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A B S T R A C T   

This paper aims to pursue and to strengthen a paradigm shift in transport. It offers a fresh perspective on how the 
vehicle-oriented paradigm has been translated into specific biased practices and priorities in transport policy and 
research that jeopardized walkability. Then, it examines the transformational role of walking in the sustainable 
urban mobility transition. By considering walking as an experience, the paper shares a people-oriented and place- 
based framework for measuring and promoting walkable cities based on the local context of Hong Kong. On the 
way forward, it highlights the irreplaceable and leading role of governments in promoting walkability. Finally, it 
suggests two strategic directions of quantifying and fully integrating walking-related variables in transport 
design manuals, and ensuring a seamless transport experience for people using sustainable transport modes.   

1. Introduction 

Cities are “melting pots”, characterized by the fast circulation and 
movement of ideas, information, capital, people and goods both within 
city boundaries and with the rest of the world (Loo and du Verle, 2017). 
In the past, cities had much stronger relationships with neighbouring 
rural areas, through the inflow of agricultural produce and human tal-
ents, and the outflow of manufactured goods and remittances of mi-
grants (Hilling, 1996; Taaffe et al., 1996). Nowadays, cities are often 
more closely linked through networks of cities and the global market 
supported by efficient international ports and airports handling huge 
volumes of producer and consumer goods at lower costs (Beaverstock 
et al., 2000; Brown et al., 2010; Liu et al., 2014). As a result, cities are 
growing bigger in size to take advantage of agglomeration economies, 
notably in the tertiary and quaternary sectors of a knowledge economy 
(Krugman, 1991). By 2050, it is expected that over two-thirds of the 
world's population will be living in cities, many of them housing 5 
million or more people (United Nations, 2018). 

As cities housed more people, a number of urban challenges 
emerged. Soon after the Oil Crisis in 1973, Illich (1974) highlighted the 
fundamental dilemma between the high energy consumption associated 
with a continual pursuit of speed in transport and the social inequity that 
will inevitably set in beyond the speed threshold of self-powered 
mobility. The priority given to cater for more and more vehicular 
traffic in cities has seriously jeopardized the precious space between 
buildings and social life on streets. In the United States, Jacobs (1961) 
challenged the large-scale removal of slum areas for roads and urban 
renewal in American cities. Appleyard (1981) has carefully documented 

the “early street battles” (vii), and suggested principles of achieving 
“liveble streets and protected neighborhoods” (viii) through the ecology 
of street life model. In Europe, Jan Gehl challenged the functionistic 
architecture and city planning that compromised public outdoor space 
and activities as early as the 1970s. However, writing in the sixth edition 
of Life between Buildings, Gehl (2006) still considered “careful work with 
the liveability of cities and residential areas” remained “an important 
issue” (7). Moreover, Appleyard's (1981) ideal streets whereby all street- 
dwellers' rights are respected remain difficult to find at any wide 
regional or national scale (ARUP, 2016; C40 Cities, 2020; Ewing et al., 
2002; European Commission, 2004, 2006; Hall, 2014; Jones and Bou-
jenko, 2009). 

Apart from the concerns of equity and liveable streets, the growth of 
urban transport, heavily reliant on internal combustion engines, was 
increasingly seen as unsustainable with negative environmental, eco-
nomic, and social consequences (Banister, 2005). The challenge of 
reducing the dependency on private cars has led to a search for alter-
natives, notably various forms of public transport and active transport. 
Newman et al. (2013) and Loo and Comtois (2015) argued about the role 
of railways in creating a more sustainable future. At the heart of transit- 
oriented development, whether rail-based or non-rail-based, is the cre-
ation of a walkable neighbourhood around transit stops that is envi-
ronmentally friendly, economically vibrant, and socially equitable 
(Cervero and Kockelman, 1997; Jacobson and Forsyth, 2008; Lyu et al., 
2019; Park et al., 2015; Quade et al., 1996; Renne, 2018; Wey and Chiu, 
2013; Zhou et al., 2019). Walking and making places walkable are core 
components of the sustainable mobility transition (Banister, 2008; Loo, 
2018; Turoń et al., 2017; Victoria Transport Institute, 2020). 
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This paper aims to pursue and to strengthen the paradigm shift 
described above. It offers a fresh perspective on how the vehicle- 
oriented paradigm has been translated into specific biased practices 
and priorities in transport policy and planning that are not friendly to 
pedestrians. It then describes the transformational role of walkability in 
the sustainable urban mobility transition. As there are comprehensive 
review papers on walkability (Andrews et al., 2012; Forsyth, 2015; 
Ramakreshnan et al., 2021; Wang and Yang, 2019) and walkability as-
sessments (Abley and Turner, 2011; Blecic et al., 2020; Cain et al., 2012; 
Clifton et al., 2007; Sarkar, 1993; Troped, 2006), this paper does not 
intend to duplicate these efforts. Instead, through conceptualising 
walking as an experience, the paper shares a people-oriented and place- 
based methodological framework for measuring and promoting walk-
able cities within the local context of Hong Kong. Finally, the way for-
ward and some policy implications are suggested. 

2. Pedestrians under the vehicle-oriented paradigm 

Theoretically, cities have evolved from “walking cities”, “tracked 
cities”, to “rubber cities”, whereby people's daily activity space has 
widely expanded from walkable distance around homes (also at city 
centres) to suburbs following the alignment of street cars/trams, and 
expressways (Adams, 1970; Schaeffer and Sclar, 1975, 1980). Despite 
various warnings against the massive building of expressways and 
dependence on automobiles as detrimental to (good) cities (Hall, 2014; 
Jacobs, 1961) and liveable streets (Appleyard, 1981; Gehl, 2006), most 
cities nowadays are heavily dependent on the private cars (Banister, 
2005; Hall, 2014; Loo, 2018). More recently, the automobile depen-
dence has further accelerated with the phenomenon of urban sprawl, 
whereby large-scale, low-density and homogenous-design residential 
developments were developed in a leapfrog manner away from the 
urban core (European Commission, 2006; Ewing et al., 2002; Ewing and 
Cervero, 2010). A vehicle-oriented paradigm, with the major charac-
teristics summarized in Fig. 1, has become firmly entrenched through 
various practices in the transport profession, from engineering, plan-
ning, policy, to research (elaborated below). 

In some cities, metros or other major public transport modes like 
light rail and bus rapid transit with exclusive right-of-way systems have 
been considered as alternatives (Basnak et al., 2020). In particular, the 
introduction of new metro or track-based systems at the busiest part of a 
city can lead a redistribution of road traffic. Moreover, the associated 
massive urban redevelopment or regeneration can increase the 

development density at the urban core and keep urban form compact. 
The urban regeneration associated was described as a common charac-
teristic of transit-oriented development not only in Asian cities but also 
European and American cities since the 1980s (Knowles et al., 2020). 
Besides, the building of metros calls for a fundamental recalibration of 
the traditional transport models and more importantly, a change in 
people's lifestyle that can simultaneously benefit people's health, 
mobility and safety through reducing reliance on automobiles, road 
traffic congestion and exposure to road traffic hazards. Nonetheless, the 
integration of metro or major public transport development with a co-
ordinated and pedestrian-friendly street planning and design is still rare. 
Though various major initiatives to revive streets as a public space have 
some success, much more needs to be done (ARUP, 2016; C40 Cities, 
2020; European Commission, 2004, 2020; Jones and Boujenko, 2009; 
Turoń et al., 2017). 

Walking is a fundamental transport mode and is arguably the most 
reliable transport mode when adverse events strike. Two recent exam-
ples are the Sendai Earthquake near Tokyo, Japan, and the Occupy 
Central Movement in Hong Kong, China. For the last decade or so, there 
is increasing evidence to show that people living in transit-oriented 
development neighborhoods do not just use public transit more but 
they also walk more (Ewing and Cervero, 2010; Knowles et al., 2020; 
Loo and du Verle, 2017). Walkable communities are building blocks for 
low-carbon and resilient cities (Park et al., 2015). Moreover, walking is 
not only beneficial to the physical and mental health of people (notably 
the elderly) but also their subjective well-being (Andrews et al., 2012; 
Borst et al., 2008; Charreire et al., 2012; Chin et al., 2008; Ettema et al., 
2010; Lam et al., 2020; Loo et al., 2017; Singleton, 2019). Beyond the 
transport realm, walking is beneficial to the formation of social capital in 
local communities (Loo et al., 2017). According to the Organisation of 
Economic Co-operation and Development (OECD), social capital refers 
to the “networks together with shared norms, values and understandings 
that facilitate co-operation within and among groups” (OECD, 2001). 
However, promoting walking under the vehicle-oriented paradigm is 
difficult, if not impossible. 

Under the vehicle-oriented paradigm, it is common for research 
papers to model pedestrian crossing activities as “automobile interfer-
ence” (e.g. Evgeny et al., 2018; Wei et al., 2015; Xin et al., 2019), instead 
of the other way round that vehicular flow is causing “pedestrian 
interference”. So far, the optimization or maximization of transport or 
even public transport efficiency and capacity is achieved through the 
modelling of parameters capturing vehicular speed, flows, and delays/ 

Fig. 1. Major characteristics of the vehicle-oriented paradigm.  
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queues (Kondyli et al., 2017; Prassas and Roess, 2020; Vuchic, 2007). 
Until recently, one seldom asks, not to mention carefully model, how do 
vehicles cause delays to pedestrian flows? In the Web of Science (Clar-
ivate Analytics, 2020), a search for key words of “vehicle delays” and 
“pedestrian delays” from 1956 to 1970 and then each decade thereafter 
is revealing. Fig. 2 summarizes the results. In fact, the predominant focus 
on (minimizing) vehicle delays was more a recent phenomenon after 
1990. By 2020, the academic community is nowhere near a reversal of 
the vehicle-oriented paradigm. Despite the higher number of papers on 
pedestrian delays, the number of papers on vehicle delays has increased 
much faster with a ratio of about 1–20 throughout the last two decades. 

It is not difficult to imagine, when the primary goals are to maximize 
vehicular flow capacity, enhance efficiency and even to improve safety, 
existing transport models all point to one best solution at the busiest 
roads and junctions – that is, to forbid pedestrians to cross the roads at 
these locations. In this way, the road is having the maximum capacity, 
the highest efficiency, and the safest record with no pedestrian fatalities. 
When there is a request to establish a pedestrian crossing, a typical needs 
analysis is conducted (Jain and Rastogi, 2016). As shown in the decision 
chart of Fig. 3, it starts with an estimation of actual need/demand, that 
is, “how many pedestrians are (actually) crossing there?”. When there 
are none or few pedestrians crossing during the observation period, the 
demand does not justify installing the pedestrian crossing because it will 
cause vehicle delays. With a few clicks on simulated traffic models, one 
can quantify and show how many more minutes/hours of traffic delays 
that the vehicular traffic system has to suffer. 

When there are many pedestrians observed crossing at the locations, 
the crossing may still not be built under the existing vehicle-oriented 
paradigm with a proposed “win-win” engineering solution like Fig. 4. 
An idea of asking pedestrians to walk up multiple series of staircases, 
cross the road and down multiple series of staircases or a long ramp by 
human kinetic energy. Unlike more systematic efforts to develop an 
underground or elevated pedestrian network system with access to 
multiple buildings and facilities, the only purpose of that footbridge is 
just to cross the road. With the “win-win” solution, vehicles do not suffer 
from any delay from pedestrian activity at all, and transport efficiency is 
not compromised. However, if the pedestrian is physically weak or 
someone carrying a heavy load, it can be a daunting task. Referring to 

Fig. 4, if the pedestrian is with specific mobility needs or impairments, or 
with a baby pram, there is no way that he/she can cross the road from 
A1/A2 to B1/B2 without jay walking, despite the installation of long 
ramps at selected arms (C1, C2, D1 and D2). Nowadays, various local 
engagement requirements in the transport planning process, such as the 
need to consult the District Councils in Hong Kong (Transport Depart-
ment, 2001), would mean that the proposal is unlikely to be accepted 
without modifications. However, the crux of the problem is that the 
inconvenience, extra efforts, and loss of time of pedestrians are not 
quantified and incorporated in the formal transport modelling process of 
junction design to balance the total burden/cost to pedestrians against 
the total vehicular delays. 

Under the vehicle-oriented paradigm, there are many manuals and 
guides for designing roads everywhere in the world. In the United States, 
the Highway Capacity Manual has been in use since 1950 (Kondyli et al., 
2017). Nonetheless, it was only in the latest sixth edition that non- 
automobile modes were considered more seriously (though still as 
separate chapters) (Prassas and Roess, 2020). Also, although pedestrian 
planning is required in many cities, it has not been fully integrated with 
the vehicular traffic design manuals (Federal Highway Administration, 
2014; Transport Department, 2001). The amount of materials and level 
of details to facilitate and to cater for vehicular traffic are enormous 
from laybys, parking, junctions, sightlines, barriers, and signs to speed, 
among others. Nonetheless, guides and manuals for planning better 
streets for pedestrians are not as many and voluminous as vehicular 
traffic manuals. Some examples are the Street Design Policy of New York 
City (2020) and the non-statutory Urban Street Design Guideline (Na-
tional Association of City Transportation Officials, 2020) and the C40 
Fossil-Fuel-Free Streets Declaration (C40 Cities, 2020). Under the 
vehicle-oriented paradigm, there is a fundamental need to value and 
treat people in cars as drivers and passengers, and on the streets as pe-
destrians on an equal basis and incorporate them fully in all traffic 
design manuals step to step. A key step is to systematically introduce 
quantifiable pedestrian-related parameters in transport policy and 
planning. 

Fig. 2. Search results on vehicle delays and pedestrian delays.  
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3. What is a walkable environment? A people-oriented and 
place-based approach 

Fig. 5 summarizes the major characteristics of the people-oriented 
and place-based paradigm. As shown in this diagram, people are at 
the centre of the alternative paradigm, where speed and transport effi-
ciency are not as paramount as people's experience and well-being. The 
alternative paradigm is place-based, which means that non-local engi-
neering and planning practices (no matter how well justified and suc-
cessful overseas) will be examined critically to fit the local context and 
to bring out the “place value” (Carmona, 2019: 1). The pace of urban life 
is to be adjusted for people in cities to enjoy streets as a public space 
(European Commission, 2004; Gehl, 2006). The design of cities is 
adjusted and tuned back to human-scale, whereby common cityscape 
characterized by very big street blocks and the huge physical separation 
of facilities with distances that are only feasible for vehicles to overcome 

(Ellis et al., 2016; Hajrasouliha and Yin, 2015; Zook et al., 2012). A 
transport system that pedestrians will not be marginalized by having to 
use occasional pedestrian crossings that are far apart, requiring them to 
walk up and down with bridges and subways, and with traffic light cy-
cles that are not accommodating to slower-walking individuals (Loo and 
Tsui, 2016). There is a desire to slow down towards a city where 
transport engineering, policy and planning evolve around the well-being 
of people to create a “happy city” – a city that one can see people 
walking and using public spaces happily. Happiness has also been used 
by Forsyth (2015) as the ultimate and multi-dimensional measurement 
of walkability holistically. 

Walkability planning is about building a safe and comfortable 
walking environment for pedestrians to travel conveniently to places 
they found relevant and attractive. This includes the “wheeled” walking 
traffic, that is, pedestrians who use wheelchairs, prams or other mobility 
aid on the pedestrian networks. Based on the comprehensive review 

Fig. 3. Needs analysis for a pedestrian crossing.  

Fig. 4. The win-win “Solution” to cater for pedestrians. 
Source: https://commons.wikimedia.org/wiki/File:Pedestrian_bridge_(5,667,164,343).jpg. The labelling of the arms is done by the author. 
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papers on walkability (Andrews et al., 2012; Forsyth, 2015; Ram-
akreshnan et al., 2021; Wang and Yang, 2019) and walkability assess-
ment (Abley and Turner, 2011; Blecic et al., 2020; Cain et al., 2012; 
Clifton et al., 2007; Sarkar, 1993; Troped, 2006), this paper shares a 
people-oriented and place-based framework for measuring and pro-
moting walkable cities within the local context of Hong Kong. Walk-
ability is understood as the pleasantness of the experience of walking, 
which may be seen to be further divided into different level-of-service 
(LoS) attributes related to comfort, safety and convenience (Blecic 
et al., 2016; Choi et al., 2016; Clifton et al., 2007; Guo and Loo, 2013; 
Loo and Lam, 2012; Wey and Chiu, 2013; Zakaria and Ujang, 2015). In 
fact, through adopting this people-oriented approach, other character-
istics such as street connectivity (Chin et al., 2008; Ellis et al., 2016; 
Hajrasouliha and Yin, 2015; Lamiquiz and Lopez-Dominguez, 2015; 
Zook et al., 2012), accessibility to different facilities by walking 
(Walkscore.com, 2020), and specific design attributes of the sidewalk 
(Federal Highway Administration, 2014; Forsyth, 2015; Gori et al., 
2014) can be incorporated as one goes through the pedestrian experi-
ence carefully. 

Based on the consideration of creating a pleasant experience, the 
most relevant components of the transport infrastructure and environ-
ment to a pedestrian are I) pavements, II) pedestrian cross-facilities, III) 
roads (for vehicular traffic), IV) walkway/sidewalk design, V) pedes-
trian perceptions, and VI) destinations/places of activities within reach 
(Loo, 2017). Safety, comfort and convenience are three core experience- 
based dimensions to be audited for each of the above six environmental 
components. Table 1 shows a coding scheme under this six-component- 
three-dimension Street Walkability Test in the case of Hong Kong. The 
scheme has been formally adopted by the Hong Kong Special Adminis-
trative Region Government since 2017 (HKSAR Government, 2017a, 
2017b). While the local context of different cities varies, the framework 
provides the general directions for cities to fine-tune in promoting 
walkability. Like other walkability audit tools, it uses a combination of 
digital open data (such as Google Street Views) and fieldwork data 
(including both observational and participatory surveys) (Badland et al., 
2010; Blecic et al., 2020; Clifton et al., 2007; Troped, 2006). Yet, it is 
more local-specific (for example, the variable CV_VI_1 takes 30 min by 
walking to be “very far” as Hong Kong is a compact city) and can be 
transferred to the local administrations for execution. The coding frame, 
when adopted in other cities, may need to be modified, particularly 
based on local engagement. As argued by Clifton et al. (2007), walk-
ability tools are context-specific with theirs based on the “consideration 
of a variety of environmental elements and contexts within in the United 
States” (97). Similarly, the walkability audits of Abley and Turner 

(2011) are more specific to New Zealand, and that of Larranage et al. 
(2018) to Latin American cities. In the latter case, the absence of police 
was considered a major obstacle to walkability. More Asian cases 
focusing on compact cities are needed (Loo and Lam, 2012; Mateo- 
Babiano, 2016; Zakaria and Ujang, 2015). As shown in Table 1, most 
codes used are objective (some are subjective like CM_V_1) but still 
require some judgements by the coders. Based on the real cases (HKSAR 
Government, 2017b, 2018a, 2018b, 2020), the use of three coders 
generally yield consistent codes. 

3.1. Safety 

In contrast to the vehicle-oriented paradigm that safety of pedes-
trians is primarily about the number of vehicle-pedestrian crashes or 
pedestrian fatalities, the experience-based definition of pedestrian safety 
also includes being safe from street crime, fall hazards due to slippery, 
uneven and ill-maintained pavement surface, and other obstacles or 
hazards on or above the pavement (Abley and Turner, 2011; Browning 
et al., 2010; Forsyth, 2015; Lai et al., 2009; Loo and Lam, 2012; Turoń 
et al., 2017). In relation, ten variables related to the six different envi-
ronmental components are suggested. 

3.1.1. Pavement surface 
This variable (SF_I_1) describes the pavement surface which may 

create trip hazards (Abley and Turner, 2011; Lai et al., 2009; Loo and 
Lam, 2012; Turoń et al., 2017). 1 refers to large cracks on the pavement, 
2 suggests slippery when wet, 3 is uneven, 4 refers to brick surface with 
small cracks and 5 is non-slippery when wet and no cracks. The data can 
be collected by fieldwork and be obtained by using secondary external 
data source like Google Street Map. Supplementary official data may 
include reports of pedestrian falls and complaints received by relevant 
government departments. 0 is given when no pavement is provided. 

3.1.2. Pedestrian guardrail or buffer 
This variable (SF_I_2) describes the pavement guardrail or buffer. 

This is based on the local context that low-speed traffic zones, such as 
Home Zones (Biddulph, 2012; Matthews and Field, 2001) or mixed-use 
zones (European Commission, 2020), are not common. Hence, the 
protection of pedestrians from runaway vehicles at dangerous speed is a 
major concern (Loo and Lam, 2012). The coding ranges from 1 with no 
railing or buffer at all to 5 with full and permanent buffer. The data can 
be collected by fieldwork and be obtained by using secondary external 
data source like Google Street Map. The data are also typically kept by 
urban transport authorities for maintenance and other purposes. 99 is 

Fig. 5. Major characteristics of the people-oriented and place-based paradigm.  
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Table 1 
A people-oriented and place-based framework of walkability components and 
indicators.   

Environmental 
Component 

Variable Code 

Safety (I) Pavement Pavement Surface 
(SF_I_1)a,b 

1 (Large cracks) 
2 (Slippery when wet)/ 
3 (Uneven)/ 
4 (Bricks with small 
cracks)/ 
5 (Non-slippery when 
wet and no cracks) 
0 (N/A, no pavement) 

Pedestrian 
Guardrail or 
Buffer (SF_I_2)a,b 

1 (No)/ 
2 (Road markings or road 
studs only)/ 
3 (Raised curb only)/ 
4 (Partial or movable 
buffer(s) only)/ 
5 (Full and permanent 
buffers) 
99 (N/A, irrelevant) 

Lighting (SF_I_3)a 1 (No)/ 
2 (Reflective materials 
only)/ 
3 (Lighting from nearby 
activities only)/ 
4 (Some street lighting 
but dim)/ 
5 (Sufficient) 
99 (N/A, irrelevant) 

(II) Crossing 
Facilities 

Audible 
Pedestrian Signals 
(SF_II_1)a 

1 (No)/ 
5 (Yes)/ 
0 (N/A, no crossing 
place) 

Refuge Island 
(SF_II_2)a 

1 (No)/ 
3 (Yes but with low 
protection)/ 
5 (Yes with full 
protection) 
99 (N/A, irrelevant) 

(III) Vehicular 
Road 

Street Parking 
(SF_III_1)a,b 

1 (Serious obstruction of 
sightline)/ 
3 (Slight obstruction of 
sightline)/ 
5 (None)/ 
0 (N/A, pedestrians not 
allowed) 

Number of 
vehicle- 
pedestrian 
crashes last year 
(SF_III_2)a 

1 (Most dangerous, 
blacksite or pedestrians 
not allowed)/ 
2 (More dangerous than 
average)/ 
3 (Average)/ 
4 (Less dangerous than 
average)/ 
5 (None) 
99 (N/A, full 
pedestrianisation) 

(IV) Design Vacant or Derelict 
land (SF_IV_1)a,b 

1 (Yes, whole street 
block)/ 
3 (Yes, part of the street 
block)/ 
5 (None) 
99 (N/A, irrelevant) 

(V) Perception Street Crime 
(SF_V_1)a 

1 (Very high, ≥10 cases)/ 
2 (7–9 cases)/ 
3 (4–6 cases)/ 
4 (1–3 cases)/ 
5 (Very low, no case 
reported) 
0 (N/A, pedestrians not 
allowed) 

(VI) 
Destinations/ 
Activities 

Mixed-Land Use 
(SF_VI_1)a 

1 (Very low, single land 
use)/ 
2 (2 land uses)/ 
3 (3 land uses)/  

Table 1 (continued )  

Environmental 
Component 

Variable Code 

4 (4 land uses)/ 
5 (Very high, >4 land 
uses) 
99 (N/A, irrelevant) 

Comfort (I) Pavement Effective 
Pavement Width 
(CM_I_1)a,b 

1 (Very narrow, width <
2 m)/ 
2 (3 m > width ≥ 2 m)/ 
3 (4 m > width ≥ 3 m)/ 
4 (5 m > width ≥ 4 m)/ 
5 (Very wide, ≥5 m))/ 
0 (N/A, no pavement) 

(IV) Design High-quality 
public space 
(CM_IV_1)a,b 

1 (None)/ 
3 (1 designated public 
space)/ 
5 (Very good, >1 
designated public space) 
99 (N/A, irrelevant) 

Shop Fronts/ 
Amenities 
(CM_IV_2)a,b 

1 (None)/ 
2 (High-order goods and 
services only)/ 
3 (Low-order goods and 
services only or basic 
amenities only)/ 
4 (Basic amenities and 
high-order or low-order 
goods and services)/ 
5 (All of the above)/ 
99 (N/A, irrelevant) 

Street Furniture 
(CM_IV_3)a,b 

1 (None)/ 
2 (Minimal)/ 
3 (Good)/ 
4 (Very good)/ 
5 (Excellent)/ 
0 (N/A, no pavement) 

(V) Perception Pleasantness 
(CM_V_1)b 

1 (Very poor)/ 
2/ 
3/ 
4/ 
5 (Very good)/ 
0 (N/A, no pavement) 

Convenience (I) Pavement Clear Directional 
Signs (CV_I_1)a,b 

1 (None)/ 
3 (Yes but minimal)/ 
5 (Yes and very clear)/ 
0 (N/A, no pavement) 

Continuity and 
Obstructions 
(CV_I_2)a,b 

1 (Permanent 
obstruction)/ 
2 (Temporary 
obstruction)/ 
3 (No obstruction)/ 
4 (Grade change 
continuity feature)/ 
5 (At-grade continuity)/ 
0 (N/A, no pavement) 

(II) Crossing 
Facilities 

Traffic Cycle 
Time (CV_II_1)a 

1 (Very vehicle-oriented, 
no designated crossing 
and full guardrail) 
2 (no designated crossing 
and partial railings)/ 
3 (precautionary 
crossing)/ 
4 (signalized crossing 
with pedestrian green 
light shorter than that for 
vehicles)/ 
5 (Very pedestrian- 
friendly, signalized 
crossing with longer 
pedestrian green light 
than vehicles)/ 
0 (N/A, no crossing 
facilities) 

(III) Vehicular 
Roads 

Width of 
Vehicular Road 
(CV_III_1)a 

1 (>17 m/no pedestrians 
allowed)/ 
2 (17 m ≥ width > 13 
m)/ 

(continued on next page) 
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given when pedestrian guardrail or buffer is considered not relevant, 
like on shared streets and roads with full traffic calming measures and 
low vehicle speed. 

3.1.3. Lighting 
This variable (SF_I_3) describes the pavement lighting that has direct 

impact on trip hazards, safety, and sense of security of pedestrians at 
night (Abley and Turner, 2011; Blecic et al., 2020; Clifton et al., 2007; 
Cutts et al., 2009; Larranaga et al., 2019). The coding ranges from 1 with 
no lighting at all to 5 with sufficient lighting. The data can be collected 
by fieldwork and be seen from Google Street Map for lampposts, etc. The 
data are also likely to be kept by transport authorities for maintenance 
and other purposes. 99 is applicable when the pedestrian link is only 
open during daytime and for special purpose. 

3.1.4. Audible pedestrian signals 
This variable (SF_II_1) shows whether audible pedestrian signals are 

available (Loo and Lam, 2012). The coding ranges from 1 with none to 5 
with interactive audible pedestrian signals. This variable, though sim-
ple, can tell a lot about the pedestrian crossing environment at a location 
because they will not be provided where vehicular speed is high or that 
the road conditions are considered to be dangerous for pedestrians, for 
example, with sharp curves and limited sightlines. 0 is given when 
there's no pedestrian crossing place. 

3.1.5. Refuge Island 
This variable (SF_II_2) captures whether a refuge island is provided 

for pedestrians, if the vehicular road is of more than two traffic lanes 
(Loo and Lam, 2012). In the context of Hong Kong, there are quite a lot 
of wide roads with more than two traffic lanes that pedestrians who do 
not start crossing at the start of the traffic cycle may not be able to finish 
crossing within the pedestrian green time. The coding ranges from 1 
with none to 5 with refuge island protected by raised curbs and railings. 
This variable also reflects the safety of the pedestrian crossing envi-
ronment from an infrastructural angle. 99 is given when the crossing 
road and/or junctions are narrow and a refuge island is not necessary. 

3.1.6. Street parking 
This variable (SF_III_1) reflects whether on-street parking is present 

or not. On-street parking is hazardous to pedestrians as it affects their 
sightlines, especially when they attempt to cross a road (Abley and 
Turner, 2011; Clifton et al., 2007). The coding ranges from 1 with on- 
street parking causing serious obstructions of sightline to 5 without 
on-street parking. The data can be collected by fieldwork or from in-
ternal government sources. 0 is applicable when there is no pedestrian 
crossing place and/or pedestrians are not allowed. 

3.1.7. Number of vehicle-pedestrian crashes last year 
Cutts et al. (2009), Forsyth (2015) and Blecic et al. (2020) showed 

that traffic fatalities is a major deterrent to walking. This variable 
(SF_III_2) directly shows the actual pedestrian safety record of a location. 
The coding ranges from 1 with most dangerous or that pedestrians are 
not allowed to 5 with no vehicle-pedestrian crash recorded last year. As 
a simplified version, 1 may refer to a hot spot/hot zone identified by the 
local police/transport authority and 5 means no pedestrian injury 
recorded. Supplementary data may be obtained from the news media. 99 
should be used when there is full pedestrianisation. 

3.1.8. Vacant or derelict land 
This variable (SF_IV_1) shows whether the site is surrounded by 

vacant or derelict land, not attractive, if not dangerous to pedestrians 
(Borst et al., 2008; Browning et al., 2010). The coding ranges from 1 
with the entire street block on either side being vacant or derelict to 5 
with no vacant or derelict land on both street blocks. The data can be 
collected by fieldwork or from internal government sources, like the 
building and planning authorities. Should the Google Street Map be 
used, efforts should be made to ensure that the images are up-to-date. 99 
is applicable when there is no street block next to the pavement, for 
example, on a pedestrian footbridge over a water body. 

3.1.9. Street crime 
This variable (SF_V_1) is important where street crime is a concern 

for pedestrians (Browning et al., 2010; Cutts et al., 2009; Forsyth, 2015; 
Larranaga et al., 2019). The coding ranges from 1 of very high to 5 of 
very low. As this relates to people's perception, a participatory survey 
that also collects other information and views will be the most appro-
priate. Where it is not conducted, supplementary data sources, like the 
number of robbery or street crimes reported to the police may also be 
used as a proxy. At the initial stage, the simple classification of 5 for no 
case reported and 1 for at least one case reported last year, is adopted. As 
street crimes like other types of accidents have the characteristics of 
being few in number and having spatial and temporal randomness, a 
more vigorous approach of pooling data in 3–5 years can be considered 
in the future. 0 should be used when pedestrians are not allowed. 

3.1.10. Mixed-land use 
This variable (SF_VI_1) reflects the land use pattern at the local 

neighbourhood level (Abley and Turner, 2011; Blecic et al., 2020; For-
syth, 2015). The coding ranges from 1 with very low level to 5 with very 
high level of mixed-land use. For research purpose, the Simpson Index, 
modified from a biological diversity measurement, is often used based 
on the number of land use categories found within a neighbourhood 
(Loo and du Verle, 2017). For easy implementation, a simplified version 
of the number of land use types is considered. 

3.2. Comfort 

Comfort for pedestrians is associated with the physical conditions of 
the pavement, traffic infrastructure, and nearby street environment 
(Blecic et al., 2020; Forsyth, 2015; Loo and Lam, 2012). Pedestrians 
walk directly on pavement, its surface, width, shelter, and other con-
ditions will directly affect the pleasantness of the walking experience. 
Other key design elements like trees, shading and resting places to 

Table 1 (continued )  

Environmental 
Component 

Variable Code 

3 (13 m ≥ width > 9 m)/ 
4 (9 m ≥ width > 5 m)/ 
5 (≤5 m)/ 
99 (N/A, full 
pedestrianisation) 

(IV) Design Directness and 
Connectivity 
(CV_IV_1)a 

1 (Very long detour, 
detour ratio > 3)/ 
2 (3 ≥ detour ratio >
2.5)/ 
3 (2.5 ≥ detour ratio >
2)/ 
4 (2 ≥ detour ratio >
1.5)/ 
5 (Virtually no detour, 
detour ratio ≤ 1.5)/ 
0 (N/A, no possible by 
walking) 

(VI) 
Destinations/ 
Activities 

Distance between 
Major Attractions 
(CV_VI_1)a 

1 (Very far, more than 30 
min)/ 
2 (21–30 min)/ 
3 (11–20 min)/ 
4 (6–10 min)/ 
5 (less than 5 min)/ 
0 (N/A, no possible by 
walking) 

Notes 
a Codes are determined by Open Street data and/or data held by the planning 

and/or transport authorities. 
b Codes are determined by field surveyors/coders. 
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enhance the streetscape are also directly relevant (Cutts et al., 2009; 
Charreire et al., 2012). 

3.2.1. Effective pavement width 
This variable (CM_I_1) measures the effective pavement width (Loo 

and Lam, 2012). It is important to recognize that this refers to effective 
or usable pavement width for pedestrians. Hence, trees on pavements, 
road signs erected on pavements, footbridges taking up pavement space 
and goods of nearby shops or other items occupying pavements regu-
larly should all be considered. The information is best collected by 
fieldwork (with surveyors using measuring tapes) as various street ac-
tivities and temporary obstructions are common in Hong Kong. Sup-
plementary data sources include Google Street Map and the transport 
authority. At a more advanced stage or a busy district, this measure may 
become a relative measure based on pedestrian flows. In particular, 
pedestrian crowding can negatively affect the pedestrian experience. 

3.2.2. High-quality public space 
This variable (CM_IV_1) shows whether high-quality public space is 

available nearby. The coding ranges from 1 with none to 5 with very 
good high-quality public space. The data should ideally be collected by a 
participatory survey to reflect people's perceptions on the availability 
and quality of public space around the site. Where a survey is not con-
ducted, this variable may be coded according to pre-set rules. In urban 
areas, parks, public squares, open space and other leisure facilities may 
be considered as high-quality public space (Cutts et al., 2009; Charreire 
et al., 2012). Accordingly, 5 can mean the presence of more than one 
designated quality public space within the neighbourhood, and 3 sug-
gesting the presence of one such location. 99 should be used rarely and, 
for example, when there is no street block next to the pavement. 

3.2.3. Shop fronts/amenities 
This variable (CM_IV_2) shows whether shop fronts or other ame-

nities, such as toilets and baby care rooms, are available to encourage a 
lively streetscape (Blecic et al., 2020). The code is 1 for none, 2 for high- 
order goods and services only, 3 for low-order goods and services only or 
basic amenities only, 4 for basic amenities plus high or low-order goods 
and services, and 5 for all of the above. The data can be collected by 
fieldwork, internal government sources, or other secondary sources like 
shopping mall directory or websites. 

3.2.4. Street furniture 
This variable (CM_IV_3) reveals the availability and quality of the 

street furniture (Clifton et al., 2007; Loo and Lam, 2012). The coding 
ranges from 1 as none, 2 as minimal, 3 as good, 4 as very good and 5 as 
excellent. A combination of data sources can be used for the evaluation. 
Should a survey be conducted, the views of pedestrians on the street 
furniture should be collected. 0 is given when there is no pavement for 
the street furniture. 

3.2.5. Pleasantness 
This variable (CM_V_1) captures pedestrians' overall feelings (Blecic 

et al., 2016, 2020; Oreskovic et al., 2014). This is also closely related to 
pedestrians' perception on street tidiness and its scenic value, as well as 
their willingness to spend time on the street (Borst et al., 2008; Clifton 
et al., 2007; Jones and Boujenko, 2009).The coding ranges from 1 as 
very poor to 5 as excellent. The data are best captured by a simple 
participatory survey of pedestrians. Should this variable be assessed by 
trained coders, at least two coders should be used and views of pro-
fessionals/experts should be sought (Badland et al., 2010). 

3.3. Convenience 

Convenience is considered mainly with respect to mobility and 
accessibility. In brief, mobility is more generic in terms of allowing and 
facilitating people to move around freely and efficiently. Yet, 

accessibility is more purpose and individual-specific in relation to 
movements of getting to specific destinations and/or types of activities 
relevant to the individuals. Universal access is part of providing acces-
sibility to pedestrians of all kinds and help pedestrians with special 
needs, such as the visually impaired or physically challenged, to 
continue their active involvement in society. Under the alternative 
paradigm (Fig. 1b), pedestrians are considered to be diverse with 
different abilities, needs, and preferences, rather than the uniform able- 
bodied male adults with an average walking speed of 1.2 m/s (Transport 
Department, 2001). 

3.3.1. Clear directional signs 
This variable (CV_I_1) refers to the availability and quality of clear 

directional signs for pedestrians (versus road signs for drivers) (Clifton 
et al., 2007; Loo and Lam, 2012). The coding ranges from 1 as none, 3 as 
available but minimal, 4 as available and very clear, and 5 as available, 
clear and very well-designed. Typically, a road with only a sign of the 
street name may be considered as 3. Ad hoc directional signs indicating 
walking directions for pedestrians to nearby destinations can be 
considered as 4. Systematic directional signs, for example, with stan-
dardized design like for the waterfront, with both directions and dis-
tance should be given a code of 5. 

3.3.2. Continuity and obstructions 
This variable (CV_I_2) refers to the continuity and obstructions of the 

pavement (Clifton et al., 2007; Loo and Lam, 2012). The coding ranges 
from 1 with permanent obstruction, 2 with temporary obstruction, 3 
with no obstruction but grade change involving stairs/bottlenecks, 4 
with no obstruction and smooth grade change, and 5 with at-grade 
continuity. Fieldwork is the primary source of data. Transport author-
ity's pedestrian network data can serve as a supplementary source. When 
there is no pavement at all, 0 is given. 

3.3.3. Traffic cycle time 
This variable (CV_II_1) refers to the friendliness of road-crossing fa-

cilities (Clifton et al., 2007; Loo and Lam, 2012; Turoń et al., 2017). The 
coding ranges from 1 for very vehicle-oriented and 5 for very pedestrian- 
friendly. A suggested coding is: 1 for no designated crossing and full 
guardrail, 2 for no designated crossing and partial railings, 3 for pre-
cautionary crossing, 4 for signalized crossing but pedestrian green light 
shorter than that for vehicles, and 5 for signalized crossing with longer 
pedestrian green light than vehicles. Where the cycle time varies, the 
non-peak hour weekday time can be used. 0 is given when there is no 
crossing facility at all. Where traffic signals are installed, it should 
capture how long pedestrians have to wait to cross the road, and the 
relative duration of the pedestrian green and red lights. 

3.3.4. Vehicular road width 
This variable (CV_III_1) typically reflects the number of traffic lanes. 

For the preliminary assessments in Hong Kong, the coding ranges from 1 
with five lanes or more, 2 with four lanes, 3 with three lanes, 4 with two 
lanes, and 5 with one lane. When no pedestrians are allowed, a code of 1 
should be given. Where the number of traffic lanes is typically higher or 
lower in other cities, the codes can be adjusted accordingly. 99 can be 
given when there is full pedestrianisation. Actual width is recommended 
for the formal assessment as it avoids any uncertainty associated with 
the absence of or unclear lane markings on certain roads. After all, it is 
the distance that the pedestrians have to cross that matters most (Abley 
and Turner, 2011; Clifton et al., 2007; Loo and Lam, 2012). 

3.3.5. Directness and connectivity 
This variable (CV_IV_1) refers to the directness and connectivity of 

the road design within a local neighbourhood (Loo and Lam, 2012). The 
coding ranges from 1 for very long detour to 5 of no detour. As illus-
trated in Fig. 6, this variable (dtij) is the ratio of the shortest path using 
the existing pedestrian network (spij) to the crow-fly or Euclidian 
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distance (cdij) between two points (i and j) (dtij = spij/cdij*100). In other 
words, the ratio is specific to a pair of origin (i) and destination (j). In the 
example, the pedestrian detour ratio is 7 and the additional hassles of 
staircases and lift are not captured in this indicator. In an empirical 
analysis, the ratios for every building to all buildings not within the same 
street block but in the same local neighbourhood are to be calculated. 
Then, the average pedestrian detour ratios (dtij) is obtained. A very long 
detour, 1, may refer to a detour ratio of above 3 (dtij>3); long detour, 2, 
as an average ratio above 2.5 but below or equal 3 (3≤dtij>2.5). 3 can 
mean above 2 to 2.5 (2.5≤dtij>2), 4 refers to above 1.5 to 2 (2.5≤dtij>2) 
and 5 refers to 1–1.5 (dtij≤1.5), suggesting minimal or no detour. Both 
the shortest paths and the crow-fly distances can be calculated by Google 
Street Map or Geographical Information Systems (GIS) software like 
ArGIS. 0 is given when it is practically impossible to travel between the 
two points by walking only. 

3.3.6. Distance between major attractions 
This variable (CV_VI_1) refers to the compactness or average distance 

between major attractions within a local neighbourhood (Forsyth, 
2015). Again, the actual walking distance is specific to a pair of origin 
and destination. With various pedestrian manoeuvres, an aging popu-
lation and aim of promoting pleasant walking experience, a walking 
speed of 1.1 m/s is suggested for calculating this variable (Loo and Tsui, 
2016). Similar to CV_IV_1, this variable is neighbourhood-based. In 
other words, the distance of the shortest pedestrian path (spij) for every 
building to all other buildings not within the same street block but in the 
same local neighbourhood is to be calculated. Based on the distance, the 
travel time (in seconds) (ttij = spij/1.1) can be obtained for each origin- 
destination pair. The coding is finally done based on the average travel 
time (ttij) in a neighbourhood, with 1 for an average travel time of more 
than 30 min (ttij>30); 2 for 21–30 min (25≤ttij>30), 3 for 11–20 min 
(20≤ttij>11), 4 for 6–10 min (10≤ttij>6) and 5 refers to 5 min or less 
(ttij≤5). Once again, the shortest paths can be calculated by Google 
Street Map or Geographical Information Systems (GIS) software like 
ArGIS. 0 is given when it is practically impossible to travel to the major 
attractions by walking only. 

For now, all variables under the three walkability dimensions are 
weighted equally. This methodological framework has been adopted by 
the Hong Kong SAR Government as part of the mechanism of evaluating 
proposals to waive land premium of building footbridges between 
buildings in Hong Kong (HKSAR Government, 2017a). A total of seven 
cases have already been approved and the number of applications 
evaluated by the mechanism is higher (HKSAR Government, 2017a, 
2018a, 2018b, 2020). There was no problem reported so far. In the 
future, weighting can be applied depending on views of local citizens 
(for example, with a desire for more street furniture) and the strategic 
directions of the walking policy of the local administration (for example, 
in promoting an active lifestyle or with a vision of zero pedestrian 
fatalities). 

4. Way forward and policy implications 

Should the government or the private sector, like a transport 

company or property developer, take the lead? In promoting walk-
ability, governments should take a leading role because the most 
important environmental elements of walkability involve streets, other 
public spaces, roads and overall land-use planning. Improvements in 
walkability at the local neighbourhood scale can benefit people's phys-
ical health and mental health and contribute to peoples' overall quality 
of life through social bonding (Carmona, 2019; Charreire et al., 2012; 
Forsyth, 2015; Lam et al., 2020; Loo et al., 2017; OECD, 2001). The 
nature resembles a public good that the Government is in the best po-
sition to take the lead. And in the last 5 years, many cities around the 
world are taking bold steps in this direction, including New York City, 
London, Melbourne, Copenhagen and Hong Kong (ARUP, 2016). It is in 
these cities that one finds the greatest progress towards an improvement 
of local walkability. Yet, as shown in this paper, many opportunities of 
providing pedestrian connections remain untapped due to the limita-
tions of the existing approaches under the vehicle-oriented paradigm. 

To change that, one key step is to flip the mechanism of planning and 
enhancement of pedestrian network from using pedestrian flows 
(measured by people per hour) as a primary consideration to a holistic 
measurement of the pedestrian experience. Generally, the current ar-
rangements for the provision of pedestrian connections, including 
walkway systems made up of elevated and underground links, are driven 
mainly by forecasted pedestrian flows, with little regards to other 
desirable qualities like comfort and convenience to increase the 
vibrancy on the street or in the area (Carmona, 2019; Jones and Bou-
jenko, 2009). Fig. 4 is a good illustration. Under the alternative para-
digm (Fig. 1b), the pedestrian experience, however, should lie at the 
heart of planning and enhancement of pedestrian network. Where there 
are many attractions at the street level and a lively streetscape, more 
efforts should be made to consider providing or re-providing the at- 
grade pedestrian access. However, when there are unfriendly large 
street blocks, harsh weather and an existing elevated/underground 
pedestrian network with multiple attractions, footbridges/subways 
linking buildings should be encouraged to allow people to walk across 
buildings in a weather-proof manner. 

Secondly, walking needs to be integrated into the entire fabrics of the 
city, including all other transport modes like bicycles, public transport, 
private cars, the metros, and more importantly, people's final destina-
tions. There is a need to recognize that the alternative paradigm is not 
going backward in history to the “walking city” of relying on self- 
mobility only, but rather combining different urban transport modes 
to form an urban transport hierarchy that fulfils modern society's needs 
in a sustainable and resilient manner (Loo and du Verle, 2017). The high 
density of population, employment and other key facilities in cities 
actually offer rare opportunities for short-distance trips to be completed 
by walking. These short trips are generally considered to be within a 10- 
min walk or approximately 500 m, though it is recognized that people's 
willingness to walk differs by individual ability, taste, trip purpose, time 
and various environmental settings (Guo and Loo, 2013; Quade et al., 
1996). Public transport, especially the rail transit system, cannot pro-
vide point-to-point service. Hence, there is often a need to make short- 
distance connecting trip legs or transfer trips (Ewing and Cervero, 
2010; Knowles et al., 2020; Zhou et al., 2019). Both single-mode walking 
and multimodal walking involving transfers to other transport modes 

Fig. 6. The pedestrian detour ratio.  
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need to be carefully considered. In cities where street blocks are bigger 
and density is much lower, bicycles will be easier (Bachand-Marleau 
et al., 2011). The essence of the people-oriented and place-based 
transport paradigm is about the promotion of a seamless transport 
experience. 

Finally, walking can be just for leisure, relaxation and physical ex-
ercise, other than for the purpose of moving from place A to place B 
(Borst et al., 2008; Charreire et al., 2012; Cutts et al., 2009; Gehl, 2006). 
Walking for all purposes should be encouraged if people living in cities 
are to “walk towards” a happy city with a healthy lifestyle. Under the 
alternative paradigm, there is a desire to slow down vehicle speed and to 
create a “happy city” – a city that one can see people walking and using 
public spaces happily. 

5. Conclusions 

To conclude, a paradigm shift in transport is under way. Issues and 
problems associated with the vehicle-oriented paradigm have been 
raised by scholars ever since the 1970s, if not earlier. Many core ideas, 
including liveable streets, transit-oriented development, walkability and 
sustainable urban mobility, are all inter-related and fundamental to the 
alternative paradigm that is people-oriented. This paper has made a 
contribution in three major ways. Firstly, it presents a much-needed 
analysis of pedestrians under the vehicle-oriented paradigm. While 
various ailments of the vehicle-oriented paradigm have been discussed, 
there is no focused analysis on its negative impacts on pedestrians from 
transport research to transport planning. Secondly, this paper develops a 
schematic conceptual framework comparing and contrasting the essen-
tial characteristics of the vehicle-oriented paradigm and the alternative 
paradigm so that the major changes required can be highlighted. 
Thirdly, it provides a people-oriented and place-based methodological 
framework for measuring walkability, an essential step for fully inte-
grating pedestrian rights, needs, abilities and preferences into formal 
transport engineering and planning practices. On the one hand, the 
methodological framework is based on general walkability principles 
(namely safety, comfort and convenience) and environmental compo-
nents that are essential to the pedestrian experience. On the other hand, 
it is flexible enough to reflect changing expectations and local circum-
stances. It is designed to be updated regularly and can be adopted in 
other cities by incorporating local circumstances. Finally, this paper 
highlights the leading role of governments in promoting walking and 
fostering the alternative paradigm so as to make future cities better and 
people living there happier. 
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