street Caltrain station or
the South Hayward station. Nevertheless, both station areas caught up in high-visibility
crosswalk coverage over the years. The greatest improvements happened in station areas with the
lowest level of high-visibility crosswalk coverage to start with. Most station areas’ trajectories
stay in the first quadrant where the more urban station areas tend to have higher levels of
crosswalk enhancements with smaller changes over time, regardless of plans.

4.5.3 Effects of Active Transportation Plans on Crosswalk Visibility Enhancements

Table 4.1 summarizes the dependent and independent variables included in the models. On
average, over 90% of station area intersections had marked crosswalks installed but only 55%
had high-visibility crosswalks. About two third of the jurisdictions among the study sample had
at least one type of active transportation plan implemented over the years, and average length of
plan implementation is 5 years. About 26% of the station area had plans with an update during
the study period, and around 59% of the station areas were associated with a city and county
level plan that specify the crosswalk enhancement recommendations.
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Table 4.1 Summary statistics of variables (N=720)

Variable Mean St. Dev. Min Max
percent coverage of parallel-line crosswalks 80.85 18.96 0.00 100.00
percent coverage of high-visibility crosswalks 54.68 22.41 0.00 100.00
percent coverage of marked crosswalks 90.23 14.83 0.00 100.00
average weekday ridership at station 6,168 7,602 19 46,076
percent of pedestrian access to station 40.89 23.61 0.00 93.88
presence of fatal or severe injury pedestrian crash 0.17 0.37 0.00 1.00
percent of zero vehicle household (2008) 13.79 13.53 1.79 62.00
population density (2008) 14.03 12.61 0.41 60.64
presence of plan 0.67 0.47 0.00 1.00
age of initial plan by years 4.90 5.07 0.00 18.00
number of updates 0.26 0.47 0.00 2.00
presence of crosswalk enhancement 0.59 0.49 0.00 1.00
observation year 2016 3 2011 2020

Table 4.2 shows the model estimates for each of the three crosswalk visibility enhancements:
parallel-line, high-visibility, and marked crosswalks in station areas. I use separate models to
compare the effects of plans to different types of treatments. The model results suggest several
trends in crosswalk enhancements as a result of pedestrian master plan adoption between 2010
and 2020 (

Table 4.2). First, there has not been a significant change in the percent coverage of marked
crosswalks in selected station areas, as indicated by the year coefficient for the marked crosswalk
model. However, as the plan got older, the coverage of high-visibility crosswalks improved.
Assuming the initial year of the plan indicates the year of adoption, the longer an active
transportation plan remains adopted, the percent coverage of high-visibility crosswalk increases.
Specifically, one more year of pedestrian plan adoption is associated with 1.6% more coverage of
high-visibility crosswalks around the station area. Conversely, the presence of a plan alone was
not significantly associated with the share of intersections with crosswalk visibility
enhancements. Second, there was a constant trend of decrease in parallel-line crosswalks over
the period (negative time fixed effect in the second model), which implies the upgrading or
replacement from traditional parallel-line crosswalks to high-visibility ones. In fact, the first
model shows a significant decrease over the years in parallel-line crosswalks, by an average of
0.66% per year. Third, station area household vehicle ownership, and population density both
had moderating effects on the changes in parallel-line crosswalks by plan adoption. Station areas
with a higher percent of zero vehicle households tend to receive more parallel-line crosswalks
with the presence of plans, whereas the age of plan added more negative effects with more zero
vehicle households. Higher density areas had more elimination of parallel-line crosswalks with
crosswalk enhancement recommendations in the plan. Finally, severe or fatal-injury pedestrian
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crashes and station area pedestrian exposure (average weekday ridership * percent of pedestrian
access) both had positive associations with high-visibility crosswalk coverage. Overall marked

crosswalk coverage was primarily associated with pedestrian exposure to station access.

Table 4.2 Panel regression results (clustered standard errors in parentheses)

Dependent variable:

% parallel * Cilzgh_ maﬁ(ed
presence of plan 1.078 -16.829 1.342
(5.151) (10.679) (2.600)
age of initial plan 0.439 1.600 * 0.009
(0.456) (0.825) (0.376)
number of plan updates -6.390 -6.015 -3.220
(4.881) (4.470) (3.376)
presence of crosswalk enhancement 4.556 13.278 2.584
(4.913) (10.925) (3.020)
Z;?;’LC;;]Z(IZZ)* percent of zero vehicle 0.605 *** -0.079 0.036
(0.220) (0.589) (0.177)
Zgz;ﬂgﬁ%gﬁr}r percent of zero vehicle 0.035 * -0.004 0.002
(0.018) (0.062) (0.010)
% .
ZZZZZ;;%ZZQ;TWMS percent of zero vehicle 0.082 0.064 0.031
(0.151) (0.250) (0.070)
*
Fero vehice housenold oty o 0323 0017
(0.203) (0.375) (0.141)
presence of plan * population density (2018) 0.123 0.940 0.124
(0.170) (0.872) (0.227)
age of initial plan * population density (2018) 0.016 -0.025 0.006
(0.014) (0.031) (0.013)
yztlézg)er of plan updates * population density -0.058 0.053 -0.030
(0.140) (0.160) (0.115)
prese.'nce of crosswalk enhancement * population 0449 ** 0.223 -0.068
density (2018)
(0.189) (0.775) (0.236)
g ey el OIS o0y oo ooy
(0.000) (0.000) (0.000)
presence of fatal or severe injury pedestrian crash 0.306 3.964 ** 0.254
(1.272) (1.955) (0.942)
year -0.662 * 0.770 -0.030
(0.377) (0.515) (0.290)
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Dependent variable:

% parallel * Cilzgh- maoflled
Observations 720 720 720
R? 0.126 0.166 0.047
Adjusted R? 0.059 0.102 -0.026
F Statistic (df = 15; 668) 6.401 HF** 8.844  *x* 2,191  xxx
Note: *p<0.1; **p<0.05; ***p<0.01

While results from statistical analysis provides insight into the association between plans and
crosswalk visibility change, qualitative assessment of the plans helps to identify the variations in
crosswalk enhancement pathways across station areas and jurisdictions.

4.6. Discussion and Conclusion

This chapter uses a mixed method approach to investigate the trends and implementation
pathways of pedestrian infrastructure enhancements around BART and Caltrain stations in the
San Francisco Bay Area. It utilizes several novel datasets generated from unstructured data with
statistical modeling, to systematically examine the built environment changes and their
association with plans at a high spatial-temporal resolution. While our previous study found a
general trend of marked crosswalk replacement over time (Li et al., 2022), findings from this
chapter suggest the potential role of plans in making effective changes in marked crosswalks at
station area intersections, as well as the interactive effects contributed by a variety of station area
characteristics. The upgrading and addition of high-visibility crosswalks exhibit an overall
improvement of pedestrian environment. While previous studies shows no significant
relationship between plan implementation and the increase of walking (Duncan, 2023), this study
does show that the presence of plan can have some intermediary effect on the positive change to
the built environment in terms of pedestrian safety enhancement that can lead to more pleasant
pedestrian experience.

However, the statistical models present weak or no statistically significant associations between
most indicators of plan implementation (i.e., presence of the plan, updates, and age of initial
plan) and pedestrian infrastructure improvements. The results imply little relevance of the
question whether a local jurisdiction should put down specific recommendations to pedestrian or
active transportation master plans. Indeed, pedestrian environment enhancements could take
place through other street enhancement programs such as Safe Route to Schools, Vision Zero,
and Complete Streets. Many other unobserved factors could also influence the effectiveness of
plan implementation, for example, targeted funding support for active transportation
infrastructure, advocacies and community support. This finding, to some extent, corroborates
with those studies on other types of plans suggesting little causal impacts of plans the codify
policies that are likely to happen regardless of the plans (Millard-Ball, 2013).
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4.6.1 Limitations and Future Studies

A few limitations remain in the models that require further development to improve the model
validity. In this study, I only examine the crosswalks at intersection locations, which do not
include the midblock crosswalks. Moreover, by visually observing the stripping changes, I ignore
the signaling improvement, which serves as an important safety countermeasure. Since
crosswalk visibility enhancements are primarily prioritized at uncontrolled crosswalk locations,
the observed changes do not reflect the crosswalk overall safety improvement at signalized
intersections Furthermore, attributing station area road improvements to city or countywide
pedestrian master plans simplifies issues such as road ownership and funding allocation. A few
other factors such as external funding support for active transportation projects and advocacies
also add to both the adoption of plans and crosswalk visibility enhancements. Therefore, the goal
of this study is not to claim the causal relationship between plans and crosswalk visibility
outcomes, but to show the associations that could elucidate the direction for more in-depth
assessment, both quantitatively and qualitatively.

Future studies could benefit from exploring other crosswalk safety countermeasures than
visibility enhancement, as well as funding mechanisms. The model could also investigate
different units of analysis, for example, instead of an aggregate measure for each station area, the
comprehensive crosswalk dataset enables intersection level analysis. To improve the model
validity, a change-on-change model would be helpful to identify the causal relationship between
specific treatments recommended in the plan and the changes in pedestrian infrastructure.
Moreover, instead of one year of time lag, the model should also consider a longer period for
plan adoption to come into effect. Finally, some unobserved confounders such as activists’
influence on plans and implementation need further investigation.
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Chapter S Two Cultures of Walking: Observing Station Area
Pedestrian Behaviors in Hong Kong and San Francisco

5.1. Introduction

Hong Kong and the San Francisco share many common strategies to design street space for
pedestrians, though they seem to possess two distinct cultures of walking on the backdrop of
their own street dynamics. From a U.S. perspective, density and accessibility naturally make it
easier to walk (including walking to transit) than to drive in the current streetscape, although it
turns out historically as a result of power shift between pedestrians, cars and other road users on
street space (Norton, 2008). In Hong Kong the public discontent about poor pedestrian
environment provokes questions concerning the relationship between a walking city and a
walkable city. The former makes people walk while the latter makes people enjoy walking. Since
urban form and land use pattern predetermine the travel options (Zhang, 2006), walking in Hong
Kong is not about a choice but a necessity. One local news article alleged, “Hong Kong should
be the best place for foot traffic, except for the fact that it’s not...”

Design choices do not necessarily support the best user experience. While in the Bay Area, some
transportation planners find physical separations between pedestrians and automobiles such as
the use of metal fences desirable for enhancing safety, the fences are considered by Hong Kong
public space activists as a symbol of car superiority that exploits pedestrian right of way.
Whereas in the Bay Area, marked crosswalks, especially high-visibility ones are getting
increasingly popular (see Chapter 4), in Hong Kong, traffic engineers remove marked crosswalks
because they find them ineffective in directing high-volume pedestrian flows — people are going
to jaywalk anyway. The list of contrasting examples can go on and on. Do pedestrian behaviors
vary across cultures? Are they affected by the built environment, or culture, or both? How can
street design accommodate for different pedestrian experience? Although there is no simple
answer to these questions, the answers depart from built environment and travel behavior
literature, but rather on human-environment interactions, the experience of walking aside from
levels of walking.

Earlier chapters of this dissertation describe important differences in the actors, institutions, and
motivations around active transportation planning in Hong Kong and the Bay Area. They identify
the stakeholders who lead the street reform or are involved in active transportation planning in
both contexts. They also spot the gaps that remain in the implementation of pedestrian
infrastructure improvements. Much tension in Hong Kong emerges from the relationship
between road users, especially pedestrians and cars, whereas in the Bay Area implementation of
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pedestrian safety enhancements vary across jurisdictions. What remains to be explored is
relationship between street design and pedestrian behaviors.

Although seemingly a provocative comparison, only a handful of empirical studies have drawn
comparisons between Asian and American cities. The global metropolitan scale study by
Newman & Kenworthy (1989) made the case of comparing Hong Kong and San Francisco in
that they represent two contrasting urban forms at the density-energy consumption spectrum.
Some other regional scale studies compare urban spatial structure and travel behaviors
between Hong Kong and U.S. cities. For example, Zhang (2004) compares the spatial structure
and travel mode choice in Hong Kong and Boston, which confirms the independent role of land
use on travel choice from travel and time costs. Monkkonen & Zhang (2014) compare and
contrast the spatial segregation patterns of Hong Kong and San Francisco. Nevertheless, no study
has explored the similarities and differences of pedestrian behaviors across different urban form
contexts.

This chapter delves into the user perspective to examine the interactions between pedestrians and
the built environment, specifically the behavioral responses to pedestrian infrastructure
improvements in the contexts of Hong Kong and the San Francisco Bay Area. By comparing
pedestrian behaviors across cultures, the nuances can inform context-sensitive street design and
traffic management in a global sustainable transportation policy transfer (Klotz et al., 2019).

5.2. Literature

5.2.1 Human Scale Design and People-Centered Approach to Pedestrian Planning

Planners and urban designers have since the last century explored various approaches to study
human activities in public space so as to inform design interventions. These approaches support
the prevalent urban design principle by Danish architect and urban designer Jan Gehl that urban
environments should be designed at a human scale, where streets and public spaces should meet
the needs and experience of pedestrians, which can in turn create walkable neighborhoods with
accessible amenities (Gehl & Rogers, 2010). This principle has also largely influenced the urban
design practice worldwide through popular design manuals such as the National Association of
City Transportation Officials (NACTO) Urban Street Design Guide (National Association of City
Transportation Officials, 2013), which outlines guidelines and best practices for people-centered
street design that prioritizes public life and safety of all road users.

Jan Gehl’s approach emphasizes the use of established tools developed in environmental
research. These tools rely on direct observation and systematic analysis of how people use and
move through public spaces to gain insights into how to utilize public spaces (Gehl & Svarre,
2013). Through the basic tools of observation and interviews, Whyte (1980) studied social
interactions accommodated by many small public spaces in the 1980s. A similar approach was
applied and documented in an early systematic study of the pedestrian activities by the Regional
Plan Association (Pushkarev, 1975).
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In recent years, urban researchers broadened the toolkit to provide an even more comprehensive
representation of pedestrian behaviors and their interactions with the built environment. For
example, Kim (2012) uses an integration of surveying and ethnography to understand the spatial
dynamics of mixed-use sidewalk space in Ho Chi Minh City, Vietnam. With the rise of Al and
machine learning technologies, some scholars apply computer vision to systematically detect
pedestrian environment and walking behaviors (Basu & Sevtsuk, 2022; Hosseini et al., 2023,
2024; Li et al., 2022; Yilmaz & Kurkcuoglu, 2024). These technological advances open the door
for examining the various aspects of pedestrian interaction with the human scale environment.

5.2.2 Built Environment and Pedestrian Safety

The primary goal of the pedestrian environment enhancements as promoted in different levels of
pedestrian plans including active transportation plans, Complete Street, Vision Zero initiatives,
Safe Routes to Schools programs all over the world, is to improve road safety while to promote
walking by enhancing pedestrian experience.

Many studies have associated built environment features with pedestrian crash risk. For example,
Merlin et al. (2020) review literature on relationship between the built environment and road
safety, and identify built environment measures as being related to higher exposure or higher
rates of crash risk per unit of exposure. Cho et al. (2009) demonstrate a simultaneous but
opposite relationship between perceived safety of the built environment and actual crash risks of
pedestrian and bicyclist. On road infrastructure, the Federal Highway Administration (FHA) has
suggested 28 safety countermeasures and strategies in reducing roadway fatalities and serious
injuries (Federal Highway Administration, n.d.), which include eight pedestrian-related safety
countermeasures: crosswalk visibility enhancements, leading pedestrian interval, medians and
pedestrian refuge islands in urban and suburban areas, pedestrian hybrid beacons, rectangular
rapid flashing beacons (RRFB), road diets, and walkways.

5.2.3 Cultures and Human Behavior

Previous studies have made the case for comparing individual behaviors across cultures. For
example, Awad et al. (2018)’s Moral Machine Experiment reveals cross-cultural ethical
variations from a 2.3 million-people decision sample in 233 countries around the world, which
identifies substantial difference in key moral preferences in autonomous driving scenarios. A
follow-up study shows that people from Western countries are more likely to endorse sacrifice
than people in Eastern countries, reflecting an individualist-collectivist division and an obstacle
for implementing universal machine ethics across cultures (Awad et al., 2020). A few other
psychological studies conduct cognitive experiments verifying the different capability of
incorporating contextual information between individuals from Asian and North American
countries, and that individuals tend to show the cognitive characteristics common in the host
culture (Kitayama et al., 2003).

Culture, custom, and habit as well as policy context all tend to play a role in determining the
effectiveness of sustainable transportation policy interventions (Pucher et al., 2010). Some
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studies attempt to capture the impact of social and cultural heterogeneity through cross-country
comparison. They compare the relationship between the built environment and travel behavior
characteristics in different countries. For example, Giuliano & Narayan (2003) show that the
density impact on travel in the U.S. is not as significant in Great Britain. Similarly, Guerra et al.
(2020) reveal opposite directions of density impact on cycling between Mexican and U.S. cities,
possibly due to the fundamental difference in land use patterns. Likewise, Guerra & Li (2021)
find substantial differences in the strength and statistical significance of urban form variables on
individual commute mode choice in the U.S. and Mexico, whereas policies to increase land use
mix probably would not promote much walking in place where land use is already highly mixed.
Among European countries, cyclists’ travel behaviors exhibit differences across geographical,
economics, climatic and socio-cultural contexts, though not as compelling as those across
continents (Raser et al., 2018).

Few studies have yet drawn links specifically between pedestrian activity and the built
environment, especially from a cross-culture comparative perspective. Just like travel behavior
studies in general, most previous studies focus on aggregate behaviors and regional land use
patterns rather than human-scale design. Furthermore, these studies seldom take into account
other sensory aspects that people perceive within the environment, beyond visual or physical
form. However, there has been an increasing interest in incorporating multimodal environmental
sensors into the measurement of pedestrian comfort or experience (Dang et al., 2013). For
example, Uttley & Fotios (2017) find the association between ambient light condition and
pedestrian safety at crossings. Harvey (2024) evaluates the use of wearable biosensors to
measure pedestrians’ electrodermal activity (EDA) for understanding emotional responses to
environmental design.

Using a human ecological approach, this study makes a comparison of human-scale pedestrian
activities and interactions in not only different urban contexts, but also variations of the ambient
environment. [ aim to answer the research question: how do pedestrian behaviors differ across
cultures? Specifically, I examine the behaviors at transit station area intersections.

5.3. Research Design

Given the policy relevance for implementing pedestrian-oriented street design, I compare the
pedestrian environment, use of infrastructure, and walking behaviors at transit station area
intersections in Hong Kong and San Francisco, in order to investigate the question of how street
design can meet the needs for different pedestrian experience across two cultures. First, I inspect
the pedestrian right of way in terms of time and space in both locations. Then I examine how
pedestrians use space dedicated for them (i.e., sidewalks, crosswalks) the use of dedicated space
(i.e., sidewalk, crosswalk) as well as their behavioral characteristics (e.g., walking speed,
yielding, and traffic rule violation) in both places. My hypothesis is that pedestrian behaviors
vary across cultures despite similar street design and traffic rules.
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I first conduct a broad assessment of pedestrian environment at 270 intersections in 94 MTR
station areas in Hong Kong, and 13 intersections in 11 station areas in the Bay Area. Then, I
chose three case study station areas in each of the cities to compare pedestrian behaviors and
interactions with the environment in both contexts by stratifying high, medium, and low
pedestrian areas.

5.3.1 Identifying Locations for Measurement

In order to have a rich and diverse set of pedestrian infrastructure and behavior data, I focus on
the intersections in proximity to Hong Kong MTR, BART and Caltrain stations, which are
expected to have more dedicated pedestrian infrastructure and higher pedestrian volumes. As of
the time of my fieldwork (2022), MTR operated 97 stations whereas BART and Caltrain
operated 78 stations across both territories (Figure 5.1).

6 Hong Kong Metro Map (Click to Enlarge)

Shanthen Litst Bhenehen Line §

{
f
(CH

.
Lug Hy
. Sheung Shul

Furmakeuia. LS, S gl

Lok Ma Chau(Futian Port)

v, .I:;‘Mllkmhtnl—l

— PENINSULA

SAN JOSE

Figure 5.1 Systems maps of Hong Kong MTR, BART and Caltrain (2021)

I conducted fieldwork in Hong Kong over a three-month period between April and June 2022. I
observed 94 out of the 97 MTR stations in Hong Kong, except for two terminal stations at the
Hong Kong-Mainland China borders (Lo Wu and Lok Ma Chau), and the Racecourse Station
that only opens on race days.

In the Bay Area, I observed 11 stations among the 78 BART and Caltrain stations in May, June
2023 and May 2024. The sample selection considers station typologies based on pedestrian
volume and share of pedestrian access to each station from an MTC regional transit onboard
survey conducted around 2012. Two of the three case study stations I chose for behavioral
comparison (Powell Street and Montgomery Street) had the largest share of pedestrian access
(89.17%, 93.88%) among all Bay Area stations, which is comparable to that of most MTR
stations. The other station (Pittsburg/Bay Point) had the lowest pedestrian access rate at 12.27%.

I intersect a 250-m buffer around each rail station with street networks extracted from
OpenStreetMap (OSM), and identify all intersections in each station buffer area. I label them on
maps prior to the fieldwork to help navigate the locations (Figure 5.2). This list of intersections
serves as the candidate locations for validation during the fieldwork. I further select a sample of
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major intersections from the primary list after validation, which consists of 270 intersections in
Hong Kong and 13 intersections in the San Francisco Bay Area.

5.3.2 Data Collection

Through a combination of tools and techniques including observation, videography, and
environmental sensing. I gathered data on pedestrian activity and the environment. In person
observation was documented manually using an observation sheet per station area. The
observation sheets include the date, weather, station name, as well as the intersection ID, time,
pedestrian infrastructure (i.e., marked or unmarked crosswalks), traffic control (i.e., signalized or
unsignalized), light, noise level, air quality, and pedestrian flows (heavy, medium, or light). At
each intersection, I set up a tripod attached to a GoPro device that recorded videos of pedestrian
crossing for at least two signal phases or five minutes at unsignalized locations (Appendix E).
While recording, I used an outdoor air quality monitor (Temtop M2000C) to measure levels of
PM2.5, PM10, particles, CO», temperature, and humidity. I relied on two 10OS Apps (i.e., Light
Meter, Decibel X) to monitor the light and sound. I put down the environmental conditions
measured by the monitors. At the same time, I took notes on other information such as weather
and traffic conditions. The field data collection took a total of 30 days during the period between
2022 and 2024, which contributed to a dataset with 283 intersection locations (270 in Hong
Kong, 13 in the Bay Area) around 105 rail stations (94 in Hong Kong, 11 in the Bay Area). I
collected data only during the day, between the hours of 8am and 5pm, and when it was not
rainy.
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Figure 5.2 Sampling for MTR station area intersections

5.3.3 Data Analysis

I first summarize by system the data including street design (space configuration, right of way,
infrastructure) and traffic rules (signal control, speed). Second, I compare the measures of the
ambient environment (e.g., light, noise level, air quality, temperature, humidity), which helps to
get an overall picture of the station area pedestrian environment in both places. Finally, I analyze
a selected sample from both places with three types of station area intersections in terms of
pedestrian flow density (heavy, medium, and light), in order to compare pedestrian behaviors and
interactions with the environment. I determine the pedestrian density groups by relative
pedestrian volume per minute compared with other stations in the system. For this smaller
sample, I explore several measures of pedestrian activity with the assistance from Google Earth
images and video footage. Specifically, I estimate the distribution of space dedicated to
pedestrians, signal timing for pedestrians (if applicable), walking speeds, use of space, traffic
rule violations by pedestrians and yielding behaviors. I develop and estimate for individual and
aggregate pedestrian crossing behavior measures using the following methods.
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Dedicated pedestrian area ratio

To calculate the ratio of dedicated pedestrian area ratio, I first identify the intersection area by
connecting the stop lines at each approach and measuring the area within the polygon. Then, I
estimate the total area of all dedicated marked crosswalks within this intersection. Finally, the
ratio is calculated by dividing the area of marked crosswalks by total area of the intersection. For
example, in Figure 5.3, the ratio can be estimated by the sum of green polygons divided by red
polygon. This measure serves as an indicator for pedestrian right of way at that location.

Figure 5.3 Diagram of dedicated pedestrian area ratio estimation (red: intersection area;
green hatch: marked crosswalks)

Dedicated signal timing ratio

Dedicated signal timing ratio serves as a temporal indicator for the time allocation for pedestrian
right of way during each signal phase. I record the length of a full traffic signal cycle length and

dedicated pedestrian phase at each intersection. This measure takes the ratio of pedestrian phase

divided by the full traffic signal cycle length. To ensure a stable measurement, I take the average
duration of several full cycles throughout the time lapse of the videos.

Pedestrian use of space

Given the allocated pedestrian right of way in terms of space and time, I observe the use of
dedicated right of way by pedestrians. Specifically, I estimate the average walking speed from
crosswalk length and crossing time of all pedestrians observed in the video. At high pedestrian
density locations, I select a sample of 10 pedestrians within one pedestrian phase. Moreover, |
identify the hotspots of pedestrian paths on marked crosswalks in terms of the utilization of
space and gap distances between pedestrians. These measures help to identify design gaps from
pedestrian needs.
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Traffic rule violation and yielding behavior

For pedestrians, traffic rule violations mostly refer to the mismatch between their walking
behavior and the dedicated right of way by space and time, also known colloquially as
jaywalking. Here 1 adopt the broad definition of jaywalking including crossing against a red light.
Yielding behavior refers to whether vehicles yield to pedestrians at an uncontrolled intersection. I
estimate the rates of both pedestrian jaywalking and vehicle yielding, and compare across Hong
Kong and Bay Area locations.

Once I calculate all above measures, I compare each set of measures by intersection locations
with similar pedestrian density from both places.

5.3.4 Selected Sample for Case Studies

Among the 105 observed station areas, I select six that represent high, medium, and low
pedestrian flow from both Hong Kong and San Francisco Bay Area, which cover a wide variety
of pedestrian environment and traffic conditions. Table 5.1 summarizes the ridership and
pedestrian access data based on multiple sources.

By direct comparison, the MTR system carries more than dozens of times the passengers than the
BART system, with a much denser station area pedestrian environment. I categorize stations
based on relative pedestrian volumes observed at intersections within the station buffer areas
compared with other stations within the same system (i.e., MRT or BART). Causeway Bay and
Wan Chai stations (#5 and #90 in Figure 5.2) are situated at central locations of the Hong Kong
Island. The areas around both stations are among one of the busiest districts, a major cultural and
commercial center of Hong Kong. The Island Line which both stations belong to, has the third
highest daily average patronage after the East Rail Line and Tuen Wan Line. Likewise, BART
Powell and Montgomery Street stations are among the ones with the highest ridership and share
of pedestrian access to station. Contrary to safety in numbers, the high-density pedestrian
presence at these locations makes them hotspots for pedestrian-related crashes, according to the
Hong Kong Traffic Injury Collision Database and the Transportation Injury Mapping System
(TIMS). The two light-volume stations, South Horizon and Pittsburg/Bay Point are both terminus
stations at the end of new transit lines in the residential areas.

Table 5.1 Selected case study stations

Station Ridership?* Pedestrian volume? Mode of access®
Hong Kong | Causeway Bay 797,000 Heavy Mostly pedestrian
Wan Chai Medium Mostly pedestrian
797,000*
South Horizon 300,000 Light Mostly pedestrian
SF Bay Area | Powell St 29,363 Heavy 89.17%
Montgomery St 43,823 Medium 93.88%
Pittsburg/Bay Point 6,645 Light 12.27%
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1. Hong Kong MTR station ridership based on daily average patronage of Island Line in 2010, and an estimate of that for South
Island Line by MTR; (https.//www.tlb.gov.hk/eng/legislative/transport/replies/land/2011/201106083a.pdf); SF BART ridership
based on average weekday ridership in 2019 (the most recent pre-COVID year).

2. The pedestrian volume is relative to other station areas within the same system.

3. BART mode of access data from MTC regional transit onboard survey (2012).

4. The ridership level for Hong Kong stations are only available by line. Causeway Bay and Wan Chai MTR stations are both
located on Island Line. The Causeway Bay station area has exceptionally high pedestrian density because of the commercial area
and pedestrian zone.

5.4. Findings

5.4.1 Pedestrian Crosswalks in Hong Kong and the San Francisco Bay Area

At the intersection level, the pedestrian environment mainly consists of crossing facilities (i.e.,
at-grade or grade-separated walkways) and traffic signals. While a majority of station area
crossings in the Bay Area are at-grade crossings, quite a number of MTR stations are accessed by
grade-separated crossings such as a pedestrian footbridge or underground walkway (Figure 5.4).
The use of grade-separated crossings according to the Transport Department, ensures safety for
pedestrians and minimizes disruption to vehicular traffic. However, to some public space
activists, overly relying on grade-separation design prioritizes cars by sacrificing pedestrian right
of way, which makes it inconvenient to cross, and pedestrians disconnected to place. The Bay
Area, on the other hand, does not have as many dedicated pedestrian facilities as Hong Kong.
According to the findings in the previous chapter, the average coverage of high-visibility
crosswalks among Bay Area stations is around 55%. Whilst 63% of pedestrian crossings in the

270 observed locations in Hong Kong, have painted markings, many of the remaining ones have
grade-separated crossings or dedicated walking paths.

Figure 5.4 Pedestrian crossings in Hong Kong

Figure 5.5 shows two typical signal-controlled intersections with marked crosswalks in Hong
Kong and San Francisco. All signal-controlled crosswalks in Hong Kong are delineated by
yellow striped markings while white stripes mark uncontrolled intersection with flashing beacon.
Some uncontrolled crossings not marked by stripes are indicated by an arrow and cautionary
words “Look Right” in both English and Chinese. Most Bay Area marked crosswalks have white
stripping, with parallel-line crosswalks and continental crosswalks being the most prevalent
types. They are also generally less flexible in terms of width and configuration than those of
Hong Kong at a typical intersection.
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Figure 5.5 Typical signal-controlled intersections in Hong Kong and San Francisco (top:
Hong Kong; bottom: San Francisco). Source: Google Earth.

U.S. cities implement a more diverse toolkit of pedestrian safety countermeasures such as
adaptive traffic signal, leading pedestrian interval, and traffic calming. In the Bay Area, the
active transportation plans by local jurisdictions often include recommendations for
implementing these treatments, especially in transit adjacent areas. However, in Hong Kong,
these treatments are limited to pilot project locations. For example, the Transport Department
commenced a pilot real-time adaptive traffic signal project at five intersections and trail auxiliary
devices for pedestrians at 4 intersections across the whole territory (Figure 5.6).
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Figure 5.6 Auxiliary devices to enhance pedestrian safety at road crossings. Source: Hong
Kong Transport Department.

5.4.2 Ambient Environment

The ambient environment, though not directly linked to traffic control or the pedestrian right of
way, might as well have subtle influence on pedestrian behavior and experience of walking. The
sensory data collected from 279 stations encompasses a wide range of ambient environmental
measures including air quality, temperature, humidity, light, and sound. Table 5.2 summarizes the
ambient environmental factors measured at station area intersections in Hong Kong and San
Francisco Bay Area.

Table 5.2 Summary of ambient environmental factors measured at station area
intersections

Hong Kong (N = 270) SF Bay Area (N=9)

Std.
Measures Mean Dev. Max. Min.  Median Mean Std. Dev. Max. Min.  Median
Light (lux) 11,070 10,563 84,246 751 7,808 19,129 13,707 39,607 2,184 17,568
Sound (dB) 69 5 86 55 69 65 15 84 38 68
PM 2.5 (ug/m3) 26 9 70 12 24 15 3 19 13 15
PM 10 (ug/m3) 33 13 97 14 30 18 4 24 14 17
Particles (counts/L) 11,905 2,374 22,597 6,675 11,395 8,275 772 9,554 7,299 8,415
CO2 (ppm) 441 38 675 261 435 475 72 628 418 442
Temperature
(Celsius) 32 4 52 24 32 27 4 31 22 28
Humidity (%) 58 12 89 29 57 39 7 48 31 39

Overall, the two regions share similar ranges of ambient environmental factors, though the Bay
Area has better air quality as indicated by lower levels of pollutants (i.e., PM 2.5, PM 10, and
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particles) than the more urban, denser environment in Hong Kong. The Bay Area also has a
higher level of average light, likely due to more sunny days.

5.4.3 Pedestrian Behaviors at Crossings

Given the similar at-grade pedestrian infrastructure and ambient environment, and since the type
of crosswalk and signal control are associated with a signal warrant based on pedestrian
volumes, I stratify by pedestrian density at intersections when comparing pedestrian behaviors.
This is important because the volume-based approach from various traffic design manuals in
both places makes pedestrian infrastructure and signal controls comparable by volume groups.

In the following section, I present findings from each observation group within six station areas,
three in Hong Kong and the other three in the Bay Area. All except for the Pittsburg/Bay Point
Station have more than one intersection-level observations, so I aggregate the intersection data
into a single observation and report the averages. Table 5.3 summarizes each specific
characteristic by comparison.

High pedestrian density intersections

The high pedestrian density locations have the most comprehensive intersection configuration
and pedestrian-oriented infrastructure (Figure 5.7). The four selected intersections in MTR
Causeway Bay and BART Powell Street station areas all have highly visible marked crosswalks
at all approaches and dedicated pedestrian signal phases. By restricting vehicle access, Hong
Kong pedestrians enjoy a higher average share of dedicated pedestrian area at the crossings
(80%) than those of the Bay Area (53%). At the Jardine's Cresent/Hennessy Rd/Yee Wo St
intersection, the whole intersection is painted with yellow stripes with two remaining vehicle
approaches, allowing for a pedestrian scramble during the pedestrian signal phase. At the Great
George St/Paterson St intersection, the three crosswalks are extended to over 40 feet to direct a
heavy pedestrian flow exiting the MTR station. The Bay Area intersections, on the other hand,
employ more standard crosswalk striping, less than 20 feet wide.
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Figure 5.7 High pedestrian density intersections

1. Top from left to right: Causeway Bay: Jardine's Cresent/Hennessy Rd/Yee Wo St intersection, Great George
St/Paterson St intersection, street view at MTR F1 exit; bottom from left to right: Powell: Powell/O'Farrell St
intersection, Mission/4th St intersection, street view at Powell/O'Farrell St intersection.

Both places allocated the greatest share of pedestrian signal phase time to high pedestrian density
intersections compared with the medium and low-density intersections, an average of 58% and
40% for Hong Kong and the San Francisco Bay Area respectively. The longer dedicated
pedestrian signal phases not only accommodate for more pedestrians, but also reduce
pedestrians’ exposure to traffic, thus reducing the risk of “jaywalking”. This is evident by my
observation in both Hong Kong and the Bay Area stations where pedestrians are less likely to
“jaywalk” in more pedestrian-friendly environment where they are allocated with more time and
space to cross the street. They are also prone to walk in a slower and more steady speed ranging
from 2.5 to 4.2 feet per second (Table 5.3). As illustrated by Figure 5.8, both places have a few
pedestrians stepping outside the dedicated zone. The green lines mark pedestrian paths with the
marked crosswalks, whereas red dashed lines show the “jaywalking” paths. Given the more than
four times wider crosswalk of the Causeway Bay intersection than the Powell Street intersection
(55.3 feet vs. 13.3 feet), the reason for “jaywalking” at the former is mostly to take shortcuts to
destinations, while the latter sees a clear pedestrian overflow where some of them are forced to
walk out in order to bypass the crowds.
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Figure 5.8 Schematic diagrams of pedestrian paths at high pedestrian density intersections
(left: a crossing at Causeway Bay station area; right: crosswalks at Powell station area)

Medium pedestrian density intersections

For a typical pedestrian crosswalk at medium pedestrian density locations, however, Hong Kong
and the Bay Area intersections use the same type of continental crosswalks, and apply other
similar pedestrian infrastructure design treatments such as curb extension, though in Hong Kong
pedestrian refuge islands are widely seen (Figure 5.9). Because of the less compact intersection
configuration and offset of crosswalks, these medium pedestrian intersections in Hong Kong
have a lower average dedicated area ratio around 30%, whereas the Bay Area intersections
allocate about 75% of space to pedestrians thanks to the curb extensions. The former share a 24%
dedicated pedestrian phase time compared with a 40% share of the latter.
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Figure 5.9 Medium pedestrian density intersections

1. Top from left to right: Wan Chai: Hennessy Rd/Fleming Rd intersection, Lockhart Rd/Fleming Rd intersection,
street view at Hennessy Rd/Fleming Rd intersection; bottom from left to right: Montgomery:
Market/Sutter/Sansome St intersection, Sansome/Bush St intersection, street view at Sansome/Bush St intersection.

The Hong Kong pedestrians walk at speeds ranging from 1.0 to 5.7 feet per second; those from
the Bay Area walk at 4.8 to 5.0 feet per second (Table 5.3). While the upper bounds of the speed
range are similarly higher than more pedestrian-friendly intersections, the lower bounds present
some stark difference. From my observation, pedestrians often see the urge to finish crossing in a
more car-centric location, especially when they are not protected by the dedicated right of way
(i.e., in the case of “jaywalking”), which leads to a faster crossing speed. The reason for much
slower lower bound for Hong Kong pedestrians who move only one foot per second attributes to
pedestrian refuge islands. This is a prevalent design feature incorporated into many intersections
design. In the two Hong Kong examples (top left and top middle of Figure 5.9), the intersection
design introduces pedestrian refuge islands half-way in the crosswalks which are also about
double the width of the crosswalk stripping. On a busy-traffic street, this space holds a
significant number of pedestrians in the middle of a crosswalk and shortens the length of each
crossing. This design potentially encourages “jaywalking” behaviors as pedestrians perceive
crossing on red lights as less risky, while at the same time it slows down the average crossing
speed due to the long waits on refuge island yielding to traffic. The “jaywalkers” in the Bay Area
intersections generally do not yield to traffic within a crossing.

As for the use of dedicated space, pedestrians tend to utilize the whole span of a strip width by
predominantly taking over the two sides and middle of the crosswalk zone (Figure 5.10). Two
reasons contribute to the violation of pedestrian right of way at medium-density intersections in
both places: taking a shortcut, or a pedestrian overflow at a narrow crossing. Notably, the Hong
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Kong pedestrians sometimes do not voluntarily choose to violate the right of way by taking a
shortcut. Rather, sidewalks are fenced by guard rails. Once a pedestrian exits their right of way
through an opening, they have no way back until another intersection. As a result, some
“jaywalkers” reach the crosswalks from outside the dedicated paths.

Wan Chai Montgomery

A

Schematic diagram N
Crossewalk distance: 57fc

Schematic diagram
Crossswalk distance: 34/40ft

Figure 5.10 Schematic diagrams of pedestrian paths at medium pedestrian density
intersections (left: crossings at Wan Chai station area; right: crosswalks at Montgomery
station area)

Low pedestrian density intersections

The low pedestrian density locations in the Bay Area feature less comprehensive infrastructure.
For example, the Pittsburg/Bay Point BART station adopts simple parallel-line uncontrolled
crosswalks. However, the South Horizons MTR station area intersections retain a combination of
three types of crossing: signal controlled, uncontrolled cautionary, and footbridge (Figure 5.11).
Given this difference in crosswalk types, Hong Kong pedestrians are allotted with a higher share
of dedicated walking space and time in relative lower density crossing locations than their Bay
Area counterparts (Table 5.3).

Although the signal-controlled crossings in Hong Kong’s low-density areas are meant to protect
pedestrians, they seem no more effective than uncontrolled crossings. It is unclear whether these
pedestrian signals are actuated since they do not adjust to pedestrian volumes. In fact, the
dedicated pedestrian signal ratio is only 6% at the signal-controlled intersection. During a five-
minute observation at the Lee Nam Rd/Yi Nam Rd intersection, all 11 pedestrians crossed on red
lights, and some of them had to yield to traffic on the refuge island for a long time. It seems
peculiar that all pedestrians crossing at a protected intersection need to yield to free flow cars
since the dedicated pedestrian phase is extremely short.
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In comparison, the low-density Bay Area locations provide more flexibility for pedestrians to
take caution, and for cars to yield at uncontrolled crossings. In low-density driveways, many
pedestrians do not stay within the parallel lines but choose to take a shortcut (Figure 5.12). As a
result, the range of walking speed at low-pedestrian density locations follows the pattern of
medium pedestrian density locations in Hong Kong, reflecting the relatively high-stress
pedestrian environment. In the Bay Area location however, it resembles the pattern of a high
pedestrian density intersection, with less obstruction from car traffic.

Figure 5.11 Low pedestrian density intersections

1. Top from left to right: South Horizons: South Horizon Drive/Yi Nam Rd intersection, Ap Lei Chau Bridge Rd/Yi
Nam Rd intersection, street view at Lee Nam Rd/Yi Nam Rd intersection; bottom from left to right: Pittsburg/Bay
Point Station intersection, street view at Pittsburg/Bay Point Station intersection.
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Figure 5.12 Schematic diagrams of pedestrian paths at low pedestrian density intersections

(left: a crossing at South Horizons station area; right: crosswalks at Pittsburg/Bay Point
station area)
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Table 5.3 Comparison of pedestrian behaviors at high, medium, and low-density intersections

Hong Kong SF Bay Area
Pedestrian density High Medium Low High Medium Low
Volume per crossing 20-50 5-20 <5 10-30 5-10 <5

(per minute)

Infrastructure

Dedicated
pedestrian area ratio

Dedicated
pedestrian signal
ratio

Walking speed
(ft/sec)

Use of space

Crossing on red

Traffic rule violation
and yielding
behavior

signal-controlled
crosswalks, wide
strips or dedicated
intersection

0.80

0.58

2.5-4.0

most pedestrians
stay in crosswalks,
some take shortcuts

a few crossing on
red

a few "jaywalkers"

signal-controlled
crosswalks, refuge
island, curb
extension

0.31

0.24

1.0-5.7

most pedestrians
stay in crosswalks,
a few take
shortcuts, wait on
refuge islands

very few

a few "jaywalkers",
need to yield to
traffic

unsignalized/signalized

crosswalks, refuge
island, footbridge,
walkway

0.30

0.06

1.6-6.7

most pedestrians stay
in crosswalks, some
take shortcuts

most do not follow
signal lights
need to yield to traffic

signal-controlled
crosswalks

0.53

0.40

2.5-4.2

most pedestrians
stay in crosswalks,
pedestrian
overflow

a few crossing on
red

a few "jaywalkers"

signal-controlled
crosswalks

0.75

0.33

4.8-5.0

most pedestrians
stay in
crosswalks, a few
take shortcuts

a few crossing on
red

afew
"jaywalkers"

uncontrolled
crosswalks

2.2-4.8

not so effective
simple
crosswalks, take
shortest paths

uncontrolled
crosswalks




5.5. Discussion and Conclusion

This chapter utilizes a comprehensive dataset on behavior, infrastructure, and environment for
the pedestrians collected at 283 heavy rail station areas in Hong Kong and the San Francisco Bay
Area, to understand the nuances of pedestrian interaction with human scale environment across
two seemingly different cultures for walking in the context of contrasting urban form, car-
dependency, as well as the perception of walking. I ask the question of whether there are
similarities or differences in pedestrian environment, use of infrastructure, and walking behaviors
across cultures, in order to form the basis for context-specific urban design and policy
recommendations.

Several findings emerge from the analytical results which highlight the importance of observing
context-specific nuances in human-centric urban design. First, although there are some
differences, the general types of pedestrian infrastructure and ambient environment surrounding
transit-access pedestrians present more similarities than differences across cultures. Second, a
typical pedestrian in Hong Kong and San Francisco appear to behave in a similar manner given a
comparable level of perceived stress and risk from cars. For example, I find that in places with
car-oriented traffic and limited dedicated pedestrian right of way in terms of space and time, both
Hong Kong and Bay Area pedestrians tend to walk faster than in places with more pedestrian-
oriented infrastructure. “Jaywalking” or violation of traffic rules more prevalently happen in
locations that dedicate less space or time for pedestrians. Third, as expected, regions differ in
their choices of a selective set of design treatments to a specific road or traffic flow condition.
However, this sometimes may lead to counter effective or unintended results. The pedestrian
space design in Hong Kong reflects a design preference for the separate between pedestrians and
cars by using grade-separation crossings and sidewalk fences, which adds benefits to a smooth
traffic at the expense of the burden to pedestrians when they have to take extra efforts to cross a
street or risk safety to take a more direct path. Moreover, a signal-controlled crossing does not
necessarily protect pedestrian right of way, unless it allocates enough time to the pedestrian
phase. Likewise, a crosswalk does not ensure the exclusive use of dedicated space, unless it
adjusts to behavioral characteristics such as desired crossing directions, pedestrian density,
walking speed, as well as individual idiosyncrasy that can only be captured at human scale.

Some of the findings support case-based policy review and anecdotes in terms of local issues
regarding pedestrian environment in Hong Kong (Ng, 2012). They, from a human scale user
perspective, supplement some of the existing transportation-system based studies on pedestrian
behaviors in Hong Kong (Hei, 2020). Moreover, it makes a case for cross-cultural comparison in
the context of global policy transfer, which enables a reflective thinking of local practices for
example to validate when and where universal design standards apply. Although previous studies
have attempted cross-cultural comparisons on sustainable transportation policies (Kwan et al.,
2014; Wang, 2010), none of them has delved into human scale street design interventions or their
dynamic interactions with individual behaviors.
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This study underscores the importance of dynamic human scale observation for human ecology,
urban design, and human behavior studies, especially given the emergence of Al technology that
can potentially facilitate data collection and processing at a finer level and for a larger scale. On
street design, Hong Kong and San Francisco can reference each other for what is doing well and
not so well in their daily practices, from an unconventional perspective.

5.5.1 Limitations and Future Studies

Despite the novelty of the data and research approach, there remain a few areas that need further
investigation in the future. First of all, given the limited resources and short time frame, I only
analyze a subsample of the collected data for case studies, which should be extended to a more
comprehensive systematic analysis across both regions. Should more data become available, the
comparison could incorporate more cities and regions. Future data collection effort could also
resolve the issue of imbalanced sample sizes across the regions for comparison. Second, not all
measures were taken at a perfectly comparable setting that controls for time-of-day, day-of-week
variations. Third, the next step of this study needs to test the significance of the associations
between design treatments and individual behaviors using statistical methods. In this way, the
various environmental measures collected by multiple sensors could all contribute as control
factors. Finally, this line of research needs to consider applying Al to data collection and
preprocessing as the first step (Basu & Sevtsuk, 2022; Hosseini et al., 2024), before proceeding
with the empirical study. Researchers should collaborate on combining these two lines of
research that are currently separated in most cases.
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Chapter 6 Conclusions

This dissertation investigates active transportation planning, the built environment and pedestrian
behaviors in three interconnected empirical studies in Hong Kong and the San Francisco Bay
Area. It employs a wide variety of data and analytical methods to explore the relationship
between stakeholders, plans, active transportation infrastructure and pedestrian behaviors across
different cultural contexts.

6.1. Key Takeaways

The first study examines the use of social media by local placemaking NGOs in Hong Kong, and
its role in facilitating public participation process in active transportation planning. It utilizes
social media texts and in-depth interviews with stakeholders to gauge opinions towards active
transportation issues in Hong Kong, as well as how the NGOs employ social media tool to
engage the public for active transportation agendas where formal participation channel exhibits
limited capacity. The findings reveal the role of social media as an insurgent outlet for advocacy
and collaborative decision-making. The case also demonstrates the opportunities for
governmental agencies to collaborate with civil society organizations for more people-centric
active transportation planning.

The second study uses a mixed method approach to investigate the trends and implementation
pathways of pedestrian infrastructure enhancements around BART and Caltrain stations in the
San Francisco Bay Area. It utilizes several novel datasets generated from unstructured data with
statistical modeling, to systematically examine the built environment changes and their
association with plans at a high spatial-temporal resolution. It alludes the role of plans in making
effective changes in marked crosswalks at station area intersections, as well as the interactive
effects contributed by a variety of station area characteristics. The upgrading and addition of
high-visibility crosswalks show an overall improvement of pedestrian environment, reflecting
the overall effectiveness of the presence of master plans.

The third empirical chapter presents a comparative study of pedestrian behaviors across Hong
Kong and the San Francisco Bay Area. It utilizes a comprehensive dataset on behavior,
infrastructure, and environment for the pedestrians collected at 283 heavy rail station areas, to
understand the nuances of pedestrian interaction with human scale environment across two
seemingly different cultures for walking in the context of contrasting urban form, car-
dependency, as well as the perception of walking. The findings highlight the importance of
observing the context-specific nuances in human-centric urban design. First, the general types of
pedestrian infrastructure and ambient environment surrounding transit-access pedestrians present
more similarities than differences across cultures. Second, a typical pedestrian in Hong Kong and
San Francisco appear to behave in a similar manner given a comparable level of perceived stress
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and risk from cars. Third, regions differ in their choices of a selective set of design treatments to
a specific road or traffic flow condition. However, this sometimes may lead to counter effective
or unintended results.

6.2. Contributions

This dissertation makes four main contributions to the academic literature on sustainable
transportation policy, planning and urban design.

First, it adds to the theory for transportation planning that focuses on the planning process.
Despite being a major theme of the general planning literature, most transportation studies take a
quantitative approach that fails to capture the complex interplay between institutions and
stakeholders. The case study on Hong Kong reveals the nuances of how public participation
takes place in a seemingly less democratic and strong planning institution. Regarding Brooks
(2002)’s definition of four alternative paradigms for planning, planners in practice moderate the
existing paradigm by traversing between the role of activists and communicators in a less
democratic process, and being rationalists and incrementalists in a more democratic process.

Second, it draws a direct link between active transportation plans and built environment change
using longitudinal data that support improved casual evaluation. The case study on San Francisco
highlights how plans get implemented differently across geographies, which has implications for
the effectiveness in terms of safety and accessibility improvement. Moreover, the contrast of the
institutional setting with the Hong Kong case manifests the role of plans as a strong instrument
under a weak planning institution.

Third, there have not been many microlevel comparative studies for active transportation. The
direct comparison of individual behaviors in a diverse set of built environments and cultural
contexts supports the hypothesis that people are accustomed to behaviors of different walking
culture pertaining to each pedestrian environment. The findings imply that specific urban design
tactics should be tailored for each walking culture.

Fourth, this study utilizes data from multiple sources including text data from social media,
interviews, street view imagery, and field observation. It applies a variety of state-of-the-art
methods including machine learning and artificial intelligence to synthesize information from
qualitative and quantitative sources. It introduces a mixed method research framework combing
empirical statistics and qualitative case studies that can be generalized to other research projects
to capture both the patterns and nuances of the planning mechanism. Given the scarcity of
structured data in certain cases, these methods help to extract key information from massive
unstructured data for systematic analysis.

80



References

Afzalan, N., & Evans-Cowley, J. (2015). Planning and Social Media: Facebook for Planning at
the Neighbourhood Scale. Planning Practice & Research, 30(3), 270-285.
https://doi.org/10.1080/02697459.2015.1052943

Afzalan, N., & Muller, B. (2014). The Role of Social Media in Green Infrastructure Planning: A
Case Study of Neighborhood Participation in Park Siting. Journal of Urban Technology,
21(3), 67-83. https://doi.org/10.1080/10630732.2014.940701

Afzalan, N., & Muller, B. (2018). Online Participatory Technologies: Opportunities and
Challenges for Enriching Participatory Planning. Journal of the American Planning
Association, 84(2), 162—177. https://doi.org/10.1080/01944363.2018.1434010

Andreotta, M., Nugroho, R., Hurlstone, M. J., Boschetti, F., Farrell, S., Walker, 1., & Paris, C.
(2019). Analyzing social media data: A mixed-methods framework combining
computational and qualitative text analysis. Behavior Research Methods, 51(4), 1766—
1781. https://doi.org/10.3758/s13428-019-01202-8

Arnstein, S. R. (1969). A Ladder Of Citizen Participation. Journal of the American Institute of
Planners, 35(4), 216-224. https://doi.org/10.1080/01944366908977225

Aston, L., Currie, G., Delbosc, A., Kamruzzaman, Md., & Teller, D. (2020). Exploring built
environment impacts on transit use — an updated meta-analysis. Transport Reviews, 1-24.
https://doi.org/10.1080/01441647.2020.1806941

Awad, E., Dsouza, S., Kim, R., Schulz, J., Henrich, J., Shariff, A., Bonnefon, J.-F., & Rahwan, 1.
(2018). The Moral Machine experiment. Nature, 563(7729), 59—64.
https://doi.org/10.1038/s41586-018-0637-6

Awad, E., Dsouza, S., Shariff, A., Rahwan, 1., & Bonnefon, J.-F. (2020). Universals and
variations in moral decisions made in 42 countries by 70,000 participants. Proceedings of
the National Academy of Sciences, 117(5), 2332-2337.
https://doi.org/10.1073/pnas.1911517117

Aytur, S. A., Rodriguez, D. A., Kerr, Z. Y., Ji, K., & Evenson, K. R. (2013). Spatial and temporal
patterns of North Carolina pedestrian and bicycle plans. Journal of Public Health
Management and Practice: JPHMP, 19(3 Suppl 1), S83-88.
https://doi.org/10.1097/PHH.0b013e31828404a0

Bassett, D. R., Pucher, J., Buehler, R., Thompson, D. L., & Crouter, S. E. (2008). Walking,
cycling, and obesity rates in Europe, North America, and Australia. Journal of Physical
Activity & Health, 5(6), 795-814. https://doi.org/10.1123/jpah.5.6.795

Basu, R., & Sevtsuk, A. (2022). How do street attributes affect willingness-to-walk? City-wide
pedestrian route choice analysis using big data from Boston and San Francisco.
Transportation Research Part A: Policy and Practice, 163, 1-19.
https://doi.org/10.1016/j.tra.2022.06.007

Blei, D. M., Ng, A. Y., & Jordan, M. 1. (2003). Latent Dirichlet Allocation. Journal of Machine
Learning Research.

Brooks, M. P. (2002). Planning theory for practitioners (Environmental Design HD30.28 .B7754
2002). Planners Press, American Planning Association.
https://libproxy.berkeley.edu/login?qurl=https%3a%?2{%2fsearch.ebscohost.com%?2flogin

81



.aspx%3fdirect%3dtrue%26db%3dcat04202a%26 AN%3ducb.b15891983%26site%3deds
-live

Brown, G. (2015). Engaging the wisdom of crowds and public judgement for land use planning
using public participation geographic information systems. Australian Planner, 52(3),
199-209. https://doi.org/10.1080/07293682.2015.1034147

Burby, R. J. (2003). Making Plans that Matter: Citizen Involvement and Government Action.
Journal of the American Planning Association, 69(1), 33—49.
https://doi.org/10.1080/01944360308976292

Calderon, L. G. (2021). Exploring social media strategies for transport planning.

Cheng, J. (2007). The Hong Kong Special Administrative Region in Its First Decade (1. publ.).
City University of Hong Kong Press.

Cho, G., Rodriguez, D. A., & Khattak, A. J. (2009). The role of the built environment in
explaining relationships between perceived and actual pedestrian and bicyclist safety.
Accident Analysis & Prevention, 41(4), 692—702.
https://doi.org/10.1016/j.aap.2009.03.008

Cho, L. S., Kriznik, B., & Hou, J. (2022). Emerging Civic Urbanisms in Asia: An Introduction. In
I. S. Cho, B. Kriznik, & J. Hou, Emerging Civic Urbanisms in Asia. Amsterdam
University Press. https://doi.org/10.5117/9789463728546 ch01

Christ, M. C., & Tieben, H. (2022). Hong Kong’s Urban Renewal Fund. In I. S. Cho, B. Kriznik,
& J. Hou, Emerging Civic Urbanisms in Asia. Amsterdam University Press.
https://doi.org/10.5117/9789463728546_ch06

Civil Engineering and Development Department, Planning Department, & ARUP. (2013). North
East New Territories New Development Areas Planning and Engineering Study—Stage
Three Public Engagment Report.

Cohen-Blankshtain, G., Ron, A., & Perez, A. G. (2013). When an NGO Takes on Public
Participation: Preparing a Plan for a Neighborhood in East Jerusalem. International
Journal of Urban and Regional Research, 37(1), 61-77. https://doi.org/10.1111/7.1468-
2427.2012.01174.x

Dang, C., Iwai, M., Tobe, Y., Umeda, K., & Sezaki, K. (2013). A framework for pedestrian
comfort navigation using multi-modal environmental sensors. Pervasive and Mobile
Computing, 9(3), 421-436. https://doi.org/10.1016/j.pmcj.2013.01.002

Duncan, M. (2023). The influence of pedestrian plans on walk commuting in US municipalities.
Transportation Research Part A: Policy and Practice, 172, 103664.
https://doi.org/10.1016/j.tra.2023.103664

Duran-Rodas, D., Villeneuve, D., & Wulfhorst, G. (2020). Bike-sharing: The good, the bad, and
the future -an analysis of the public discussion on Twitter-. European Journal of
Transport and Infrastructure Research, 38-58 Pages.
https://doi.org/10.18757/EJTIR.2020.20.4.5307

EPA. (2021). Smart Location Database Technical Documentation and User Guide Version 3.0.
55.

Evenson, K. R., LaJeunesse, S., Keefe, E., & Naumann, R. B. (2023). Mixed-methods approach
to describing Vision Zero initiatives in United States’ municipalities. Accident,; Analysis
and Prevention, 184, 107012. https://doi.org/10.1016/j.aap.2023.107012

Ewing, R., & Cervero, R. (2010). Travel and the Built Environment: A Meta-Analysis. Journal of
the American Planning Association, 76(3), 265-294.
https://doi.org/10.1080/01944361003766766

82



Explosion. (n.d.). spacy: Industrial-strength Natural Language Processing (NLP) in Python
(3.7.4) [Cython, Python; MacOS :: MacOS X, Microsoft :: Windows, POSIX :: Linux].
Retrieved March 8, 2024, from https://spacy.io

Federal Highway Administration. (n.d.). Proven Safety Countermeasures | FHWA. Retrieved July
8, 2024, from https://highways.dot.gov/safety/proven-safety-countermeasures

Federal Highway Administration. (2018). Crosswalk Visibility Enhancements Safe
Transportation for Every Pedestrian Countermeasure Tech Sheet.

Foo, K. (2018). Examining the Role of NGOs in urban environmental governance. Cities, 77,
67-72. https://doi.org/10.1016/j.cities.2018.01.002

Gehl, J., & Rogers, L. R. (2010). Cities for People (1llustrated edition). Island Press.

Gehl, J., & Svarre, B. (2013). How to study public life. Island Press.

Giuliano, G., & Narayan, D. (2003). Another Look at Travel Patterns and Urban Form: The US
and Great Britain. Urban Studies, 40(11), 2295-2312.
https://doi.org/10.1080/0042098032000123303

Guerra, E., & Li, M. (2021). The relationship between urban form and mode choice in US and
Mexican cities: A comparative analysis of workers’ commutes. JOURNAL OF
TRANSPORT AND LAND USE, 22.

Guerra, E., Zhang, H., Hassall, L., Wang, J., & Cheyette, A. (2020). Who cycles to work and
where? A comparative multilevel analysis of urban commuters in the US and Mexico.
Transportation Research Part D: Transport and Environment, 87, 102554.
https://doi.org/10.1016/;.trd.2020.102554

Harvey, C. (2024). Sensing walkability? Opportunities and limitations of electrodermal activity
as an indicator of walkable urban environments. Planning Practice & Research, 0(0), 1—
20. https://doi.org/10.1080/02697459.2024.2315398

Hei, K. O. (2020). Pedestrian Safety Evaluation in Hong Kong. THe University of Hong Kong.

Hosseini, M., Cipriano, M., Eslami, S., Hodczak, D., Liu, L., Sevtsuk, A., & de Melo, G. (2024).
ELSA: Evaluating Localization of Social Activities in Urban Streets (arXiv:2406.01551).
arXiv. https://doi.org/10.48550/arXiv.2406.01551

Hosseini, M., Sevtsuk, A., Miranda, F., Cesar, R. M., & Silva, C. T. (2023). Mapping the walk: A
scalable computer vision approach for generating sidewalk network datasets from aerial
imagery. Computers, Environment and Urban Systems, 101, 101950.
https://doi.org/10.1016/j.compenvurbsys.2023.101950

Hou, J. (2016). Everyday Urban Flux: Temporary Urbanism in East Asia as Insurgent Planning:
Understanding the “Other” Cities of Asia (pp. 193-214).
https://doi.org/10.5790/hongkong/9789888208333.003.0011

Hutto, C. J. (n.d.). vaderSentiment: VADER Sentiment Analysis. VADER (Valence Aware
Dictionary and sEntiment Reasoner) is a lexicon and rule-based sentiment analysis tool
that is specifically attuned to sentiments expressed in social media, and works well on
texts from other domains. (3.3.2) [Computer software]. Retrieved March 8, 2024, from
https://github.com/cjhutto/vaderSentiment

Keegan, M. (2018, September 20). Don’t walk this way: Why Hong Kong reopened a pedestrian
street to cars. The Guardian. https://www.theguardian.com/cities/2018/sep/20/dont-walk-
this-way-why-hong-kong-reopened-a-pedestrian-street-to-cars

Keep a city moving: Urban transport management in Hong Kong / edited by Liang-Huew Wang
and Anthony Gar-On Yeh. (1993). Asian Productivity Organization.

83



Kerr, Z. Y., Rodriguez, D. A., Evenson, K. R., & Aytur, S. A. (2013). Pedestrian and bicycle
plans and the incidence of crash-related injuries. Accident Analysis & Prevention, 50,
1252—-1258. https://doi.org/10.1016/j.aap.2012.09.028

Kim, A. M. (2012). The Mixed-Use Sidewalk: Vending and Property Rights in Public Space.
Journal of the American Planning Association, 78(3), 225-238.
https://doi.org/10.1080/01944363.2012.715504

Kitayama, S., Duffy, S., Kawamura, T., & Larsen, J. T. (2003). Perceiving an Object and Its
Context in Different Cultures: A Cultural Look at New Look. Psychological Science,
14(3), 201-206. https://doi.org/10.1111/1467-9280.02432

Klotz, L., Pickering, J., Schmidt, R., & Weber, E. U. (2019). Design behaviour for sustainability.
Nature Sustainability, 2(12), 1067—1069. https://doi.org/10.1038/s41893-019-0449-1

Kwan, M.-P., Chai, Y., & Tana. (2014). Reflections on the similarities and differences between
Chinese and US cities. Asian Geographer, 31(2), 167-174.
https://doi.org/10.1080/10225706.2014.950484

LCQ22: “Walk in HK” initiative. (n.d.). Retrieved March 6, 2024, from
https://www.info.gov.hk/gia/general/202206/01/P2022060100423.htm

Leigh, K., & Lee, A. (2021, March 12). How China’s Influence Is Reshaping the Landscape of
Hong Kong. Bloomberg. Com. https://www.bloomberg.com/graphics/2021-china-
reshaping-hong-kong/

Li, M., & Rodriguez, D. A. (2024). Marked crosswalks, station area built environments, and
transit ridership: Associations between changes in 877 US TOD stations, 2010-2018.
Transportation Research Part A: Policy and Practice, 179, 103926.
https://doi.org/10.1016/j.tra.2023.103926

Li, M., & Sheng, H. (2022). Extracting Built Environment Features for Planning Research with
Computer Vision: A Review and Discussion of State-of-the-Art Approaches.
arXiv:2201.12693 [Cs]. http://arxiv.org/abs/2201.12693

Li, M., Sheng, H., Irvin, J., Chung, H., Ying, A., Sun, T., Ng, A. Y., & Rodriguez, D. A. (2022).
Marked crosswalks in US transit-oriented station areas, 2007-2020: A computer vision
approach using street view imagery. Environment and Planning B: Urban Analytics and
City Science, 239980832211121. https://doi.org/10.1177/23998083221112157

Luko. (2019). Global Bicycle Cities Index.

Lyles, W., Berke, P., & Smith, G. (2016). Local plan implementation: Assessing conformance
and influence of local plans in the United States. Environment and Planning B: Planning
and Design, 43(2), 381-400. https://doi.org/10.1177/0265813515604071

Mergel, 1. (2013). A framework for interpreting social media interactions in the public sector.
Government Information Quarterly, 30(4), 327-334.
https://doi.org/10.1016/j.g1q.2013.05.015

Merlin, L. A., Guerra, E., & Dumbaugh, E. (2020). Crash risk, crash exposure, and the built
environment: A conceptual review. Accident Analysis & Prevention, 134, 105244.
https://doi.org/10.1016/j.aap.2019.07.020

Millard-Ball, A. (2013). The Limits to Planning: Causal Impacts of City Climate Action Plans.
Journal of Planning Education and Research, 33(1), 5-19.
https://doi.org/10.1177/0739456X12449742

Mission — Designing Hong Kong. (n.d.). Retrieved March 13, 2024, from
https://www.designinghongkong.com/v5/mission/

84



Monkkonen, P., & Zhang, X. (2014). Innovative measurement of spatial segregation:
Comparative evidence from Hong Kong and San Francisco. Regional Science and Urban
Economics, 47, 99—111. https://doi.org/10.1016/j.regsciurbeco.2013.09.016

Morshed, Md. M., & Asami, Y. (2015). The role of NGOs in public and private land
development: The case of Dhaka city. Geoforum, 60, 4—13.
https://doi.org/10.1016/j.geoforum.2015.01.001

Mottershead, T. (2004). Sustainable development in Hong Kong. University Press.

Nadin, V. (2012). International Comparative Planning Methodology: Introduction to the Theme
Issue. Planning Practice and Research, 27(1), 1-5.
https://doi.org/10.1080/02697459.2012.669928

National Association of City Transportation Officials. (2013). Urban Street Design Guide (2nd
edition). Island Press.

Newman, P. W. G., & Kenworthy, J. R. (1989). Gasoline Consumption and Cities: A Comparison
of U.S. Cities with a Global Survey. Journal of the American Planning Association,
55(1), 24-37. https://doi.org/10.1080/01944368908975398

Ng, M. K. (2012). A critical review of Hong Kong’s proposed climate change strategy and action
agenda. Cities, 29(2), 88-98. https://doi.org/10.1016/j.cities.2011.08.001

Ni, X., Moody, J., & Zhao, J. (2020). Framework for Country-Level Sustainable Transportation
Policy Learning using Public Support as a Measure of Cultural Distance. Transportation
Research Record, 0361198120970528. https://doi.org/10.1177/0361198120970528

Norton, P. D. (2008). Fighting traffic: The dawn of the motor age in the American city.
(Environmental Design HE5623 .N67 2008). MIT Press.
https://libproxy.berkeley.edu/login?qurl=http%3a%2{%?2fsearch.ebscohost.com%2flogin.
aspx%3fdirect%3dtrue%26db%3dcat04202a%26 AN%3ducb.b11717766%26site%3deds-
live

Ockenden, J. (2020, November 27). HYD STEPS UP, PROPOSES 90-STRONG OFFICE FOR
NEGLECTED PEDESTRIAN PROJECTS. TRANSIT Hk JAM.
https://transitjam.com/2020/11/27/hyd-steps-up-proposes-90-strong-office-for-neglected-
pedestrian-projects/

Pokharel, A., Milz, D., & Gervich, C. D. (2022). Planning for Dissent. Journal of the American
Planning Association, 88(1), 127-134. https://doi.org/10.1080/01944363.2021.1920845

Pucher, J., Dill, J., & Handy, S. (2010). Infrastructure, programs, and policies to increase
bicycling: An international review. Preventive Medicine, 50, S106—S125.
https://doi.org/10.1016/j.ypmed.2009.07.028

Pushkarev, B. S. (1975). Urban Space for Pedestrians: A Report of the Regional Plan
Association (First Edition). MIT Press.

Raser, E., Gaupp-Berghausen, M., Dons, E., Anaya-Boig, E., Avila-Palencia, I., Brand, C.,
Castro, A., Clark, A., Eriksson, U., Gotschi, T., Int Panis, L., Kahlmeier, S., Laeremans,
M., Mueller, N., Nieuwenhuijsen, M., Orjuela, J. P., Rojas-Rueda, D., Standaert, A.,
Stigell, E., & Gerike, R. (2018). European cyclists’ travel behavior: Differences and
similarities between seven European (PASTA) cities. Journal of Transport & Health, 9,
244-252. https://doi.org/10.1016/].jth.2018.02.006

Rigolon, A., & Gibson, S. (2021). The role of non-governmental organizations in achieving
environmental justice for green and blue spaces. Landscape and Urban Planning, 205,
103970. https://doi.org/10.1016/j.landurbplan.2020.103970

85



Skoric, M. M., Zhu, Q., Goh, D., & Pang, N. (2016). Social media and citizen engagement: A
meta-analytic review. New Media & Society, 18(9), 1817-1839.
https://doi.org/10.1177/1461444815616221

Steinman, L., Doescher, M., Levinger, D., Perry, C., Carter, L., Eyler, A., Aytur, S., Cradock, A.
L. I., Evenson, K. R., Heinrich, K., Kerr, J., Litt, J., Severcan, Y., & Voorhees, C. (2010).
Master Plans for Pedestrian and Bicycle Transportation: Community Characteristics.
Journal of Physical Activity and Health, 7(s1), S60—S66.
https://doi.org/10.1123/jpah.7.s1.s60

Steinmetz, C., Rahmat, H., Marshall, N., Bishop, K., Thompson, S., Park, M., Corkery, L., &
Tietz, C. (2021). Liking, Tweeting and Posting: An Analysis of Community Engagement
through Social Media Platforms. Urban Policy and Research, 39(1), 85—105.
https://doi.org/10.1080/08111146.2020.1792283

Town Planning Board. (2023). Town planning board guidelines on publication of applications
for planning permission and review and submission of comments on applications under
the town planning ordinance (TPB PG-NO. 30C).

Transport Department—Electric Mobility Devices. (n.d.). Retrieved March 12, 2024, from
https://www.td.gov.hk/en/road_safety/electric_mobility devices/index.html

Trapenberg Frick, K. (2016). Citizen activism, conservative views & mega planning in a digital
era. Planning Theory & Practice, 17(1), 93—118.
https://doi.org/10.1080/14649357.2015.1125520

US EPA, O. (2017, February 8). Inventory of U.S. Greenhouse Gas Emissions and Sinks [Reports
and Assessments]. https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-
emissions-and-sinks

Uttley, J., & Fotios, S. (2017). The effect of ambient light condition on road traffic collisions
involving pedestrians on pedestrian crossings. Accident Analysis & Prevention, 108, 189—
200. https://doi.org/10.1016/j.aap.2017.09.005

Wang, R. (2010). Shaping urban transport policies in China: Will copying foreign policies work?
Transport Policy, 17(3), 147—-152. https://doi.org/10.1016/j.tranpol.2010.01.001

We Are Social; Meltwater; DataReportal. (2024, February 21). Penetration rate of leading social
media platforms in Hong Kong as of 3rd quarter 2023 [Graph]. Statista.
https://www.statista.com/statistics/412500/hk-social-network-penetration/

Whyte, W. H. (1980). The Social Life of Small Urban Spaces. Conservation Foundation.

Williamson, W., & Ruming, K. (2020). Can social media support large scale public participation
in urban planning? The case of the #MySydney digital engagement campaign.
International Planning Studies, 25(4), 355-371.
https://doi.org/10.1080/13563475.2019.1626221

Yilmaz, A., & Kurkcuoglu, E. (2024). Multidimensional dynamics of pedestrian-environment
interaction: A micromovement analysis in Istiklal Street, Istanbul*. Journal of Urban
Design, 0(0), 1-22. https://doi.org/10.1080/13574809.2024.2317813

Zegeer, C. V., Richard Stewart, J., Huang, H., & Lagerwey, P. (2001). Safety Effects of Marked
Versus Unmarked Crosswalks at Uncontrolled Locations: Analysis of Pedestrian Crashes
in 30 Cities. Transportation Research Record: Journal of the Transportation Research
Board, 1773(1), 56—68. https://doi.org/10.3141/1773-07

Zhang, M. (2004). The Role of Land Use in Travel Mode Choice: Evidence from Boston and
Hong Kong. Journal of the American Planning Association, 70(3), 344-360.
https://doi.org/10.1080/01944360408976383

86



Zhang, M. (2006). Travel Choice with No Alternative: Can Land Use Reduce Automobile
Dependence? Journal of Planning Education and Research, 25(3), 311-326.
https://doi.org/10.1177/0739456X05280544

Zhao, M., Lin, Y., & Derudder, B. (2018). Demonstration of public participation and
communication through social media in the network society within Shanghai.
Environment and Planning B: Urban Analytics and City Science, 45(3), 529-547.
https://doi.org/10.1177/2399808317690154

Zheng, Y. (2013). The second chief executive of Hong Kong SAR : evaluating the Tsang years
2005-2012. City University of Hong Kong Press.

87



Appendices

Appendix A: Institutional Review Boards (IRB) Approval
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Appendix B: Invitation Email Template

Subject: Invitation to Interview for Doctoral Research?

Dear Mr. X,

My name is Meiqing Li, a PhD Candidate in City and Regional Planning at UC Berkeley. I got
your contact from one of your colleagues at the Transport Department. I am currently in Hong
Kong conducting fieldwork for my doctoral dissertation research titled “Integrated Active
Transportation Planning: Cultures, Trends, and Behaviors in Hong Kong and San Francisco”.
As part of my research project, I hope to understand the active transportation planning process,
and the associated evolution of built environment and active transportation infrastructure in
Hong Kong. I was wondering if either you or any of your colleagues would be available for an
interview sometime in the following weeks before the end of June. The interview will be about
an hour, and I am flexible for either in-person or Zoom meeting depending on your availability.

This research is approved by the Office for Protection of Human Subjects (OPHS) at University
of California Berkeley under Committee for Protection of Human Subjects (CPHS) Protocol
number 2021-05-14334. Please let me know if you have any questions or need more information.
Also, feel free to contact my dissertation chair Professor Daniel Rodriguez at
danrod@berkeley.edu, if you require further information or verification. Looking forward to
hearing from you. Thank you!

Sincerely,

Meiqing Li

PhD Candidate | Department of City and Regional Planning
University of California, Berkeley

Table B. List of interviewees

# Stakeholder Date Mode
1 Civic activist, community leader 5/26/2022 In-person
2 Independent 6/1/2022 Zoom
consultant/Practitioner
3 Planning professional 4/25/2022 In-person
4 Planning professional 3/27/2023 Zoom
5 Government engineer 6/9/2022 Zoom
6 Scholar 6/6/2022 In-person
7 Scholar 6/21/2022 In-person
8 Scholar 6/29/2022 Zoom

3 Actual wordings tailored to individual interviewees.
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Appendix C: Semi-structured Interview Guide

Government Officials and Planners

e What has been your involvement with the city’s active transportation planning? When did
you begin working on these plans? Has your role evolved? What are your primary areas
of responsibility?

e Which department was overseeing these plans? What were the government’s objectives
undertaking active transportation plans? What are the primary benefits? What are the
costs?

e Do you see the city’s active transportation plan as an integral part of the climate action
plan?

e What were the challenges of implementation of pedestrian-oriented transportation policy
and design? Do you see the culture evolve? In what direction?

e s there a procedure in place for the public to participate in the decision-making process?
If so, what is the procedure? To what extent? What are the most pressing concerns about

the pedestrian walking environment to your knowledge?

Researchers and Scholars

e What has been your involvement with the city’s active transportation planning? What are
your primary areas of research? When did you begin working on this research topic?

e What is your general perspective on the city’s active transportation plans? Do you think it
helps to address the quality of walking environment and climate change mitigation?

e What is your perspective on the most pressing concerns about the pedestrian
walking/cycling environment? What are the opportunities and challenges implementing
active transportation strategies?

e How well do you see the policies adjust to local context?

e Do you believe there is a culture of walking/cycling that differs across contexts (e.g.,
European, US, Asian cities)? Any specific examples that you find compelling?

Civic and Grassroots Advocates

e What has been your involvement with active transportation planning? When did you
begin engaging with the street reform movement? Has your role evolved? How and why?

e What is your perspective on the government’s plans to promote active transportation as a
means for climate mitigation?
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What is your perspective on the most pressing concerns about the pedestrian
walking/cycling environment? What are the opportunities and challenges implementing
active transportation strategies?

How well do you see the policies adjust to local context?

Do you believe there is a culture of walking/cycling that differs across contexts (e.g.,
European, US, Asian cities)? Any specific examples that you find compelling?

What are your advocacy/organizing objectives with regards to active transportation, street
reform, and placemaking? What strategies have you employed?

How does this work further your organization’s mission?
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Appendix D: List of Jurisdictions Studied in the San Francisco Bay Area

Alameda
Berkeley
Oakland

Contra Costa
Bay Point CDP

Lafayette

San Francisco
San Francisco

San Mateo
Belmont

Menlo Park
San Mateo

Santa Clara
Gilroy
San Jose

Castro Valley CDP

Pleasanton

Concord

Orinda

Burlingame

Millbrae

South San Francisco

Morgan Hill

San Martin CDP

Fremont Hayward

San Leandro Union City
Contra Costa Centre El Cerrito
CDP

Richmond Walnut Creek
Colma Town Daly City
Redwood City San Bruno
Mountain View Palo Alto
Santa Clara Sunnyvale

Figure D. Five counties and 36 municipalities in the study sample

Table D: Crosswalk enhancements in active transportation master plans by Bay Area

jurisdictions
Jurisdiction | Plan name Year | Crosswalk enhancement in the plan
1 | Alameda Alameda 2012 | Capital projects; countywide priorities: crosswalk and
County Countywide sidewalk improvements that create safe the continuous
Pedestrian Plan access to transit stations and stops
2 | City of Comprehensive 2016 | Safe routes to school: enhanced crosswalk striping;
Belmont Pedestrian and Intersection accommodations for pedestrians, ADA
Bicycle Plan inventory; marked crosswalk improvements (high-visibility
crosswalks); pedestrian improvements in capital
improvement program
3 | City of Pedestrian Plan 2020 | Improve human-scale lighting; recommended upgrading and
Berkeley adding enhanced crosswalks; marked crosswalk gap;
proposed stripe high-visibility crosswalks; faded crosswalks
4 | City of Bicycle and 2020 | Design policies: routinely evaluate locations for enhancing
Burlingame | Pedestrian Master crosswalks; enhanced crosswalks on some higher-volume
Plan streets and standard crosswalks on lower-volume streets;
unmarked crosswalks; pedestrian improvement
recommendations: high-visibility markings
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Jurisdiction | Plan name Year | Crosswalk enhancement in the plan
5 | Town of Colma Bicycle and 2023 | Lack of crosswalks at intersections; restriping, improve the
Colma Pedestrian Master visibility of crosswalks; improvement projects, add high-
Plan visibility, marked crosswalks
6 | City of Bicycle, Pedestrian | 2016 | No mention
Concord & Safe Routes to
Transit Plan
7 | Contra Countywide 2018 | Making crosswalks and bikeways safer; improved crosswalks
Costa Bicycle and that will encourage people to walk or bicycle to the new
County Pedestrian Plan Pittsburg City Center BART station; pedestrian needs
assessment; safer crossing, high-visibility crosswalks
8 | City of Daly | Walk Bike Daly 2020 | Caltrans pedestrian improvements projects, high-visibility
City City - Pedestrian crosswalks; priority pedestrian projects
and Bicycle Master
Plan
9 | City of El Circulation Plan for | 2007, | Access improvement opportunity, crosswalk repainting,
Cerrito Bicyclists and 2016 | high-visibility crosswalks; uncontrolled crosswalk
Pedestrians enhancement toolbox; pedestrian improvement projects
10 | City of Fremont 2007, | Uncontrolled crosswalk improvements;: high-visibility
Fremont Pedestrian Master | 2016 | crosswalk markings; high-visibility crosswalk markings;
Plan; recommend ladder crosswalk markings at all uncontrolled
crosswalk locations; high-visibility crosswalk ladder markings
at uncontrolled crosswalks on local streets adjacent to
schools, on a case-by-case basis.
11 | City of Bicycle and 2020 | Performance measures: number of new or enhanced
Hayward Pedestrian Master crosswalks (complete street); make all new or restriped
Plan crosswalks high visibility markings; program and policy
recommendations: crosswalks and traffic control devices;
recommended improvements, high-visibility crosswalks;
transit supportive infrastructure; program and policy
recommendations; crosswalk installation, removal, and
enhancement policies
12 | City of Pedestrian Master | 2014 | Capital project implementation at intersections, high-
Mountain Plan visibility crosswalks
View
13 | City of Pedestrian Master | 2002, | Crosswalk treatments; dangerous by design: having at least
Oakland Plan 2017 | one intersection approach without a marked crosswalk;
safety strategy: improvements and countermeasures
14 | City of Bicycle, Trail and 2011 | Recommendations: high-visibility markings, a quarter of a
Orinda Walkways Master mile of all schools; intersection safety enhancements
Plan
15 | City Palo Bicycle + 2003, | marked crossings (crosswalks); treatment priorities and
Alto Pedestrian 2012 | locations; pedestrian improvements
Transportation
Plan
16 | City of Bicycle and 2018 | Crosswalk policy, enhanced crosswalk; crosswalk safety
Pleasanton | Pedestrian Master research, design guidelines; treatment selection;
Plan
17 | City of Pedestrian Plan 2011 | Crosswalk treatments; marked crosswalks in combination
Richmond with other treatments (e.g., lighting, signals)
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Jurisdiction | Plan name Year | Crosswalk enhancement in the plan
18 | City of San | Better Streets 2010, | Marked crosswalks, high-visibility crosswalks; colored and
Fracisco Plan, Pedestrian 2013 | textured paving treatments to highlight pedestrian
Strategy crosswalks; adding continental or 'ladder' crosswalks
19 | City of San | Pedestrian Master 2008 | Crossing treatments (striping, paving), marked crosswalks,
Jose Plan upgraded high visibility crosswalks; striping improvements at
controlled intersections; pavement markings at uncontrolled
crosswalks; recommendation: high-visibility crosswalk
striping; revising the City's marked crosswalk;
20 | City of San | Bicycle and 2018 | Utilizing the new Crosswalk Improvement and Scoring Policy;
Leandro Pedestrian Master enhance crosswalks access to transit; install enhanced
Plan pedestrian crossing facilities (such as high visibility
crosswalks) at high volume traffic locations; recommended
pedestrian projects
21 | City of San | Citywide 2012 | Complete streets, crosswalks; pedestrian facilities within
Mateo Pedestrian Master Caltrain stations; pedestrian network improvements;
Plan recommend a single high visibility crosswalk design
22 | San Mateo | San Mateo County | 2011 | Downtown area improvements, high-visibility crosswalks;
County Comprehensive design guidelines for pedestrian focus areas
Bicycle and
Pedestrian Plan
23 | City of Pedestrian Master | 2019 | Crossing improvement: high-visibility crosswalk marking;
Santa Clara | Plan
24 | City of Pedestrian Master 2011 | Recommended improvements: intersection crossing
South San Plan treatments; high visibility crosswalks
Francisco
25 | Union City | Bicycle and 2021 | Community input: enhanced crosswalks would be welcome;
Pedestrian Master pedestrian project recommendations: high-visibility
Plan crosswalks
26 | City of Pedestrian Master 2016 | Crosswalk Improvement Guidelines; the installation, removal
Walnut Plan and enhancement of crosswalks
Creek
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Appendix E-1: Pedestrian Observation Sheet

Date: Weather:

Mo.: Picture:

Station Name:

#1 Picture: H2 Picture:
Time: Time:

Infrastructure: Infrastructure:

Signal: Signal:

Light: Light:

Sound: Sound:

Air quality: Air quality:

Pedestrian flow: Pedestrian flow:

#3 Picture: f2 Picture:
Time: Time:

Infrastructure: Infrastructure:

Signal: Signal:

Light: Lighit:

Sound: Sound:

Air quality: Air quality:

Pedestrian flow: Pedestrian flow:

H5 Picture: HiE Picture:
Time: Time:

Infrastructure: Infrastructure:

Signal: Signal:

Light: Light:

Sound: Sound:

Air quality: Air quality:

Pedestrian flow: Pedestrian flow:

H#7 Picture: HB Picture:
Time: Time:

Infrastructure: Infrastructure:

Signal: Signal:

Light: Light:

Sound: Sound:

Air quality: Air quality:

Pedestrian flow: Pedestrian flow:
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Appendix E-2: Field Observation Tools

A: GoPro equipment for video taking
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