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Abstract 

Shared space, or shared streets, is an urban design approach encouraging pedestrians 

and drivers to share a common surface by minimizing segregation features. Advocates 

contend that the concept generates extensive social, cultural and economic benefits. 

Scholarship investigating schemes and purported benefits have been limited primarily to 

European and New Zealand applications. Identifying the need to study shared space 

operations in the Canadian context, this research offers a quantitative evaluation of road 

user behaviour and shared street performance on Granville Island in Vancouver, Canada. 

Utilizing video survey, data was collected at three diverse sample sites between 

December 2015 and February 2016. Data was analyzed using univariate and bivariate 

statistical analysis and overall shared space performance was quantified using the 

Karndacharuk (2014) Analytical Hierarchy Process (AHP) index. 

The behavioural analysis revealed that the majority of pedestrian movements transpired 

outside the vehicle path and road space. Contiguous land uses were an important 

predictor of road user behaviour, as higher frequencies of pedestrians crossing the vehicle 

path were positively correlated with higher densities of commercial uses. Regression 

analysis calculated that vehicle path crossings were also a statistically significant predictor 

of vehicle speeds and interaction occurrences with vehicles. During interaction 

occurrences with vehicles, pedestrians were deemed to have priority.  

Regarding shared space performance, Granville Island managed both pedestrian and 

driver mobility effectively. Calculated performance in the Place function was substandard, 

as shared space design failed to inspire pedestrian reclamation of the street space. A key 

finding, the AHP index was recalibrated, enabling a custom, quantitative evaluation of 

pedestrian reclamation of road space on Granville Island. Results corroborated the 

importance of local traffic conditions noted in shared space literature. 

Future research should be undertaken to study the qualitative aspects of shared space on 

Granville Island, as well as an appraisal of street performance and road user behaviour 

under disparate conditions.  

Keywords: shared streets; woonerf; shared space; Granville Island; public space; traffic 
calming; placemaking; pedestrians; Vancouver; Auckland. 
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Chapter 1. Introduction 

Roads and streets are one of the defining characteristics of civilization, dating back 

more than ten thousand years (Schwartz, 2015, p.1). While roads and streets have 

invariably played a key role in urban logistics and transport, pre-automobile streets 

concurrently functioned as a space for commerce, socializing, politics and culture.  

How historic streets accommodated simultaneous and diverse uses is no great 

mystery. Quintessentially, urban street uses have reflected the needs of the dominant 

travel mode and for the majority of human history bipedalism defined human mobility. For 

this reason, road space could simultaneously accommodate diverse uses without posing 

excessive hazard to people.  

Today, the prototypical Canadian street is a single-use space, prioritizing quick 

and unobstructed automobile movement – the present day’s dominant travel mode. 

Encouraging free-flowing vehicular travel has required an ‘instruct and control’ approach 

to street design (Moody and Meila, 2014), where road users are segregated and legally 

confined to clearly demarcated areas. Contrasting historic streets, the modern street is a 

highly formalized space where road users rely on timely signage and traffic indicators to 

dictate appropriate behaviour (Quimby and Castle, 2006; Wargo and Garrick, 2016). Since 

vehicles have enormous speed potential, this design assures that motor vehicles possess 

the de-facto right-of-way, while providing an ostensibly safer travel environment for all road 

users (Constant and Lagarde, 2010). 

Beyond Canada, mass motorization paralleled the Canadian experience as city 

streets were transformed into thoroughfares for motor vehicles. In the 1960s, automobile 

traffic overwhelmed neighbourhood streets and residents of the Dutch city of Delft 

countered by transforming their streets into an obstacle course by placing benches, tables 

and sandboxes directly in the vehicle path (Ewing, 1999). Vehicles were forced to navigate 

with extreme caution, or avoid the neighbourhood, and residents were permitted to occupy 
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their streets again. These guerilla actions restored the street to its historical role as a site 

of mixed-use activity.  

By reclaiming their streets, Delft residents inadvertently created a new street 

typology dubbed the Woonerf by Professor of Urban Planning, Niek De Boer, in 1965. 

Loosely translated as ‘living yards’, the novel idea was officially endorsed by the Dutch 

government in 1976 (Ewing, 1999). Afterward, the Woonerf evolved considerably with 

implementations spanning the globe in both residential and commercial contexts. 

Popularized by key figures like Dutch traffic engineer Hans Monderman and UK Urban 

Designer Ben Hamilton-Baillie (Karndacharuk et al., 2014a), the concept is commonly 

referred to today as a ‘shared space’, ‘shared street’ or ‘self-explaining street’. Naming 

conventions aside, the urban design approach can be characterized by two key qualities: 

firstly, pedestrians and drivers legally share a common surface with limited segregating 

features and, secondly, shared spaces feature no formal traffic management interventions 

like stop signs or traffic lights. The lack of behaviour regulation is meant to incite low traffic 

volumes and responsible behaviour like slow speeds. The definitive goal is to inspire 

pedestrians to occupy the road space and utilize the street for non-transport activities 

(Clayden et al., 2006; Karndacharuk, 2014; Kaparias et al., 2015; MVA Consultancy, 

2010a, 2010b).  

The woonerf and shared street concept reconcile the contradiction between space 

for social activities, like children playing in the street, and car use (Ben-Joseph, 1995). 

The shared street therefore inspires and transforms expectations about how a road should 

operate. This is achieved by facilitating a ‘sense of place’, while simultaneously preserving 

transport functions and enhancing safety (Karndacharuk, et al., 2014a). The street thereby 

complements and enlivens adjacent land uses, contributing to an area’s overall amenity 

(Karndacharuk et al., 2013a). 

Fixating on unimpeded vehicular movement has obliterated the street’s capacity 

to support non-transport uses in Canadian cities. Indeed, the use of streets today for 

something like child’s play can seem outright wrong (Norton, 2008). Traffic engineers are 

expected to accurately state how many vehicles can travel on a street, while providing no 

commentary on the street design’s effect on land values (Steuteville, 2016), or its potential 
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for supporting community uses like child’s play. Today, successful Canadian streets are 

defined by performance metrics that focus on vehicular flow (Litman, 2014), neglecting the 

street’s broader connection with the social, political and cultural life of cities. Shared 

space, which treats the street as a destination, therefore implies a reconceptualization of 

the public realm and traffic management (Besley, 2010) and can be interpreted as a way 

of improving public space quality based on the integration of various forms of human 

activity (Shared Space, 2005). Consequently, shared space thwarts conventional street 

design and classification. As a public urban area exclusively within the road reserve, the 

shared street provides not only Mobility and Access functions for both vehicles and 

pedestrians, but also a Place function (Karndcharuk et al., 2014a) (Figure1). This concept 

deviates considerably from what people currently expect of their street in Canadian cities, 

where streets are viewed as a channel exclusively for vehicles. Accordingly, research on 

shared space differs significantly from research on conventional streets and roads.  

 

Figure 1 The three functions of shared space as defined by Karndacharuk (2014) (© 
S Baron, 2016) 

1.1. Research Question and Significance 

Today, shared space treatments span the globe with over 6,000 applications in the 

Netherlands alone, 70 in Wales and England, 11 in Auckland’s Central Business District 

and various applications in Austria, Canada, Denmark, Germany, Israel, Japan, Sweden, 

Switzerland, and the United States (Hockenos, 2013; Ben-Joseph, 1995; Darren Davis, 

personnel correspondence, December 2, 2016). In recent years, shared space treatments 
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are on the rise in North America with projects in Chicago (Gossett, 2016), Toronto (Goffin, 

2014), Halifax (Ruskin, 2015) and three recent projects in Pittsburgh (Snyder, 2014). 

Despite widespread application, there is no readily available body of literature 

corroborating shared space success (Moody and Meila, 2014; Quimby and Castle, 2006). 

Existing literature on shared space performance is inconsistent and filled with diverging 

methods, definitions and conclusions (Moody and Melia, 2014; Karndacharuk, 2014; 

Anvari et al., 2015) and has been limited primarily to European and New Zealand 

examples (Kaparias et al., 2015; Kaparias et al., 2012; Guide Dogs for the Blind, 2011; 

Musselwhite and Hammond, 2013; Department for Transport, 2009; Biddulph, 2010; Lord 

Holmes of Richmond MBE, 2015; Auckland Council, 2012; Karndacharuk et al., 2011; 

Karndacharuk et al., 2013a; Karndacharuk et al., 2014b). 

As Metro Vancouver is forecast to add 1 million new residents by 2041 (Metro 

Vancouver, 2014), concerns about how to best manage urban space are increasing in 

importance. The permanent closure of the 800 block of Robson Street and the 

remonstrations that followed (CBC News, 2016; Jackson, 2016) typifies the challenge of 

balancing the public realm and space for movement. Shared streets, as a site of both 

mobility and place, ostensibly offer a possible solution (Hamilton-Baillie, 2008; 

Karndacharuk, 2014). With no publically available evaluations of shared space 

performance in Vancouver, there is a need to assess and understand how people behave 

when utilizing a common surface. 

The opportunity to assess shared space performance in Canada is limited due to 

limited number of applications. Vancouver, the author’s place of residence, features one 

of Canada’s oldest and well-known applications of shared space in Canada: Granville 

Island. Defined by the City of Vancouver as Vancouver’s only ‘mixed mode space’ (CoV, 

2012, c-37), Granville Island features a level road surface with no obvious physical 

segregation between pedestrians and drivers. Contrary to standard Canadian streets, 

which regulate behaviour through traffic signage, Granville Island embraces a non-

interventionist approach that allows the road space to self-regulate. On Granville Island, 

there is virtually no traffic management system, no clearly defined loading zones and no 

discernible right-of-way. Pedestrians are free to roam the entire street and the absence of 
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clear traffic rules creates a sense of ambiguity over right-of-way. To avoid calamity, 

pedestrians and vehicles must negotiate the space through informal behavioural cues. 

Dialog Design (2015), the architects of Granville Island, credits this unique street 

environment as one of the reasons for Granville Island’s vibrancy and success.   

As a place where pedestrians freely roam street and interact with cars, Granville 

Island appears to satisfy shared space’s intended effect. Anecdotally, one can watch 

pedestrians jaywalking and occupying the roadway when observing buskers, or capturing 

photos (Figure 2). In a conventional street environment, these activities are deemed 

dangerous, illegal and obstructive to traffic flow. Ostensibly, Granville Island’s road space 

offers a safe place for these diverse activities and transport-related functions. Between 

1996 and 2013 there were only ten collisions involving pedestrians and vehicles on 

Granville Island (ICBC, 2015). Significantly, between 2009 and 2014 there were zero 

(ICBC, 2014). Compared to a conventional roadway, Granville Island is remarkably safe, 

implying that the shared space has succeeded in enhancing safety1. To demonstrate, a 

two block span of the walkable and popular Gastown neighbourhood hosted 6 collisions 

(Carrall to Cambie) between vehicles and pedestrians between 2009 and 2013 (ICBC, 

2016) and a six-block span of the popular retail street West 4th Avenue (Balsam to Burrard) 

hosted 17 collisions between vehicles and pedestrians between 2009 and 2013 (ICBC, 

2016).  

 

1 Unfortunately, while completing this project there was a fatality on July 28, 2016 on Granville Island, as a car accelerated 
into a café while driving in reverse. It is speculated that human error contributed to this unfortunate tragedy (Global News, 
2016), thus implying the incident was not a result of the shared space environment. At the time of publication, an 
investigation is underway and the cause remains unknown.   
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Figure 2 Pedestrian reclamation of road space: taking photos in the street on 
Granville Island (© S Baron, 2016) 

Yet, Granville Island’s laudable safety record is simply one metric used to evaluate 

shared space performance and crash data is not the sole indicator of safety 

(Karndacharuk et al., 2013b; Karndacharuk, 2014; Kaparias et al., 2015; Moody and Melia, 

2014). As a site of diverse uses and behaviours, there is a need to systematically evaluate 

the multiple objectives and range of behaviours that Granville Island’s streets enable.  

Broadly speaking, shared spaces suffer from the same issues as Granville Island, 

where cited benefits are numerous and empirical evidence confirming the supposed 

benefits is limited (Moody and Melia, 2014; Musselwhite and Hammond, 2013; Quimby 

and Castle, 2006; Anvari et al., 2015). In Canada, this issue is more severe, since this 

literature review identified a single empirical study of Canadian shared space (Bliek, 

2010).  Accordingly, there is an overt need to rigorously evaluate the operational and 

behavioural aspects of the shared street environment on Granville Island and in the 

Canadian traffic context more generally. Therefore, this research project will answer the 

question:  

How do road users behave when sharing a common surface on 
Granville Island and how does Granville Island perform as a shared 
space?  
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To answer this question, a literature review examined shared space scholarship 

searching for a framework that quantified the performance of shared space operations, 

while highlighting key behaviours of both drivers and pedestrians. Of the examined 

literature, the Karndacharuk (2014) Analytical Hierarchy Performance (AHP) index was 

identified as the most robust model, since it quantifies performance and extracts key 

behavioural data. Appropriately, the AHP index was designed to be universally applicable, 

amenable to differing objectives and capable of capturing a broad spectrum of road user 

activities (Karndacharuk, personal communication, July 25, 2016; August, 5, 2016). For 

these reasons, the Karndacharuk (2014) performance index was selected to answer the 

research question. 

Using Place, Mobility and Access as its conceptual framework (Figure 1), the AHP 

index examines and collates key behavioural data, producing a quantitative composite 

score of shared space performance. The performance is based upon how successfully the 

road space integrates and supports the Place, Pedestrian, Vehicle, Economic and Safety 

objectives of shared space (Karndacharuk, 2014). Each objective is evaluated by 

analysing key shared space behaviours like vehicular speeds, pedestrian trajectories, 

pedestrian dwell times and others.  

Mirroring Karndacharuk (2014) and other shared space studies (MVA 

Consultancy, 2010a, 2010b; Moody and Melia, 2014; Kaprias et al., 2012) data was 

gathered using video survey at three sample sites. Reflecting the diversity and complexity 

of the island, the sites feature a range of attributes that shared space literature identified 

as a key determinant in shaping road user behaviour. Three hours of video footage was 

captured from four afternoons at these sample sites between December 2015 and 

February 2016. The sample size was deemed to be statistically significant and the 

timeframe comparable to other studies of shared space (Kaparias et al., 2015; Moody and 

Melia, 2014; NHL, 2007; Karndacharuk, 2013a). To limit the scope of the research project, 

the data acquisition period was limited to these months.  While there is certainly potential 

for road user behaviour to variegate during seasons, Vancouver is a moderate climate 

and one of Canada’s warmest (Kottek et al., 2006). More significantly, shared spaces must 

perform under all seasons and conditions.   
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To the author’s knowledge, this research forms the most in-depth study of road 

space on Granville Island in the public domain. Producing original data and analysis, the 

research offers valuable insights into the island’s transport environment. The results are 

particularly relevant to the CMHC’s Granville Island 2040 transformation campaign 

(Granville Island 2040) because the mixed-mode streets are one of the key factors in the 

neighbourhood’s vibrancy (Punter, 2003; Dialog Design, 2015). Studying behaviour on the 

island is critical since shared space operations are highly dependent on their local context 

and cultural norms (Musselwhite and Hammond, 2013; Quimby and Castle, 2006) 

At the time of writing, this research forms one of the most comprehensive studies 

of the operational and behavioural aspects of shared space in North America. The analysis 

is the first application of the Karndacharuk (2014) methodology outside of New Zealand, 

contributing to existing shared space literature and serving as a foundation for evaluating 

shared space performance in Vancouver.  

1.2. Study Area  

1.2.1. Historical Context and Development 

Since its inception, Granville Island has figured prominently on the Vancouver 

landscape occupying varied roles throughout its history. The manmade island came to life 

in 1915 when the Vancouver Harbour Commission approved an island port from a vast 

quantity of mud from the False Creek floor (“Granville Island: From Sandbar to Raising the 

Bar”, n.d., para.1). For the next three decades, the site was home to many of Vancouver’s 

largest manufacturing operations and at its height, in 1930, hosted 1,200 workers 

(Granville Island, n.d.). Changing land use patterns and a decrease in demand for 

industrial products precipitated a flight of Vancouver’s industry, leaving Granville Island as 

an industrial blight in close vicinity to Vancouver’s Downtown (“Granville Island: From 

Sandbar to Raising the Bar”, n.d., para.3). In 1972, under the guidance of the Canadian 

Federal government, ownership was transferred to the portfolio of the Canada Mortgage 

and Housing Corporation (CMHC). Subsequently, a redevelopment scheme was 

spearheaded by Ronald Basford, the newly appointed Minister of Urban Affairs (“Granville 

Island: From Sandbar to Raising the Bar”, n.d., para.5). Formative concepts included 
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urbanity, space for creative artists, artisans, performers, entrepreneurs and active art and 

recreation (Punter, 2003, p.41). The intent was to use Granville Island’s existing built form 

to honour its industrial heritage, creating an authentic place for people (Punter, 2003). A 

five-person trust was established and over the next 10 years the federal government 

invested $24.7 million in the transformation efforts (“Granville Island: From Sandbar to 

Raising the Bar”, n.d., para.7).    

In July 1979, the Granville Island Public Market opened with 26 independently-

owned food stalls (“Granville Island: From Sandbar to Raising the Bar”, n.d., para.8). An 

industrial presence and character was maintained through the retention of the concrete 

factory, repurposed buildings, retention of metal siding, large shop doors, timber 

structures, disused tracks and small-scale, artisan shops and manufacturers (CoV, 1999; 

Punter, 2003).  

For nearly three decades Granville Island has served as the poster child for 

successful brownfield redevelopments (CMHC and Granville Island, 2013) and is 

considered the crown jewel of Vancouver’s False Creek South (Punter, 2003). Urbanists 

and visitors are inclined to cite Granville Island as Vancouver’s most memorable place 

(Punter, 2003, p.43). Other accolades include one of North America’s most lauded public 

spaces (Planetizen, 2011), the Project for Public Spaces “Best Neighbourhood in North 

America” in 2004 and the “Great Markets Great Cities Award for Merit” (“Granville Island: 

From Sandbar to Raising the Bar, nd, para. 11). Today, the extraordinary, people-oriented 

and mixed-use neighbourhood features approximately 275 businesses and facilities that 

employ more than 2,500 people (CMHC, 2015). As Canada’s second-most visited tourist 

destination, the neighbourhood hosts an estimated 10 to 12 million visitors annually (Price 

Tags, 2016a; CMHC et al., 2014; Dialog Design, 2015). Most remarkably, the CMHC 

estimates that 80% of visitors to Granville Island are local in origin (CMHC et al., 2014). 

In describing Granville Island, David Ley (1996) writes, “the only major problem of the 

island is its own success, the crowds and congestion drawn to share this experience. 

Granville Island is a quintessential public space in the postmodern city” (p.7). 



 

10 

1.2.2. Land Use and Transportation Context 

Granville Island occupies a unique position in Vancouver’s geography. Centrally 

located, the island is proximal to some of Vancouver’s densest neighbouhoods like 

Downtown Vancouver (to the North) and Kitsilano (to the South), yet a single street 

connects the neighbourhood to Vancouver’s street network (Anderson Street). Depicted 

by the yellow polygon in Figure 3, Granville Island’s street network is virtually a closed 

system, operating in isolation from the broader Vancouver street system. 

 

Figure 3 Granville Island's land use context (© S Baron, 2016) 

The centrality of the neighbourhood supports active transportation accessibility 

with direct linkages to Vancouver’s bike network (in blue) and the seawall. There is one 

dedicated bus line servicing Granville Island (the #050), which terminates at Downtown 

Vancouver’s main transit hub, Waterfront Station. The island is not serviced by the region’s 

rapid transit network (known colloquially as the Skytrain), However, a decommissioned 

streetcar right-of-way was utilized during the 2010 Winter Olympics running from Olympic 

Village Station to Granville Island. There are also two private water taxi companies 

servicing the island. 
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Automobile access to Granville Island is limited to a single entrance at Anderson 

Street, which transforms into a shared space once entering the neighbourhood. No other 

streets connect to, or intersect Granville Island. Consequently, there is no way to 

circumvent Granville Island. Once a vehicle drives North on Anderson Street, the driver 

must circulate the entire length of the island in order to reconnect with Vancouver’s street 

network. 

 The island’s disconnection from the Vancouver street system is critical to note 

because shared space design is meant to discourage vehicles from using the area as a 

thoroughfare. In other shared space contexts, drivers can avoid the slower-speed, shared 

space areas by opting to travel on adjacent streets. Since Granville Island is divorced from 

Vancouver’s street system, those visiting the island by car have no choice but to share a 

common surface with other road users and operate according to those conditions. 

In addition to the closed system, the scale of shared space application on 

Granville Island is unique. Other shared streets are considerably shorter and less 

comprehensive. To demonstrate, Figure 4 visualizes the longest shared space in the 

United Kingdom, London’s Exhibition Road (depicted in red). 

 

  

Figure 4 Exhibition Road in London, United Kingdom (© S Baron, 2016) 
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The blue polylines show that Exhibition Road is intersected and connected to six other 

streets, connecting the shared space with London’s street system network. By contrast, 

Figure 5 visualizes Granville Island’s isolation from Vancouver’s street system.  

 

Figure 5 Shared space network on Granville Island (© S Baron, 2016) 

As a closed system, Granville Island’s shared streets form a continuous and 

uninterrupted shared street network spanning 1,662 metres2 (Figure 5). This is 

considerably longer than other shared space applications. For example, Exhibition Road 

in London, U.K. spans 820 metres (Figure 4) (Massey, 2012) and Auckland’s City Centre 

shared street program ranges from 44 to 207 metres (Darren Davis (Transport and Land 

Use Integration Programme Manager Auckland Design Office, Auckland Council), 

personal correspondence, December 2, 2016). This is key as it is not possible to 

circumvent the network; drivers must share a common surface with pedestrians for the 

duration of their visit to the Granville Island neighbourhood. 

 
2 Calculated using the City of Vancouver’s open data catalogue and the polyline length function in 

Quantum GIS.   
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At the time of writing, mode share data for Granville Island was not available in the 

public domain, thus, it was not clear how people travel to and from the neighbourhood. A 

spatial analysis of land use suggests that the CMHC is highly supportive of vehicle 

accessibility. The analysis calculated that surface parking consumes approximately 14.3% 

(7.1 acres) of Granville Island’s total 49.8 acres. Figure 6 visualizes this data with the red 

area denoting the land dedicated to vehicle storage (this does not include sheltered 

parking within buildings). 

 

Figure 6 Land use distribution on Granville Island (© S Baron, 2016) 

This calculation does not account for the free 3-hour on-street parking and off-street 

parking hidden in buildings. In total, there are an estimated 873 parking stalls on Granville 

Island, 725 of which are free of charge (Earth Point, 2012). There are additionally 296 

street parking stalls within 800 meters of Granville Island (City of Vancouver, 2012).  

In Figure 6, the turquoise represents dedicated public space and the yellow 

represents park and recreation space. The spatial analysis calculated that public space 

(not including streets) accounts for 0.96 acres (1.9%) of Granville Island and park and 

recreation space accounts for 1.3 acres or 2.6% of Granville Island. Based on this 
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geospatial analysis, it is clear that the CMHC induces vehicular travel demand. Added 

vehicle storing capacity is similar to the phenomenon of vehicle travel induced by 

additional carrying capacity via new roads (Should, 2011, p.194). Of this phenomenon, 

Shoup (2011) writes, “parking spaces do not create travel demand, of course, but a larger 

supply of parking reduces its market price and therefore reduces the price of vehicle travel. 

In the short run, the lower prices induce those who were driving to drive even more” 

(p.194). According to Shoup (2011), those who would otherwise cycle, walk or take transit 

shift to driving due to cheap, abundant parking. While no data on induced travel demand 

on Granville Island publicly exists, in the most comprehensive analysis of parking to date, 

McCahill et al. (2015) found that increases in parking provisions from 0.1 to 0.5 parking 

spaces per resident and employer is associated with an increase in commuter mode share 

of roughly 30 percentage points (p.11). From the perspective of shared space operations, 

the distribution of land on Granville Island is problematic since the explicit intent of shared 

space operations is to reduce vehicular volumes (Karndachark, 2014; Ewing, 1999). 

The distribution of space, provision for vehicle storage and Granville Island’s 

connections to non-motorized transport and transit service, undoubtedly shapes its shared 

space operations and people’s behaviour. The above-described observations provide 

significant context for the analysis of the research data and are important to bear in mind 

as the analysis proceeds. 

1.2.3. Shared Space Design on Granville Island 

The unique shared space on Granville Island is indispensable to the 

neighbourhood’s success as a destination and vibrant public realm (CNKW, 2016; 

PriceTags, 2016b; Punter, 2003). According to Punter (2003), the visionaries decided not 

to build sidewalks in order to encourage a slow-speed environment and to achieve a 

complete mix of car and pedestrian access (p.43). Guiding the design, the ‘Granville Island 

Concept’ recognizes the importance of the site being a ‘people place’ (“Granville Island: 

From Sandbar to Raising the Bar”, n.d,) and the Reference Document emphasizes the 

pedestrian environment (CoV, 1999). Dialog Design (2015), the firm that redeveloped the 

brownfield site, attributes the success of the public realm to this unique traffic environment, 
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while Punter (2003) identifies the mixing of pedestrians and traffic as vital in facilitating 

crowds of bustle and activity (p.44). 

The lack of grade separation between the foot path and vehicle path is key to the 

island’s distinctive traffic operations. Emulating the Woonerf and other shared space 

design, there is no obvious delineation separating vehicle and pedestrian space (Figure 

7). A lack of delineation creates ambiguity over space for passage and place. Pedestrian 

movements extend into what would be regarded as an exclusive space for vehicles in an 

archetypal street environment (Figure 2).  

 

Figure 7 Lack of grade separation on Granville Island (© S Baron, 2016) 

The second fundamental design feature is the lack of a formal traffic management 

system regulating and guiding behavior. Upon entering the island, traffic is managed more 

formally and conventionally (Figure 8), but this effort diminishes as visitors travel further 

from the main access point at Anderson street. 
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Figure 8 Space design to regulate pedestrian behaviour upon entering Granville 
Island (© S Baron, 2015) 

In total, there are four articulated pedestrian crosswalks on Granville Island located 

on Johnston Street, Duranleau Street and Cartwright Street (Figure 9).  

 

Figure 9 Locations of crosswalks on Granville Island (© S Baron, 2016) 

Pedestrian movements are not confined exclusively to the crosswalks, as they 

possess the autonomy to maneuver the road space at their own discretion. Remarkably, 

pedestrians and the cement trucks from the sole major industrial use, Ocean Concrete, 
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safely shared the street. There is a single stop sign at a three-way junction at the industrial 

concrete plant, allowing for the safe passage of large cement trucks into the cement plant.  

Aside from the four crosswalks and three-way junction, there is no overt effort to 

regulate pedestrian movements. In certain areas, subtle design elements like the 

occasional timber pole or bench implicitly suggest to pedestrians to walk outside the road 

space. Accordingly, there are varying degrees to which space is truly ‘shared’ on Granville 

Island3. However, outside of these limited instances, the majority of road space is 

unregulated and road user behavior is independent of any formal traffic conventions.  

Adhering to the non-intervention philosophy of shared space, pedestrians are 

permitted to freely move about the entire roadway and to cross the vehicle path at their 

own discretion and wherever they deem appropriate. Pedestrians are also free to travel in 

the middle of the street, or to utilize the road space for social activities like taking photos 

(Figure 2).  

Since no road user group commands the definitive right-of-way on the island, 

behaviours are highly fluid and unpredictable. Hamilton-Baillie (2008) likens this sharing 

of road space to a skating rink with no rules or regulator. Like the skating rink, the lack of 

behavioural regulation makes the roadway safer (Hamilton-Baillie, 2008; Anvari, 2015). 

Shared space, therefore, presents a different travel environment each time a driver enters 

the roadway and drivers must navigate with caution (Department for Transport, 2011).  

Unsurprisingly, research indicates that reductions in the level of segregation 

between road users leads to a corresponding increase in the level of interactions between 

road users (Department for Transport, 2011). To assure safety for all, road space conflict 

is managed informally through pedestrian and vehicle interaction. To negotiate the 

common surface, pedestrians and drivers rely on informal behavioural cues to dictate 

intent and determine the right-of-way in that specific instance. This incites responsible 

behavior on the part of all road users (Karndacharuk et al., 2011; Quimby and Castle, 

2006; Anvari, 2015; Kaparias et al., 2015). 

 
3 The three sample sites examined in this analysis feature no traffic management systems.  
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Demonstrating the fluidity of the shared space environment, people’s behaviours 

were observed on a single afternoon in September 2015. Figure 10 depicts an example 

of the spontaneous behaviours observed: a van delivering market freight in an informal 

loading zone while a pedestrian crosses the vehicle path or ‘jaywalks’.  

 

Figure 10 Observation of fluid behaviour on Granville Island (© S Baron, 2016) 

The lack of loading zones is important given that the Granville Island Public Market 

is a significant generator of activities, boasting over 40 independent retailers that require 

daily deliveries. In a regular street, these behaviours would be deemed illegal and 

reckless, potentially leading to collisions. On Granville Island, these activities do not lead 

to chaos because the road space is managed by the road users themselves. Thus, the 

road users define their own perceptions of safety and appropriate behaviour.  

To test the fluidity of the shared space environment more rigorously, a preliminary 

desire line analysis was conducted in November 2015. A desire line analysis simply 

depicts a pedestrian’s movements, illustrating people’s behavior and use of space. Figure 

11 displays ten minutes of pedestrian movement on Granville Island. 
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Figure 11 Preliminary desire line analysis (© S Baron, 2015) 

From this preliminary analysis, it is clear that pedestrian movements are markedly 

different from that of a conventional street environment. Trajectories are highly fluid and 

unpredictable, as pedestrians utilize the entire road space with little regard for the vehicle 

path. This preliminary analysis confirmed the suitability of Granville Island as an 

appropriate site for studying shared space behaviour and performance. The next section 

examines the theoretical underpinnings and rationale behind these concepts, and the 

execution of the design of road users sharing a common surface.  
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Chapter 2. Literature Review 

This literature review establishes the boundaries of the research, identifies best 

practices for evaluating shared space performance and relates the findings to previous 

shared space knowledge. Significantly, the review revealed limited scholarship on shared 

street spaces in Canada. Consequently, the review focuses on scholarship and studies 

from Europe, New Zealand and the United Kingdom. 

2.1. Defining Shared Streets and Shared Space  

Shared streets are a complex and multilayered concept in that the street is a site 

of both activity and mobility. It involves transport engineering, public space design, 

planning, public consultation and decision-making processes seeking improvements in 

interrelated areas of safety, congestion, spatial quality, sense of place, economic 

prosperity and community involvement (Karndacharuk et al., 2011, p.1). Further 

complicating the shared space concept, the term covers a wide range of streetscape 

treatments (Kaparias et al., 2012), with no uniform design approach or typology. For these 

reasons, confining shared space design to a single definition is highly problematic (Moody 

and Melia, 2014).  

While issues of scope exist, shared space can be defined in general terms. The 

UK Department for Transport (2011) defines shared space as “a design approach that 

seeks to change the way streets operate by reducing the dominance of motor vehicles, 

primarily through lower speeds and encouraging drivers to behave more accommodatingly 

towards pedestrians” (p.5). Paralleling this description, Auckland Council (2012) writes, 

“shared space is an urban design concept that aims to combine rather than separate the 

functions of a street. The result is a slow-speed environment where pedestrians have 

priority” (p.4). In a similar vein, Luca et al. (2012) write, “shared space is a street or place 

designed to improve pedestrian movement and comfort by reducing the dominance of 
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motor vehicles and enabling all users to share the space rather than follow the clearly 

defined rules implied by more conventional designs” (p.53). Karndacharuk (2014) defines 

shared space as “A public local street or intersection that is intended and designed to be 

used by pedestrians and vehicles in a consistently low-speed environment with no obvious 

physical segregation between various road users in order to create a sense of place, and 

facilitate multi-functions” (p. 161). These multi-functions consist of pedestrian movement 

along or in the street; places to socialize in; pedestrian comfort space; events (markets); 

vehicular movement; parking and loading; bus stops” (Department for Transport, 2011, 

p.29). 

Other classifications of this unique traffic management scheme emphasize the 

Place function of shared spaces. Ben-Joseph (1995) writes, “Shared streets integrate 

pedestrian activity and vehicular movement on one shared surface. Under this approach, 

the street has first and foremost the functions of a residence, a playground, and a meeting 

area. It has the additional functions of carrying access traffic and providing parking spaces, 

but is not designed for intentional through traffic” (p. 507). Concurring with Ben-Joseph 

(1995), the UK Department for Transport (2011) writes that “shared space streets are 

essentially areas where the balance has been redressed in favour of the place function, 

although not necessarily at the expense of movement” (p.11).  

Nuances in definitions aside, the fundamental goal of the shared space concept is 

to enhance pedestrian priority by reducing the presence of the automobile in the roadway. 

If automobiles dominate the road space, all other functions will be hampered. Pedestrians, 

for instance, will be less inclined to reclaim road space, travelling at the margins of the 

roadway, effectively mimicking a segregated travel environment (Kaparias et al., 2012). A 

successful scheme is one that achieves a mix of road users in the street while enhancing 

pedestrian confidence, raising the alertness of drivers and reducing the assumption that 

they have priority (Kaparias et al., 2012). How this goal is achieved varies, thus shared 

space is best understood as a principle or an approach.  

A variety of applications have been prescribed to achieve the desired effects, most 

commonly, the roadway environment is ‘decluttered’ of behavior-prescribing mechanisms 

(Hamilton-Baillie, 2008; Karndacharuk et al., 2014; Quimby and Castle, 2006). This 
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contrasts the typical street, which supports a predictable environment by providing timely 

guidance via traffic signs and other markings (Quimby and Castle, 2006). In addition to 

the removal of traffic management systems and street clutter, this literature review 

identified the following characterizations of shared space applications: removal of traffic 

signage; (Hamilton-Baillie, 2008; Kaparias et al., 2015; Karndacharuk et al, 2014a); 

pedestrian use of the entire roadway safely and securely, while playing is allowed 

everywhere (Ben-Joseph, 1995; Karndacharuk et al., 2014a; Kaparias et al, 2012; Gerlach 

et al., 2008a, 2008b); decreased freedom of movement for drivers (Gerlach et al., 2008a, 

2008b); no conventional raised curbs (Ben-Joseph, 1995; Kaparias et al., 2015; 

Karndacharuk et al., 2014a); and  the carriageway (street) and footpath (sidewalk) are not 

clearly demarcated (Ben-Joseph, 1995; Karndacharuk et al., 2014a). 

While design and details of shared space treatments are indubitably important, 

what matters most is that the designs serve a catalyst for changing the way people interact 

and utilize the public realm (Hamilton-Baillie, 2006, p.3).  

2.2. Historic and Contemporary Traffic Management 
Practices   

2.2.1. Historic Streets  

While the practice of focusing on automobile movements is commonplace today, 

this current use does not reflect how humans have utilized streets for millennia. 

Historically, streets were “a means of access and mobility for pedestrians and people using 

many types of vehicles, a tool for surveying and defining the boundaries of individual 

properties, a way to deliver basic services and utilities, a place for commercial activities 

and the provision of public space for social and political life” (Greenberg, 2011, p.25). 

Historically, children played in the middle of the roads and adults met one another in the 

streets (Schwartz, 2015, p.2). Describing street life in pre-automobile America, Francis 

(1987) writes, “early immigrants brought memories of lively European streets that 

influenced street life. While dirty, overcrowded, and often dangerous, they were the center 

of public life, having been accessible to and used by all types of people” (p.23).  
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As a dynamic, mixed-use environment, the street performed many roles in cities, 

serving the functions of Place, Mobility and Access. Most significantly, what people 

expected from their city streets contrasts with current conceptions of the street and what 

functions it should serve. Rather than being limited to strictly a place for movement, there 

was an expectation that the street was a public amenity (Norton, 2008), enhancing social 

cohesion while providing space for commercial, cultural and political activities in urban 

areas (Jacobs, 1961; Whyte, 1980; Gehl, 2010). In order to maintain equilibrium between 

these diverse functions and to ensure a safe place for all, the street was self-policing and 

self-regulating since no formal traffic conventions existed to dictate behaviours (Hamilton-

Baillie, 2008).  

When motorists appeared in cities they were deemed intruders (Norton, 2008) and 

their appetite for speed was incompatible with current street uses. In the 1920s, motorists 

were expected to conform with the expectation that streets were a place chiefly for 

pedestrians, equestrian users and streetcars (Norton, 2008, p.7). As automobile use 

increased, old street uses and fast moving motorists proved to be disastrous (Norton, 

2008). Consequently, the street was transformed and expectations about who and what 

streets were for shifted dramatically in the 20th century.   

2.2.2. Modern Streets  

Diverging from historical streets, the typical contemporary city street delivers only 

the functions of Mobility and Access, focusing principally on efficient and quick vehicular 

movement. Non-motorised users receive unequal treatment as design and space 

allocation is dictated by Level of Service (LOS) performance metrics and engineering 

manuals. LOS evaluates the performance of a road or street by assigning letter grades 

that correspond to vehicular flow and traffic delay (Litman, 2014). Vehicle speed and 

density are the main considerations, with the onus on traffic engineering to consider these 

key inputs in order to assure that traffic levels are qualified as a LOS grade of A: Free 

Flow. Based on this vehicle input data, traffic engineers appeal to general guide manuals 

to inform the geometric designs of road space, like the Highway Capacity Manual and 

AASHTO Geometric Design of Highways and Streets (Karndacharuk et al., 2013b; Litman, 

2014). To ensure free flow, the roadway must be free of encumbrances (like pedestrians), 
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which is the design rationale for systematically managing road user behaviour and 

relegating pedestrians to the sidewalk.  

Barely 100 years ago, Canadian streets were designed for pedestrian and 

equestrian users (TAC, 2013). While motorists existed, they were an extremely small, but 

affluent group (TAC, 2013). At the turn of the 19th century, there was very little concern for 

the safety of motorists, in fact, the main safety concern was that motorists endangered 

other road users (TAC, 2013). Since the street was designed for pedestrian and equestrian 

uses, the introduction of the automobile to the urban street fabric caused many deaths. 

For example, in the 1920s, motor vehicles killed more than 200,000 people in the United 

States (Norton, 2008).  

To assure the safety of pedestrians, legislation was enacted in Canada during the 

early 1900s so that motorists could not travel faster than 16 KM/H, or roughly the same 

speed achievable by horses (Transportation Association of Canada, 2013). At one point, 

Prince Edward Island, in 1908, banned all automobiles from entering the Island 

(Transportation Association of Canada, 2013).  

Beginning in the 1930s, growth in automobile ownership triggered Canadian 

policymakers to reconsider how road space was allocated. Automobile technology and 

roadway design at the time were incongruous and relying on equestrians for logistics and 

transport challenged cities due to a number of issues (TAC, 2013). Furthermore, the urban 

street confounded the modernists like Le Corbusier (Greenberg, 2011) who viewed the 

automobile as a progressive force. As one of humanity’s most remarkable and 

multidimensional inventions, the street did too many things, but none of them perfectly 

(Greenberg, 2011, p.25). Greenberg (2011) writes:  

 
It was exasperating to those analytical thinkers that the street weaved 
together so many roles - a means of access and mobility for pedestrians 
and people using many types of vehicles, a tool for surveying and defining 
the boundaries of individual properties, a way to deliver basic services and 
utilities, a place for commercial activities and the provision of public space 
for social and political life. Why not divide these functions up and 
accommodate each separately? thought the modernists (p.25). 
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By 1930, lines were put in to demarcate the center of the road, serving as the 

precursor to the directional dividing line. In 1955, the first National Conference on Highway 

Safety produced harmonious design guidelines for Canada (TAC, 2013). Canada 

published its first Manual of Uniform Traffic Control Devices for Canada in 1959 (TAC, 

2013) and, in 1964, the CGRA released the Geometric Design Standards for Canadian 

Roads (TAC, 2013). These guidelines and the demarcation of areas created streets where 

people’s behaviours were highly formal and regulated, offering a predictable and 

consistent travel environment. For example, the installation of traffic lights ensured 

motorists that they possessed the right-of-way on a green light and could expect the 

roadway to be clear of encumbrances like pedestrians. This change in street design also 

transformed expectations about how road space should be used, engendering a shift in 

social norms.   

Attempts at streamlining traffic movement pre-date the onset of motorization in 

cities. However, this was not a method to regulate use of street space, but rather an issue 

of practicality (Hamilton-Baillie, 2008). For instance, curbs were used occasionally in pre-

automobile cities in order to escape mud and horse excrement (Hamilton-Baillie, 2008). 

The key differential in the 20th century is that, like separation of land uses, segregation of 

traffic from other aspects of urban life matched the zeitgeist of modernist planning theory 

(Hamilton-Baillie, 2008). These ideas became a powerful shaper of city form and continues 

to dominate decision-making regarding streets today (Francis, 1987) as people’s 

relationship with the street is now highly formalized and wholly regulated (Hamilton-Baillie, 

2008). Norton (2008) describes this process as ‘othering’, whereby blanket categories 

were applied to different road users pending on their method of travel. People walking in 

the street became ‘pedestrians’ (Norton, 2008) and a simple everyday activity like crossing 

the street became value laden (Hamilton-Baillie, 2008). Remarking on the contemporary 

decline in humane road space, Schwartz (2015) writes, “If the only purpose of a road is to 

get from one place to another, the stuff that goes on in and around that road becomes not 

just unnecessary but dangerous: a distraction from safe, high-speed driving” (p.21).  

Viewing the city through this lens undoubtedly impacts its inhabitants. The next 

section highlights the social costs of designing streets exclusively for vehicle right-of-way.  
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2.3. Transportation and Social Impacts 

Transport and the ability to move about one’s city freely and securely is inextricably 

connected with a person’s well-being and independence (Schwanen and Ziegler, 2011, 

p.720). Transport systems have the potential to not only create barriers to social 

interaction but also have the same potential to enhance social cohesion (Geurs et al., 

2009).  Factors like Level of Service, safety and access affect the degree to which one 

can engage in social interaction and a person’s ability to meaningfully participate in their 

community.  

Perhaps the most seminal study of these concepts date back to 1981 with Donald 

Appleyard’s Livable Streets. Appleyard’s research on three San Francisco streets with 

similar urban morphology empirically measured the social effects of automobile traffic on 

the lives of neighbourhood residents. Appleyard (1981) found that those residing on the 

lower traffic volume streets had three times more friends than those living on the street 

with higher car traffic. Heavy-trafficked streets left residents with less space for social 

exchange, eroding social cohesion (Appleyard, 1981). Appleyard’s findings were 

reaffirmed when similar results and trends were produced by Bosselmann et al. (1999). 

The link between high levels of vehicular traffic and its impact on people’s health 

and well-being has been documented and studied heavily: Ohrstrom (1991) determined 

that a higher proportion of people who lived in heavily trafficked areas felt higher levels of 

depression due to excessive vehicular noise; Johnson and Lu (2011) found that as 

neighbourhood walkability decreases the rate of injury potential as a motor vehicle 

occupant increases; Bayer-Oglesby et al. (2006) calculated that in Switzerland, there was 

a strong confirmation that residing near highly trafficked streets produced adverse 

respiratory health outcomes. Thus, it is certainly not surprising that reserving streets for 

vehicle right-of-way generates negative social outcomes, since vehicle-dominated public 

spaces transfer human activities from public to private spaces (Anvari et al., 2015, p.83).  
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In Canada, motor vehicles alone accounted for 2,309 fatalities in 2012 (Stats Can, 

2015). This equates to a death on Canadian streets every four hours and does not even 

account for traffic-related injuries. In Vancouver, between 2005 and 2010, there were 

3,066 reported collisions involving pedestrians, an equivalent of 511 per year, or 

significantly more than one per day (City of Vancouver, 2012). Ironically, the vast majority 

of collisions occur at intersections (City of Vancouver, 2012), the most regulated area of a 

street. From the literature, it is evident that that street design has serious implications for 

human health and well-being. 

2.4. Traffic Calming and the Woonerf invention 

2.4.1. Growing Car Use and Traffic Calming  

The Buchanan Report 

The first significant policy document specifically addressing urban car use and its 

impacts was the seminal Traffic in Towns (MoT, 1963). Also known as the Buchanan 

Report, the solution advocated by MoT (1963) is that cities should develop dedicated 

environmental areas where people can live, work and play, free from the hazards of motor 

vehicle traffic (MoT, 1963). These environmental areas featured two tiers of roads: local 

and distributor, where local roads were for residents of the environmental areas while 

distributor roads connected these environmental areas. Certain scholarship has 

interpreted this as an indication that traffic should be completely separate from urban life, 

lending credence to modern traffic management practices of road user segregation and a 

separation of uses (Hamilton-Baillie, 2004; Moran, 2006; Pharoah, 1993). However, 

Karndacharuk et al. (2014a, 2013b.) argue that Traffic in Towns delivered the philosophic 

underpinnings for a return to road users sharing a common surface. This document had a 

profound impact on transportation engineering worldwide and provided the conceptual 

basis for shared spaces according to Karndacharuk (2014).  

Although the Buchanan report did not prescribe traffic calming solutions, it 

acknowledged that increasing automobile ownership and use was undermining quality of 

life. The queuing and delays that motorists had to deal with were often considered 
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unacceptable, so motorists bypassed roads through shortcuts via residential 

neighbourhoods (Kjemtrup and Herrsted, 1992). In many local areas, traffic became too 

intense for residents to spend time in their neighbourhood streets (Kjemtrup and Herrsted, 

1992). Growing car use also over-whelmed the historic centres and narrow streets of 

Europe. As cities made more space for cars, historical buildings of national interest were 

bulldozed, and whole districts were split up by new traffic arteries, inspiring a protest 

movement (Kjemtrup and Herrsted, 1992, p.57). Echoing the problems identified in the 

Buchanan Report, citizens mounted acts of civil disobedience and guerrilla interventions 

in the late 1960s leading to the first traffic calming efforts in Europe. 

Traffic Calming Practices 

The practice of traffic calming evolved from the idea of and the success of the initial 

application of the Woonerf (Pharaoh and Russel, 1991). Traffic calming is the name for 

road design strategies and interventions that seek to reduce vehicular speeds and 

volumes (Lockwood, 1997). A response to the ubiquity of the automobile in the urban 

fabric, the approach distinguishes itself from more conventional design solutions because 

its concern lies primarily with vehicle speed and driver behaviour rather than traffic flows 

and capacity (Pharoah, 1993, p.21). Through intervention strategies, the design measures 

force drivers to reduce their speeds, thereby reducing the external costs imposed by motor 

vehicles (Litman, 1999). Horizontal equity is increased since pedestrians, cyclists and 

residents are better-insulated from motor vehicle externalities (Litman, 1999). Moreover, 

residential and commercial streets have the opportunity to better balance their multiple 

uses (Litman, 1999, p.1). 

The benefits achieved by traffic calming measures are extremely diverse, 

corroborating the scholarship on traffic-induced social impacts (Chapter 2.3). Potential 

benefits of traffic calming identified in literature include: casualty reduction, accident 

severity reduction, improved road safety, speed reductions, less noise and air pollution, 

higher rental values, reduced crime, increased property tax, increased economic growth, 

increased business for retailers, reductions in fuel use, better local access, more attractive 

and useful public space, more buoyant local economic activity (Pharoah, 1993; Garrod et 

al., 2002; Ewing, 1999; Kjemtrup and Herrstedt, 1992; Hass-Klau, 1993; Riggs and 

Gilderbloom, 2015).  
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There is no uniform approach to traffic calming with each project itself being unique 

(Litman, 1999). Litman (1999) provides a ‘menu of traffic calming strategies’ featuring 25 

options, illustrating the breadth of approaches. Shared spaces and the Woonerf are one 

traffic calming application, yet the concept differs significantly from other approaches since 

it encourages pedestrians and vehicles to coexist in the roadway. Some traffic calming 

measures do not feature a Place function, focusing almost exclusively on altering vehicular 

behaviour through the addition of speed bumps or median islands.  

2.4.2. The Woonerf Invention and Shared Streets 

The mixing of road users and informal protocols for negotiating road space is not 

anything new. Hamilton-Baillie (2008) writes: 

Visit any Mediterranean hill town or market square, and one can observe 
the informal sharing of street space by vehicles and other users, and such 
arrangements remain commonplace throughout the world. In the UK, there 
are numerous village squares, mews courts, car parks, camp sites, rural 
lanes and other spaces where shared space conditions prevail. But until 
recently, we have had no terminology or analytical categories to describe 
such arrangements, and little research data to understand how the 
necessary informal protocols develop and operate (p.166).  

The first conscious implementation of a street that functions like Hamilton-Baillie 

(2008) describes can be traced back to the Dutch city of Delft in 1967. As a grassroots 

movement, and with the support of innovative Transportation Engineer Hans Monderman, 

residents of Delft battled rising car traffic by turning their streets into a Woonerf (Kraay, 

1986). Residents of Delft encumbered vehicle movement by adding tables, benches, sand 

boxes and parking bays, extending the living room into the street (Ewing, 1999). In 

principle, the concept was that the speed of wheeled traffic would be dictated by the design 

of the residential area and street (Kraay, 1986), changing expectations about what the 

street was for and how it should be used. Thereafter, the shared space concept was 

spearheaded by Dutch traffic engineer Hans Monderman and the Keuning Institute 

(Gerlach et al., 2008a). In 1976, Woonerf became official Dutch policy (Ewing, 1999) and 

subsequently, the mixed-mode surface grew throughout the whole of Europe (Kjemtrup 

and Herrstedt, 1992).  



 

30 

Today, Woonerf and shared street applications span the globe, employing mixed 

designs and locally-focused outcomes. Reflecting the hyper-local focus, shared spaces 

are colloquially referred to as Home Zones in the United Kingdom, Rest and Play Areas 

in Denmark, Play Areas in Germany and Encounter Zones in Switzerland. In particular, 

the British Government has been a huge supporter of the concept, committing £30 million 

in funding, enabling 61 Home Zone projects as part of the 2001 Home Zones Challenge 

(Clayden et al., 2006).  

Both shared spaces and traffic calming measures evolved from the original 

Woonerf concept (Karndacharuk et al., 2014a), changing expectations about appropriate 

street behaviour, activities and uses. As a traffic calming tool, the typology is distinct since 

it “embraces the design and management of vehicular activities (with relatively low 

operating speeds), and socially integrates various aspects of space users within the road 

transport system” (Karndacharuk et al., 2014a, p.191). Therefore, shared spaces exist on 

a continuum with traffic-calmed streets, “based not only on the segregation between 

vehicles and pedestrians, but also the surrounding land-use criteria, ranging from 

residential neighbourhoods to commercial city centres” (Karndacharuk, 2014, p. 35).  

2.5. Assessing Shared Space Performance 

Performance indicators and metrics evaluate the extent to which something 

achieves its objectives. Scholarship has noted that cities overwhelmingly evaluate 

roadway and street performance through auto-focused metrics like LOS, neglecting 

holistic and multimodal metrics (Litman, 2013; Litman, 2014; Dowling et al., 2008; LaPlant, 

2010; Karndacharuk, 2013b). This myopic approach resembles Maslow’s Hammer where 

the Psychologist remarked, “I suppose it is tempting, if the only tool you have is a hammer, 

to treat everything as if it were a nail” (McRaney, 2012).  

For shared surface roads, LOS is an incongruous performance metric due to its 

focus on vehicular flow. Shared spaces introduce a greater degree of interaction between 

pedestrians and automobiles, creating significant potential for conflict and vehicle delay. 

Ancillary functions like socializing and community activities are also supported by shared 

space design, which are not captured by LOS. The success of the shared street is largely 
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predicated upon the degree to which the common surface incites behavioural changes 

(Hamilton-Baillie, 2008). Quantifying the success of these behavioural changes has 

necessitated the development of novel appraisal methods.  

2.5.1. Studies of Shared Space Performance 

In general, there is limited scholarship and no readily available body of evidence 

corroborating the benefits accrued from the application of shared space schemes (Moody 

and Meila, 2014; Musselwhite and Hammond, 2013; Quimby and Castle, 2006; MVA 

Consultancy, 2010a; 2010b). Rather, shared space practitioners appeal to consultants’ 

reports, conference papers, student dissertations or reports for organisations that support 

or oppose aspects of shared space (Moody and Melia, 2014, p. 2). Nevertheless, recent 

trends indicate that shared space is becoming the object of more serious academic 

investigation. This literature review observed that in the last two years, rigorous 

frameworks and analysis methods are entering the peer-reviewed transportation research 

landscape (e.g. Kaparias et al., 2015; Karndacharuk et al., 2013; Anvari, 2015). 

Despite having a long history of application, the bespoke nature of shared space 

schemes makes it difficult to establish grand narratives or general laws about shared 

space design (Musselwhite and Hammond, 2013). Capturing the range of functions and 

benefits proves to be challenging since purported and cited benefits are not limited to: 

improving the urban environment, spatial quality and public amenity (Moody and Meila, 

2014; Quimby and Castle, 2006; Karndacharuk et al., 2011; Hamilton-Baillie, 2008; Anvari, 

2015); giving people freedom of movement and access rather than instruction and control 

(Moody and Meila, 2014; Quimby and Castle, 2006; Hamilton-Baillie, 2008); stimulating 

walking by providing a higher quality walking environment (Anvari, 2015); improving the 

ambience of places (Moody and Meila, 2014); enhancing social capital, civility and 

community involvement (Moody and Meila, 2014; Karndacharuk et al, 2011); enhancing 

the economic vitality of places and prosperity (Moody and Meila, 2014; Karndacharuk et 

al., 2013b ); and improving safety for all road users (Anvari, 2015; Quimby and Castle, 

2006). Such an enormous breadth of cited benefits requires an equally broad performance 

metric framework. Shared space designs reflect hyperlocal needs, with designs tailored 

specifically to their local context posing significant challenges for rigorous evaluation, 
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comparable analyses and methods (Quimby and Castle, 2006; Luca et al., 2012; 

Musselwhite and Hammond, 2013). For example, Woonerven and Home Zones have 

been monitored extensively, yet are implemented primarily in residential areas with the 

rationale for their application often being unique, yielding very little opportunity to evaluate 

or classify their effectiveness (Quimby and Castle, 2006). There is also the issue of driving 

cultures, which varies across cities and countries (Quimby and Castle, 2006). For these 

reasons, shared space evaluations tend to lack a cohesive assessment framework. 

Qualitative studies of shared space favour surveys due to the effectiveness of self-

reporting as a way to gauge users’ perceptions and whether applications have achieved 

their desired outcomes (MVA Consultancy, 2010b; Coulson et al., 2011; Kaparias et al., 

2012; Clayden et al., 2006; Biddulph, 2010; Curl et al., 2015; Musselwhite and Hammond, 

2013; Moody and Meila, 2014). In the United Kingdom, qualitative surveys have confirmed 

that residential shared spaces have had a positive effect on the public realm, 

neighbourhood aesthetics, liveability and attractiveness (Biddulph, 2010; Musselwhite and 

Hammond, 2013; Coulson et al. 2011; Clayden et al., 2006). Parents also reported that 

they felt increased feelings of security for their children and there were greater 

opportunities for their children to play (Biddulph, 2010; Clayden et al., 2006).  

In terms of sociability, Biddulph (2010) and Curl et al. (2015) found that there was 

little convincing evidence of increased sociability on Home Zone streets, contradicting the 

Clayden et al. (2006) findings. The self-reported effect of shared space on physical activity 

and walkability is equally contradicting. Curl et al. (2015) determined that participants over 

the age of sixty-five reported an increase in physical activity and improved walking 

conditions, while Coulson et al. (2011) found that the influence on physical activity was 

minimal as car-focused behaviour and ownership remained dominant. 

Increased road safety is a purported benefit of shared space and this literature 

review revealed that this notion is contested, since there are two aspects of safety: 

perceptions of safety and collision reductions. Theoretically, collision potential is reduced 

due to the fewer vehicular movements and traffic volumes that shared spaces generate 

(South-worth and Ben-Joseph, 2003). Swineburne (2006), Quimby and Castle (2006), 

Hamilton-Baillie (2008), Kent County Council (2010), Biddulph (2010) and NHL (2007) 
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observed reductions in collisions when comparing before-and-after implementation data 

of shared spaces in the United Kingdom and The Netherlands. Regarding user perception, 

Clayden et al. (2006) observed that road users reported increased perceptions of road 

safety, while Musselwhite and Hammond (2013) reported that survey respondents felt 

vehicles still dominated the street. Most contentious, in terms of safety, is the issue of 

vulnerable road users like the elderly or disabled. Vulnerable road users have self-reported 

and expressed concerns about lacking priority (Musselwhite and Hammond, 2013; Curl et 

al., 2015; Guide Dogs for the Blind, 2011; Thomas, 2008). Guide Dogs for the Blind (2011) 

expressed opposition to shared street schemes in the United Kingdom, arguing that the 

visually challenged cannot successfully negotiate the space due to the lack of curbs. As 

Parkin and Smithies (2012) noted, “not all users are able to detect and recognise danger, 

and not all users may respond appropriately” (p.1). Adding further to the incertitude, 

Kaparias et al. (2012) testified that there are a multitude of factors that affect the 

perception of safety. Their survey calculated that pedestrians felt more comfortable when 

vehicle volumes were low, pedestrian volumes were high and safe zones were provided 

(Karparias et al., 2012). Drivers expressed less confidence with many pedestrians, 

particularly with children and the elderly (Kaparias et al., 2012). Good lighting was also a 

positive factor for both subsets of road users (Kaparias et al., 2012). 

Other studies employ a mixed-methods approach and a more comprehensive 

framework (MVA Consultancy, 2010a, 2010b; Karndacharuk, 2014; Moody and Melia, 

2014). MVA Consultancy (2010a, 2010b) examined the qualitative and quantitative 

aspects of shared space in the United Kingdom. Interviewing 104 participants across 11 

schemes, MVA Consultancy (2010b, p.xi) reported: body language is most frequently used 

for communicating intent; pedestrians prefer no interaction with drivers; drivers are more 

aware of pedestrians than pedestrians are of drivers; all road users value predictability 

and the importance of boundaries; pedestrians prefer low traffic flows and speeds; high 

pedestrian flows induce driver caution; and design for legibility at night. Operationally, the 

researchers discovered that pedestrians were more likely to utilize the entire roadway at 

sites with higher shared space ratings (i.e. absence of curbs, road markings, crossing 

points, etc.) (MVA Consultancy, 2010a). High traffic flow was a deterrent to pedestrians 

using the roadway, and reductions in demarcations between the foot path and carriageway 
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encouraged the propensity of pedestrians to readily occupy the roadway (MVA 

Consultancy, 2010b).  

Challenging the findings of MVA Consultancy (2010a, 2010b), Moody and Melia 

(2014) analyzed one of the high-performing sites, Elwick Square in Ashford, Kent, from 

the MVA Consultancy (2010a, 2010b). Video observation and surveys ascertained that 

“most pedestrians diverted away from their desire lines, gave way to vehicles in most 

cases and felt safer under the original road layout” (Moody and Melia, 2014, p.1). These 

pedestrian desire line results contrast with other shared space scholarship, where 

pedestrians held the trajectory of their paths (Kaparias et al., 2015; Karndacharuk et al., 

2013a; Bliek, 2010; NHL, 2007; Schönauer et al., 2012).  Although only one of ten sites 

were analyzed from the MVA Consultancy (2010a) study, the Moody and Melia (2014) 

analysis casts doubt on some of the aspects of MVA Consultancy (2010a, 2010b) 

indicating that the purported benefits attributed to shared space might be overstated. 

Other studies employing a mixed-methods approach include NHL (2007) and 

Auckland Council (2012). Exploring Monderman’s leading example of shared space (the 

Laweiplein in Drachten, The Netherlands), NHL (2007) concluded that the conversion to 

a shared space scheme proved to be successful, with less delay for both pedestrians and 

vehicles, an increase in hand signals, fewer collisions, and pedestrian and cyclists 

receiving top priority at the junction (NHL, 2007). Drivers, cyclists and elderly people 

reported that they did experience a heightened sense of danger (NHL, 2007, p.31). In 

Auckland, New Zealand, a before-and-after evaluation of six shared space applications 

determined that vehicle volumes were reduced, pedestrians reported a greater sense of 

priority than cars, and the vast majority of users supported the transformation (Auckland 

Council, 2012).  

The most comprehensive and scholarly-rigorous assessment framework identified 

in this literature review was the Karndacharuk (2014) Analytical Hierarchy Process (AHP) 

index. Developed as a Ph.D. thesis (Karndacharuk, 2014) and a series of scholarly articles 

(Karndacharuk et al., 2013a, 2013b, 2014a, 2014b), the index prescribes a conceptual 

framework of Place, Mobility and Access, capturing the multifarious functions shared 

spaces facilitate. To evaluate shared space performance, Karndachaurk (2014) identifies 
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five key objectives of shared space environments: Place, Pedestrian, Vehicle, Economic 

and Safety. Within each objective there are corresponding KPI metrics like traffic volumes 

and vehicular speeds, which measure the overall success of the objective. After 

calculating the KPI data for each objective, the data is implemented into a decision matrix 

referred to as an “Analytical Hierarchy Process”. The AHP index generates a composite 

score of shared space performance. Most appropriate for the purposes of this research, 

the index was developed as a universally applicable tool for evaluating the effectiveness 

of shared space schemes (Karndacharuk, 2014).  

Similar to Karndacharuk (2014), other researchers have endeavoured to devise 

universally applicable models. Anvari et al. (2015) present a model that explores optimal 

shared space design options prior to real implementation and is capable of “representing 

the behaviour of pedestrians and vehicles in shared space layouts” (Anvari et al., 2015, 

p.83). Ruldoff et al. (2013) developed a game-theory simulation model to determine how 

road users negotiate shared space and Kaparias et al. (2015) developed a methodology 

for systematically grading the interactions of pedestrians and drivers.  

The most recent, published study of shared space (at the time of writing) is Wargo 

and Garrick (2016). Akin to Schönauer et al. (2012), Wargo and Garrick (2016) reported 

that shared space design engenders more efficient intersections for both vehicles and 

pedestrians under specific conditions. 

Literature addressing shared space in Canada is scarce, reflecting the limited 

number of applications. In Montreal, Bliek (2010) established that motorists were more 

likely to brake completely when using shared street spaces and pedestrians were equally 

likely to enter the intersection on either street. 

That there is a lack of consensus in the literature regarding the effectiveness of the 

shared space design implies the need for further study. Peer reviewed methods and 

performance metrics are changing shared space discourse, offering the ability to 

quantitatively evaluate the success of the schemes in terms of road safety, pedestrian 

performance and economic objectives (Kaparias et al., 2015; Anvari, 2015; Karndacharuk 

et al., 2013b). One area of study that has yet to be completely addressed are the needs 

of vulnerable road users, particularly those who are visually challenged.  
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Granville Island, as one of Canada’s most-lauded public spaces and one of 

Canada’s only roads where road users share a common surface, presents a unique 

opportunity to evaluate shared space behaviour in the Canadian context. As noted by 

Musselwhite and Hammond (2013): 

People have preconceived ideas as to how a street space should operate. 
In a shared space street design, cues that signify social norms about how 
street space should operate have been deliberately altered. How people 
adapt to this is not solely a function of the environment itself but a two-way 
process which also involves human expectations, social norms, values, 
attitudes and beliefs (p.81).  

Accordingly, how shared space performs in the Canadian and Vancouver context 

may differ from the scholarship cited in this literature review. This is explored in the 

chapters ahead. 
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Chapter 3. Site Selection and Data Collection  

Road user behaviour is fluid, with numerous conditions like weather, traffic 

volumes, lighting and other factors influencing a person’s sense of risk and comfort. Since 

it is not possible to observe and record every possible condition, the data collection 

methodology draws upon the video survey sampling methods highlighted in the review of 

shared space scholarship (Kaparias et al., 2015; Karndacharuk et al. 2014b; Moody and 

Meila, 2014; MVA Consultancy, 2010a; NHL, 2007). The following section outlines the 

data collection methodology and basis for sample site choice.  

3.1. Site Selection 

Approximately 275 businesses, employing more than 2,500 people generate an 

excess of $215 million in economic activity on Granville Island annually (Stueck, 2014). 

As a site of multifarious uses, the island encompasses a range of industrial, educational, 

cultural and commercial activities. Spatially, uses are distributed unevenly and subsets of 

the island feature clusters of commercial while other areas have no retail presence. Figure 

12 categorizes the land uses of Granville Island, visualizing the multiplicity and spatial 

allocation of activities on the island. 
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Figure 12 Categories and distribution of land use on Granville Island, (© S Baron, 
2016) 

The dissemination of land uses creates a diverse environment, featuring multiple 

layers, dynamics and sub-ecosystems on the island. The eastern area is home to the 

neighbourhood’s community and educational facilities and the western segment clusters 

retail shops and galleries. Recognizing how facilities are spatially distributed is paramount, 

since adjacent land uses induce behavioural changes in both cars and pedestrians 

(Karndacharuk et al., 2013b; Karndacharuk, 2014; MVA Consultancy, 2010a). Contiguous 

land uses have the potential to enliven or degrade a site’s sense of place and the type of 

activities that occur within the road.  

With these factors in mind, sample site potential was systematically evaluated in 

November 2015 based on the following four criteria:  

#1. Mix of Uses: Appealing to the literature review, the western segment of the island was 

identified as the ideal subarea to examine pedestrian and driver behaviours. The western 
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portion of the island is where retail uses are clustered, displaying qualities similar to the 

mixed-use spaces pioneered in Auckland (Karndacharuk et al., 2013a; Karndacharuk, 

2014) and London (MVA Consultancy, 2010a, 2010b). The three sample sites were 

selected from this area of the island. 

#2: Absence of Traffic Management Measures: The four areas featuring crosswalks 

were specifically avoided (Figure 9), as well as the sign-controlled intersection near the 

concrete plant. Behaviour should not be regulated through formal traffic management 

measures like crosswalks or stop signs at the sample sites. 

#3: Abutting Land Uses: Site diversity was deemed important since the island itself is 

diverse and capable of a wide spectrum of driver and pedestrian behaviours. Intensity of 

adjacent land use mixes, public space provision, streetscaping and active frontage were 

deemed key attributes, informed directly by Karndacharuk et al. (2013b), Karndacharuk 

(2014) and MVA Consultancy’s (2010a) research on the road space’s connection to 

proximate land uses.  

#4: Legibility from the Granville Bridge: Video survey conducted at the street level 

would not permit a robust analysis of pedestrian trajectory movements or vehicular speed 

calculations. Ensuring that legible video footage could be captured from the Granville 

Bridge was fundamental as this permits a ‘Birdseye view’ of road user behaviour. Kaparias 

et al. (2015), Karndacharuk (2014), MVA Consultancy (2010a) and Moody and Meila 

(2014) employed this technique, substantiating the robustness of this data acquisition 

approach. Site locations were limited to areas that were within appropriate viewing 

distance from the Granville Bridge. 

Three sample sites were selected based on the four criteria. Figure 13 provides a 

schematic of each sample site’s attributes and the approximate locations of the three 

sample sites are represented by the blue areas in Figure 14.  
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Figure 13 Sample Site attributes for Site 1, 2 and 3 (© S Baron, 2016) 

 

Figure 14 The approximate locations of Site 1, 2 and 3 (© S Baron, 2016) 

Within each sample site, rigid parameters were established to assure that an 

equitable length of road space was captured at each sample site. Differing quantities of 

road space were captured within the video frame, due to the inability to apply consistent 
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camera angles from the Granville bridge. As a solution, a measuring tape was used to 

identify a 20 metre study area inside of each sample site1, ensuring that the identical 

segment was captured on each survey date. The study areas within each site were 

carefully selected in order to ensure that the desired abutting land uses were adjacent to 

the defined boundaries of the study area.  

Lastly, it is important to note that the urban design context and corresponding 

land uses of each sample site were considered to be static. The only fluid factors were 

the presence of a parked car in the roadway or a busker. The following section details 

the attributes and land uses of each sample site.  

3.1.1. Sample Site 1 Detail 

Located on Johnston Street and east of the Granville Bridge, Sample Site 1 was 

selected due to its lack of commercial uses, poor provision of public space and inactive 

building facades. The potential to induce edge effects and spur stationary activities was 

hypothesized to be small due to these dormant attributes, thus representing the inactive 

and less stimulating land uses on the island. With no active frontage, retail or galleries, 

Site 1 typifies the subareas of the island where abutting land uses are simplest and non-

engaging.  

Of the three sites, Site 1 features the least active land uses. Juxtaposing it with the 

active uses of SS2 and SS3 permits an examination of the literature’s claims that adjacent 

land uses spur different behaviours in the shared space environment. Figure 15 visualizes 

the parameters of the study area (in blue) and the sample site’s attributes.  

 
1 20 metres in length, plus the width of the roadway which fluctuates on Granville Island. 
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Figure 15 Urban design inventory, abutting land uses and location of study area  at 
Sample Site 1   (© S Baron, 2016) 

Site Inventory  

At Site 1 the allowable vehicle lane width is 9.1 meters and the overall sample site 

width extends to 13.3 metres when including the foot path (Figure 15). A site inventory 

recorded a total of two benches on the north side of the roadway, located between sections 

E and D. The benches created a buffer between the loading zone for parked taxis (Section 

D and Section E), which is an at-grade foot path. If a pedestrian opts to sit on the benches, 

it is possible that they will be sitting adjacent to a parked taxi or bus (Figure 16). Section 

F is an at-grade, diagonal parking zone that obliterates the facades of the adjacent 

building, thereby disconnecting people from Building B and C.  
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Figure 16 Parked taxis at Site 1 (© S Baron, 2016) 

Abutting Land Uses  

Sample site 1 features no commercial uses and there are a total of three buildings 

adjacent to the study area (Building A, B and C). Building A is a workshop, that is setback 

roughly 3.6 meters from the edge of the cobblestone foot path (Section E, Figure 15). It 

was hypothesized that Building A, with its unique First Nation’s architecture, could function 

as the site’s only attraction (Figure 17). The space is occasionally used for wood 

fabrication or bicycle parking, however, more often than not, the workshop is in disuse, so 

whether it activates the space in a meaningful way was unknown during the preliminary 

evaluation. Occasionally, a busker will perform in front of Building A, but for the duration 

of the video surveys there were no buskers at SS1. For these reasons, Building A’s 

frontage was deemed to be inactive when conducing the KPI metric analysis (see Chapter 

5.4). Lastly, on the north side, the study area is framed by large and ample tree foliage 
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covering the foot path (Section E).  This provides shade and protection from the weather 

elements.  

 

Figure 17 Building A, the Aboriginal workshop (© S Baron, 2016) 

On the south side of SS1 are Building B and C (Figure 18). The frontages of 

Building B and Building C were both deemed 100% inactive. Building B features a singular 

doorway and windows that are obscured by curtains and Building C is a completely blank 

wall, housing a parking garage. When conducting the site analysis and video surveys, 

there was no discernible way to determine what the internal uses of Building B and C 
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offered. Six diagonal parking spaces obstruct the façade and doorway of both Building B 

and C when utilized. This has the effect of narrowing the roadway when in use.  

 

Figure 18 Building B & C with diagonal parked cars and inactive facades (© S 
Baron, 2016) 

3.1.2. Sample Site 2 Detail 

Located on Johnston Street, and west of the Granville Bridge, Sample Site 2 is the 

most animated and vibrant subarea of Granville Island. Of the three sites, SS2 features 

the greatest diversity of land uses, substantial retail provisions, a high active frontage ratio 

and ample public space facilities. Site 2 permits an exploration of the literature’s contention 

that abutting retail uses and attractions enhance pedestrian confidence and overall shared 

space performance. Figure 19 visualizes the study area and attributes. 

 Delineated by the blue polygon in Figure 19, the study area is 20 metres in length 

and 8.9 metres in width, extending to 12.2 metres when including Section E’s foot path. 

The study area is abutted by the Granville Island Public Market (GIPM), the Net Loft 

Building (NLB) and the Net Loft Public Space (NLPS). Rich in sensory experience, these 

attractions and amenities were hypothesized to be engaging for the pedestrian, creating 

the potential to spur edge effects and activity.  
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Figure 19 Urban design inventory, abutting land uses and location of study area at 
Sample Site 2 (© S Baron, 2016) 

Site Inventory 

An inventory of Site 2 recorded the largest number of pedestrian-oriented 

streetscaping and amenities of all three sample sites. Framing the NLPS are six wooden 

traffic bollards, softly delineating the NLPS from the road space while simultaneously 

preventing cars from entering the area. Framing the space are five wooden benches for 

pedestrian seating. The interior of the public square features two bicycle racks, four flower 

planters and four additional benches that are oriented towards the center (where buskers 

typically perform). There are also four large trees that frame the square.  
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Abutting Land Uses  

Granville Island Public Market (Section A) 

 

Figure 20 The Granville Island Public Market (© S Baron, 2016) 

Building A, the GIPM, is a significant generator of activity and was hypothesized to 

be the most popular destination within all three sample sites (Figure 20). The 52 services 

and businesses of the GIPM undoubtedly attract people, contributing to ‘edge activities’, 

since people were observed during the preliminary site inventory to cluster alongside the 

market while waiting to enter, or window shopping. A local flower company utilizes the 

area in front of the market for their product, contributing a significant edge effect, since the 

flower products punctuate the exterior of the building and sidewalk. The main entry point 

to the market is depicted by Section E in Figure 19. 

 Adjacent to Section E (to the west), is an awning protected, at-grade foot path that 

also acts as a loading zone for market products (Figure 19, Figure 20). During the 

preliminary site analysis, employees were observed loading and unloading freight onto the 

foot path. When a vehicle is parked and unloading market product, the width of the 

roadway is reduced by the width of a full vehicle.   
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Section F is an area for both vehicular and pedestrian travel (Figure 19). Vehicles 

use Section F as an access point for parking, while pedestrians use Section F as an 

access point to Granville Island’s waterfront area. There is also parking offered in Section 

D (Figure 19). At the onset of the project, it was hypothesized that these areas did not 

attract people in any significant way. Figure 21 offers a perspective of Site 2 from the 

roadway. 

 

Figure 21 Perspective from the roadway at Sample Site 2 in November (© S Baron, 
2016) 
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Net Loft Building and Public Square (Section B and C) 

 

Figure 22 The Net Loft building and public space (Section B and C) (© S Baron, 
2016) 

The Net Loft building (Section C in Figure 19, depicted in Figure 22) is a retail 

building adjacent to Johnston Street and Anderson Street, south of the Granville Island 

Public Market. As of February 2016, there were 26 businesses and services in the building, 

qualifying it as a generator of activity and contributing significantly to the mixed-use 

urbanism at SS2. The building is set back from Anderson street by the NLPS, which 

pedestrians must pass through to gain access to the building (Section B, Figure 19).  

The square abutting the building, the NLPS, is a major attraction on Granville 

Island featuring buskers and other sorts of activity. This stimulates stationary pedestrian 

activities and animates the streetscape.  

Figure 23 depicts a perspective from the roadway and a vehicle unloading market 

product.  
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Figure 23 A vehicle unloading product into the Public Market narrows the width of 
the roadway (© S Baron, 2016) 

3.1.3. Sample Site 3 Detail 

Located on Duranleau Street, Sample Site 3 concurrently represents the mixed-

use, urbane and dormant subareas of Granville Island. The site features a mix of both 

active and passive land uses, retail and parking, offering an opportunity to explore how 

the contrasting uses shape behaviour.  

   The official bounds of the study area and land use attributes are depicted in 

Figure 24. Like SS1 and SS2, the official study area is 20 metres in length, but the width 

of the roadway is much more variable than the others. Site 3 is only 7.1 metres in width 

when a parked car is present in the study area. This reduces the width of the roadway 

substantially as there are five diagonal parking stalls within the study area. When parked 

cars are not present, the width of the roadway extends all the way to 11.6 metres. When 

including Section E’s walkway, the study area parameters extend to 10.6 metres (when 

parked cars are present) and 15.1 metres (when no cars are parked).  
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Figure 24 Urban design inventory, abutting land uses and location of study area at 
Sample Site 3 (© S Baron, 2016) 

Site Inventory  

On the south side of Sample Site 3 there is a curbless, at-grade pedestrian foot 

path marked as Section E in Figure 24. The foot path is subtly delineated from the roadway 

by five wooden posts, an homage to the maritime heritage of the neighbourhood. The 

wooden posts do not infringe on the movement of pedestrians, yet their presence prevents 

vehicles from entering the foot path. On the north side of the sample site, in front of 

Building B and C (Figure 24), there is no demarcation suggesting the presence of a foot 

path. Vehicles are encouraged to park in front of Buildings B and C at eight diagonal 

parking spaces and two diagonal parking spaces respectively. There is no parking in the 

road reserve offered on the south side of the study area and only four of the parking spaces 

in front of Building B touched the official bounds of the study area. 
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Abutting Land Uses  

 

Figure 25 Building A and its retail uses (© S Baron, 2016) 

Directly adjacent to the south side of the study area is Building A, a small building 

with well-defined pedestrian access points and nearly 100% active frontage (Figure 24, 

Figure 25). Pedestrian access to Building A is via the foot path on Section E, however, 

users can access it directly from the roadway if desired. Building A hosts an animation 

school and a retail store selling locally-made Pacific Northwest products.  

Directly next to Building A is Building D, a mixed-use building featuring retail and 

food services (Figure 26). Although not directly adjacent to the defined study area, 

pedestrians certainly interact with the study area as they pass through the site to access 

Building D’s services.   
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Figure 26 Building A, Building D and the footpath (Section E) (© S Baron, 2016) 

On the north side and directly adjacent to the study area, are Building B and C 

(Figure 27, Figure 28 respectively). Building B features inactive frontage, no entry points 

and completely blank walls (Figure 27). It is not possible to discern from the roadway what 

services exist within Building B, but it is the backside of a restaurant. Building C, by 

contrast, is home to a printmaker’s gallery, with a clearly defined entry point and large 

windows that allow for easy viewing of the building’s activities (Figure 28).  
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Figure 27 Building B and diagonal parked cars (© S Baron, 2016) 

There are two diagonal parking spaces abutting the frontage of Building C (Figure 

28). The parking stalls obstruct the building’s main entry point while preventing pedestrians 

from viewing activities through the building’s windows (when a car is present). The 

presence of parked vehicles also narrows the width of the roadway and consequently the 

study area.   

Building H, while not directly adjacent to the study area, is considered to be an 

attraction as it features retail services. To the east of Building H is a parking lot (depicted 

as Section G in Figure 24). At the fringes of the parking lot, there are a number of retail 

uses that were identified as potential magnets for people during the initial site inventory. 

While these attractions are not directly adjacent to the study area, it is likely that 

pedestrians may pass through the study area to access the retail services. 
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Figure 28 Building C (© S Baron, 2016) 

Lastly, Section F and Building I are a parking lot and the backside of the Net Loft 

Building respectively. While not directly part of the study area, pedestrians travel through 

the study area to access Building I and its many services.   

3.2. Data Collection 

Video survey was identified as the optimal tool for data collection, permitting 

continuous playback and a microlevel assessment of road user behaviour. While a great 

deal can be learned by observing people’s behaviours with the naked eye, video survey 

was crucial in order to calculate vehicle speeds and explore the full breadth and 

trajectory of pedestrian movements. Moreover, it is the modus operandi for the majority 

of shared space studies discussed in Chapter 2 of the literature review. 

Data was collected using video survey during the months of December 2015, 

January 2016 and February 2016. Figure 29 provides a visual of the sample period 

timeline and the days when video survey data was collected.  
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Figure 29 Timeline of data acquisition (© S Baron, 2016) 

To limit the scope of the research project to a manageable scale, the data 

acquisition period was limited strictly to the months of December, January and February. 

This time period is considerably longer than, or equal to, the acquisition periods of other 

shared space studies (Karndacharuk et al., 2011; Kaparias et. Al, 2015; NHL, 2007; 

Karndacharuk, 2014). Most importantly, a statistically significant sample size of 

pedestrian and vehicular movements was achieved. Lastly, it must be acknowledged 

that there is potential for variation under different seasons, however, as discussed in the 

Chapter 1, shared spaces must succeed under all seasons and conditions. 

For the video surveys, data was collected between the hours of 12:00 and 15:00. 

Hourly segments within the afternoon were selected since the afternoon resides between 

the morning (few people) and evening (potentially high numbers of people, but no 

daylight for video survey).  

Video surveys consisted of 15 minute samples spread across the four video 

survey dates listed in Figure 29. 15 minute samples were deemed as a reasonable 

length of time based on existing literature (MVA Consultancy, 2010a; Karndacharuk et 

al., 2011; Gehl and Svarre, 2013) and with five minute breaks between each sample site 



 

57 

for video survey preparation (camera setup, positioning, etc.), the data acquisition stays 

within a window of approximately 60 minutes. The details of the video survey, the dates, 

weather and temperature are listed below in Table 1. 

Table 1 Summary of video survey acquisition (© S Baron, 2016) 

DATE HOURLY SEGMENT WEATHER TEMPERATURE 
FRIDAY, DEC. 18, 2015 14:00 – 15:00 Sunny 5.3C 
FRIDAY, JAN. 16, 2016 12:00 – 13:00 Cloudy 3.0C 
MONDAY, FEB. 1, 2016 13:00 – 14:00 Mixed 6.0c 
MONDAY, FEB 22, 2016 13:00 – 14:00 Sunny 9.0C 

The video survey data is representative of a typical afternoon on Granville Island 

during the winter season. As a snapshot of road user activity at a moment in time, the 

data is not meant to be representative of all possible days, times or conditions, since that 

exceeds the scope of the project.  

The following Chapter explains how the data was analyzed and how sample site 

performance was evaluated. 
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Chapter 4. Analysis Methodology 

Appropriately recognising and analysing the street as a place is not a 

straightforward process (Karndacharuk et al., 2014a). The success of the street as a place 

is largely predicated upon the degree to which the road space incites behavioural changes 

(Hamilton-Baillie, 2008). The literature review highlighted the challenges of capturing, 

evaluating and interpreting the data in a manner that aligns with the shared space goal of 

inciting behavioural change.  

The Karndacharuk (2014) model categorizes the ranges of benefits shared spaces 

induce by identifying five objectives: Place, Pedestrian, Vehicle, Economic and Safety. 

Corresponding to each objective are a range of shared space behaviours which are 

captured by Key Performance Indicators (KPI) metrics. The KPI metrics are used to 

appraise the performance of their corresponding objective, ascertaining how the overall 

space is performing. The methods, data sources and KPI metrics utilized by Karndacharuk 

(2014) are reproduced in Table 2, as well as an elaboration of each quantitative indicator. 

Table 2 Quantitative key performance indicators and data sources  
(© Karndacharuk, 2014) 

Objective Quantitative Key Performance 
Indicator 

Unit Data Source 

Place User Dwell Time Min Video Survey 
Pedestrian Occupancy Ratio % Video Survey 

Pedestrian  Pedestrian Density p/m² Video Survey 
Ratio of Peds in Veh Path p/m Video Survey 

Vehicle  Motor Vehicle Speed Km/h Video Survey 
Motor Vehicle Volumes Veh/15 Video Survey 

Economic  Active Frontage m Measurement 
User Accessing Adjacent Land Use Ped/h/m Video Survey 

Safety User Conflict # of conflicts Video Survey 
Reported Crash History # of crashes ICBC Database 

Where the methods of this research digress from Karndacharuk (2014) were the 

crash data (using a different crash database) and the expression of units, since the length 

of video survey time differed. After extracting and analyzing the relevant KPI data, the 

Karndacharuk (2014) AHP framework is implemented, in order to appraise the 

performance of each sample site. The remainder of this section discusses the application 
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of the KPI metrics to the 15-minute video surveys in detail and concludes with a discussion 

of the AHP index. 

4.1. Place Objective  

The Place objective draws out the extent to which the road space operates as a 

place. The street should provide a better use of public space, attracting users to occupy 

the road, facilitating a wider range of street activities (Karndacharuk et al., 2013a; 2013b).  

The Place objective is expressed in User Dwell Time and Pedestrian Occupancy Ratios 

(POR). 

User Dwell Time 

User dwell time was measured by recording the number of seconds a pedestrian 

spends in the roadway. If a pedestrian dwelled longer than ten seconds in the vehicle path2 

they were identified as ‘dwelling’. User dwell times illuminate whether the road space 

supports the Place function in any meaningful capacity (Department for Transport, 2011; 

Karndacharuk, 2014; Gehl and Svarre, 2013).  

 
Pedestrian Occupancy Ratio (POR) 

POR measures the ratio of pedestrians who choose to spend time in the road 

space relative to the total number of pedestrians during the 15-minute survey period. A 

low POR is indicative of poor place performance and low dwell times. The POR was 

calculated by classifying the pedestrian data into two groups: Pedestrian Movement (PM) 

and Pedestrian Occupancy (PO). PM classifies those who utilize the shared space for 

movement purposes, while PO refers to those who spend time in the shared space, 

generally for its place function (Karndacharuk et al., 2013a).  

 
2 Vehicle path, road space and roadway are interchangeably.  
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4.2. Pedestrian Objective  

Shared space schemes should involve improved pedestrian priority and must 

afford pedestrians the opportunity to safely and securely roam the entire street 

(Karndacharuk et al., 2013a; Kaparias et al., 2012). This is appraised through Pedestrian 

Density Profiles and Pedestrian Trajectory Movements. 

Pedestrian Density Profiles 

In order to compare sample sites, pedestrian analysis data must be standardized 

(Karndacharuk et al., 2013a).  Pedestrian density was calculated for each sample site with 

the data expressed as the ratio of pedestrian numbers (p) relative to the area (m²) 

(Karndacharuk, 2014). Pedestrian density is a positive attribute in shared spaces because 

large numbers of pedestrians generate a ‘safety in numbers’ effect, where higher 

pedestrian densities induce driver caution (Kaparias et al., 2012).  

Pedestrian Movements  

Shared space scholarship identified in Chapter 2 emphasized the importance of 

studying pedestrian trajectories and movements (Moody and Melia, 2014; Anvari et al., 

2015; Karndacharuk et al., 2013a, 2013b; Karndacharuk, 2014). High performing shared 

spaces experience pedestrians utilizing the entire road space, serving as a proxy for 

pedestrian confidence.  

To analyze pedestrian movements, desire line analysis was utilized. Movement 

data was extracted from the video and pen strokes were used to mimic the trajectory of a 

person’s movements (Gehl and Svarre, 2013; Whyte, 1980). A uniform stroke was applied 

for a single pedestrian movement, representing the path that the pedestrian takes as they 

travel through the sample site. From the desire line movements, data were extracted to 

record the frequency of pedestrian movements and trajectories for each individual person 

interacting with the study area. This technique was not applied by Karndacharuk (2014), 

but was employed in this analysis since there was sizable discrepancy in frequency of 

users crossing the vehicle path and the location of east and west trajectory movements. 

Appendix A documents the categorical possibilities of pedestrian movements and 

visualizes the boundaries of each site.   



 

61 

Lastly, the KPI subcriteria ratio was calculated, which quantifies pedestrian 

confidence and willingness to roam the street (Karndcharuk, 2014). The ratio was 

calculated by dividing the number of pedestrians over the allowable lane width for vehicles 

(p/m).  

4.3. Vehicle Objective  

Shared street design is meant to reduce the dominance and priority of the motor 

vehicle in the roadway. This change of priority should prompt drivers to be more aware of 

other road users and traverse the space appropriately (Karndacharuk et al., 2013b). This 

change in priority is expressed in the forms of traffic volumes and speeds, as it is 

imperative that vehicular speeds and volumes remain low (Karndacharuk et al., 2013b).  

Motor Vehicle Volumes 

Motor vehicle volumes were recorded for each sample site by calculating the 

number of vehicles that pass through the sample site’s study area for each video survey. 

The KPI metric is the mean number of vehicles passing through the site over the 15-minute 

survey. 

Motor Vehicle Speeds  

The KPI metric for vehicle speeds is expressed as Mean Vehicle Speeds (KM/H). 

To extract speed data from the video, the MVA Consultancy (2010a) method was followed, 

where a tape measure was used to determine a specific length between two reference 

points within each sample site. To calculate the operating speeds, the standard Speed = 

Distance/Time formula was used to determine the speed of every third vehicle by noting 

how long it takes to pass through the reference points. The mean and median vehicle 

speed were calculated from the extracted data.  

4.4. Economic Objective 

Contiguous land uses are an important element of shared space schemes and 

undoubtedly influence their operations (Karndacharuk et al., 2013b; MVA Consultancy, 
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2010a). The roadway should complement the prosperity and operation of surrounding 

businesses, while the presence of businesses should enhance the range and type of 

activities that occur in the public space (Karndacharuk et al., 2013b, p.56). The Economic 

objective is measured by Active Frontage ratios and Users Accessing Adjacent Land 

Uses.  

Active Frontage 

Active frontage refers to the building’s implicit connection to the surrounding public 

space. According to Karndacharuk (2014):  

The key messages, consistently mentioned by the experts, involved a mix 
and wide range of land uses that would draw pedestrians into the space at 
all times of the day, high-quality retail and hospitality and a “significant 
amount of active frontage” to reduce vehicle dominance and improve 
pedestrian priority (p.133).  

The façade or frontage of surrounding retail establishments should enhance street activity 

by attracting pedestrians. 

The KPI metric designed by Karndacharuk (2014) quantifies exposure to 

commercial establishments by recording the frequency of pedestrians accessing adjacent 

commercial land uses per linear metre (p. 146)3. The active versus inactive ratio was 

calculated by measuring the linear length of the active and inactive features of each 

sample site by hand. To calculate the KPI metric, the linear length was then converted into 

a ratio, with the active ratio expressed as a percentage for each sample site.  

Users Accessing Adjacent Land Uses 

From the pedestrian trajectory data, the frequency of users accessing adjacent 

land uses was recorded. The corresponding land uses for each sample site were 

categorized, quantifying exposure to the contiguous retail uses. To calculate the 

appropriate KPI metric, the number of pedestrians accessing adjacent land use per linear 

metre (of active frontage) was calculated (Karndacharuk, 2014).  

 
3 Public plazas and other areas were not included in the active frontage calculation. 
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4.5. Safety Objective  

Shared spaces are to provide a safe travel environment for all road users, 

regardless of age, ability or travel mode (Karndacharuk et al., 2013b). These objectives 

are assessed through Road User Conflict and Crash History data.  

Road User Conflict  

Shared spaces present a greater degree of interaction between road users. These 

interaction occurrence events enhance the Place function of shared spaces by disrupting 

movement efficiency (Karndacharuk, 2014). Observing how road users respond to 

roadway conflict exposes whether vehicles dominate the road space. The Kaparias et al. 

(2015) interaction severity model was used to evaluate conflict over road space. 

Whenever there was conflict over right of way, vehicle and pedestrian interactions 

were assessed and assigned a corresponding severity grade. An interaction was defined 

as an event where at least one road user modifies their travel path or speed because of 

the existence of the other road user (Karndacharuk et al., 2014b, p.3). The severity 

criterion measures the vehicle’s tolerance and patience, while the pedestrian component 

appraises their confidence (Kaparias et al., 2015). Kaparias et al. (2015) describe the 

design rationale:  

 
… the willingness to share space is also explored from grading the extent 
to which a driver accelerates back to his/her desired speed following an 
interaction with a pedestrian (subsequent acceleration). With respect to 
direction, grading the extent to which pedestrians alter their path across the 
carriageway indicates their confidence in sharing the space with vehicles. 
For vehicles, on the other hand, grading the extent to which drivers alter 
their path shows their willingness to compromise with pedestrians crossing 
the road; this includes both the extent of the directional change and how 
early the change occurs (p.118).  

 

The severity grades of the Kaprias et al. (2015) model are based on three possible 

responses to a conflict over right-of-way with a corresponding severity grade. A full 

documentation of the criteria is available in Table 28 in Appendix B.  
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Reported Crash History  

Data was requested from the Insurance Corporation of British Columbia (ICBC). 

The ICBC provided geospatial collision data detailing the frequency and location of 

crashes between pedestrians and vehicles from 1996 to 2013. In total, there were 10 

crashes involving pedestrians and motor vehicles during this 17-year period.  

4.6. Analytical Hierarchy Process   

The multifaceted nature of shared spaces necessitates a model that can 

appropriately balance and prioritize the diverse functions, objectives and range of 

pedestrian and driver behaviours. The solution developed by Karndacharuk (2014) and 

Karnadcharuk et al. (2013b) is to utilize the AHP index, which assigns differing weights of 

importance to each objective and corresponding performance indicators. In developing 

the model, Karndacharuk (2014) produced results consistent with qualitative studies of 

shared space, thereby allowing shared space evaluation to rely on objective data without 

the needs for interviews or perception surveys (p.68). 

Figure 30 reproduces the Karndacharuk (2014) AHP evaluation hierarchy, 

“incorporating the goal of the performance index, criteria and sub-criteria for a quantitative 

model” (p.58). At the criteria level are the five shared space objectives and the subcriteria 

level displays the corresponding KPI metrics of each objective (i.e. vehicle speeds, 

pedestrian density, etc).  
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Figure 30 Analytical Hierarchy Process adapted from Karndacharuk (2014) (© S 
Baron, 2016) 

Relative weights of importance are assigned to all criteria and subcriteria. 

Karndacharuk (2014) deemed Safety as the most important objective in the Auckland 

studies, followed by the Vehicle, Pedestrian, Place and Economic objective. The relative 

weights of importance were derived by using a Pairwise Comparison matrix, reproduced 

in Table 3.  

Table 3 Pairwise Comparison matrix (© Karndacharuk, 2014) 

Criteria Place Pedestrian Vehicle Economic Safety Importance 

Place 1 1/2 1/3 2 1/3 0.111 
Pedestrian 2 1 1/2 3 1/2 0.185 
Vehicle 3 2 1 3 1/2 0.265 
Economic 1/2 1/3 1/3 1 1/4 0.073 
Safety 3 2 2 4 1 0.367 
Consistency Ratio = 0.029 

After calculating the relative weight of importance for each objective, the relative 

weights must be established for each performance indicator using the pairwise 

comparison matrix. For instance, it must be determined how critical vehicle speeds are to 

the vehicle objective and how the vehicle objective contributes to overall shared space 
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success. After calculating the relative weight of importance for each performance metric, 

intensity thresholds are established with a corresponding weight of importance, as well as 

intensity thresholds (i.e. vehicle speed ranges). The end result is a hierarchy, producing a 

composite shared space score on a scale of 0 to 1. A full visualization of the model and 

the assigned weights of importance are available in Figure 71 of Appendix D.  

 Karndacharuk et al. (2013b) write, “the AHP has been shown to be effective in the 

analysis and evaluation process to achieve a universal performance index. By modifying 

objectives and revising the analysis model, the framework, is able to be tailored to 

accommodate various shared space schemes” (p. 59). The flexibility of the priorities, 

subcriteria and overall model were confirmed by email communications with 

Karndacharuk, further substantiating the aptness of this model for analyzing shared space 

operations on Granville Island (personal correspondence, July 25, 2016; August, 5, 2016).  

 The ambition of this analysis is to examine how people behave on Granville Island 

and evaluate the performance of the Island’s shared spaces. Before proceeding with the 

calculation of sample site composite scores, Chapter 5 analyzes the KPI metrics of each 

site in detail, illuminating key driver and pedestrian behaviours with regard to the 

corresponding shared space objective. 
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Chapter 5. Analysis of Key Performance Indicators  

This section analyzes the data following the Karndacharuk (2014) analysis 

methods described in Chapter 4. To draw out further relations and understanding, 

descriptive and inferential statistics were applied. Chapter 6 then inputs the KPI data into 

AHP index to determine a composite score of each sample site. 

5.1. Summary and Key Findings  

In total, 1,950 pedestrian movements and activities, 721 vehicles and 116 vehicle-

pedestrian interactions were extracted from 3 hours of video survey footage.  

The analysis revealed that pedestrian movements outnumbered vehicular 

movements on Granville Island. For every vehicle that crossed a sample site, 2.7 

pedestrians entered, nearly triple the quantity. SS2 was the most popular site, hosting an 

aggregate of 860 pedestrians, followed by SS1 and SS3 with volumes of 639 and 451 

respectively. Calculated pedestrian densities corresponded directly to measured 

pedestrian volumes.  

The GIPM at SS2 was the largest generator of activity. 35.5% of pedestrians at 

Site 2 accessed the GIPM, accounting for SS2’s high pedestrian volumes. A chi square 

test of association calculated a strong association between sample site location and 

frequency of pedestrians passing through a site, or stopping and engaging with the 

contiguous land uses.  

In the Vehicle objective category, SS2 performed highest in both the speeds and 

volumes KPI metrics. Based on the findings of Karndacharuk (2014) and MVA 

Consultancy (2010a), it was hypothesized that there would be a statistically significant 

relationship between vehicle volumes and speeds. Regression analysis ascertained that 

vehicle volumes could not predict vehicular speeds on Granville Island. Pedestrian density 

was a better predictor of vehicular operating speeds (R²=0.51). 



 

68 

When pedestrians traveled east and west along the 20 metre length of the study 

area, the vast majority traveled outside the vehicle path. Of the 1,950 observed pedestrian 

movements 1,484 pedestrians or 76.1% utilized the foot path. SS3 supported the highest 

proportion (22.2 %) of pedestrians whose east and west trajectories occurred in the road 

space, followed by SS2 (17.6%) and SS1 (17.3%). A chi square test of association 

determined that there was no statistically significant relationship between willingness to 

travel in the vehicle path and sample site location. When subjecting the data to the 

appropriate Karndacharuk (2014) KPI metric, SS2 was the highest performing.  

The key finding of the Pedestrian objective was the marked difference between 

pedestrians crossing the vehicle path at each sample site. A proxy for gauging pedestrian 

confidence, a statistically significant association was found between the intensity of land 

use diversity and the frequency of pedestrians crossing the vehicle path (χ2 (2) = 263.372, 

p = 0.000 and φ = 0.368, p = .000). Acting as an impediment to vehicular travel, a strong 

regression analysis was observed between crossing frequency and a reduction in mean 

vehicle speeds (R²=0.74). Mean vehicle speeds were found to decrease 0.043 KM/H for 

each additional crossing. These findings indicate that the Karndacharuk (2014) Pedestrian 

objective category should potentially be amended to capture vehicle path crossing data. 

From the analysis of the Safety data, it is feasible to conclude that Granville Island 

is highly supportive of the Safety objective. Between 1996 – 2013, there were a total of 10 

vehicle-on-pedestrian crashes on Granville Island. SS1 experienced zero crashes, while 

SS2 and SS3 experienced a single crash each. When there was a conflict over right-of-

way, pedestrians had priority at nearly equal levels across all three sample sites. On 

average, when a pedestrian encountered a car while crossing the road, 89.7% of the time 

the car yielded to the pedestrian.  

Lastly, a key finding of Chapter 5’s analysis was that road space on Granville Island 

was hostile towards the Place objective of shared spaces. Pedestrians overwhelmingly 

utilized the road space for its Mobility and Access function, rather than the Place function. 

Of the 1,950 pedestrians that entered the three sites, only 61 total (3.1%) pedestrians 

dwelled or engaged in stationary activities in the vehicle path. Occupancy ratios were 

highest at SS3, followed by SS2 and SS1. When pedestrians utilized the road space for 
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its Place function, the dwell times were markedly low. The highest mean user dwell time 

had a value of 120 seconds at Site 1.  

Lastly, with respect to the regression analysis conducted in Chapter 5, it is 

important to not generalize the results to the general population. This is because the 

available sample size was limited to 12 observations (three sample sites across four 

dates), thus warranting more data collection in the future. Despite this, it is still possible to 

make statements about the sign, strength and significance of the relationships within the 

dataset.   

Table 4 displays the global results of the data extracted from the four video survey 

dates.  

Table 4 Summary of video surveys and observations (© S Baron, 2016) 

Date  Time Temp. Weather # of Vehicles 
Observed 

# of Pedestrians 
Observed 

# of Interactions 

    SS1 SS2 SS3 SS1 SS2 SS3 SS1 SS2 SS3 
Friday, 
Dec 18, 
2015 

14.00 
– 
15.00 

5.3C Sunny 76 55 70 206 235 130 9 25 13 

Friday,  
Jan 15, 
2016 

12.00 
– 
13.00 

3.0C Cloudy 72 55 67 167 218 95 0 21 6 

Monday, 
Feb 1, 
2016 

13.00-
14.00 

6.0 C Mixed 59 38 53 127 166 104 0 9 6 

Monday, 
Feb 22, 
2016 

13.00-
14.00 

9.0C Sunny 61 60 55 143 241 122 2 21 4 

TOTAL - - - 268 208 245 639 860 451 11 76 29 

5.2. Place Objective  

Table 23 in Appendix A presents a global summary of the results of pedestrian 

dwell times. A visual of each sample site and corresponding date is available in Appendix 

B. 
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5.2.1. Pedestrian Occupancy Ratios  

 The analysis established that PO ratios were low across all three sample sites on 

Granville Island. Only 61 pedestrians were observed utilizing the vehicular path area for 

its Place function. This equates to 3.1% of total pedestrians, indicating that the road space 

was utilized overwhelmingly for movement functions.    

Examining the data in detail, nine pedestrians dwelled at SS1, 28 pedestrians 

dwelled at SS2 and 24 pedestrians dwelled at SS3. The frequency of observed user 

dwelling instances were six instances of users dwelling at SS1, 11 at SS2 and 11 at SS3, 

for an aggregated sum of 28 instances of road users dwelling.  

 

Figure 31 Pedestrian occupancy ratios (© S Baron, 2016) 

Figure 31 visualizes the PO data for each individual sample site. Sample Site 1 

experienced the lowest proportion of road users who utilized the road reserve for 

occupancy activities. 99% of total pedestrians who interacted with Sample Site 1 utilized 

the site for its movement function. The PO ratio for SS1 was calculated as 1.4.  

Sample Site 2 featured the second highest ratio of occupancy activities occurring 

in the vehicle path, with 3% adhering to the PO function and 97% adhering to the PM 

function. The PO ratio was calculated for SS2 as 3.25.  
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The highest proportion of road users that utilized the roadway for occupancy 

activities was at SS3, where 5% adhered to the occupancy function. The PO ratio for SS3 

was calculated as 5.3. 

The spatial distribution of the PO results were aggregated and plotted on each 

sample site providing a visualization of occupancy locations (see green dots in Figures 

72,73, and 74 in Appendix I). Road users congregated overwhelmingly along the edges of 

the vehicle path areas, indicating an apprehension on the part of pedestrians to obstruct 

vehicular flow.  

5.2.2. User Dwell Time  

In addition to recording the frequency of pedestrians who utilized the shared space 

for occupancy activities, their corresponding dwell time was measured. Figure 32 charts 

the aggregated results of all three sample sites across all four video survey dates, 

including the calculated mean dwell time and observed max dwell time. 

 

Figure 32 Max dwell time and average dwell time (© S Baron, 2016) 

SS2 experienced the lowest mean dwell time and max dwell time, an unexpected 

finding, given that SS2 featured the highest density of pedestrians and mix of land uses. 

At SS2, the longest recorded dwell time was 1 minute 26 seconds. The NLPS appeared 

to dissuade pedestrians from dwelling in the road space, as the NLPS offered a more 
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comfortable and pleasant setting. For instance, on February 1st, two pedestrians utilized 

the benches in the NLPS for longer than the length of the 15-minute video survey.  

People lingering in the NLPS was regarded as an important behaviour to observe 

because it confirms that the weather was not a significant factor in the low dwell times. 

There is no protection from weather elements in the NLPS. Table 30 of Appendix E 

displays the full results of people dwelling in the NLPS.    

Site 1 recorded the longest mean dwell time and highest maximum dwell time. 

However, SS1’s maximum observed dwell time was inflated by a potential outlier – two 

taxi cab drivers lingering next to their parked taxi cab for 414 seconds. Whether the taxi 

cab drivers were extremely familiar with the operations of Granville Island’s road spaces 

and are therefore comfortable with the mixed mode environment is unknown. This 

potentially could obscure the results of SS1. Regardless, two users dwelled in the roadway 

at SS1 for 414 seconds. This longer dwell time occurred on February 1st when three taxis 

were parked on the north side of the study area for the duration of the video survey. Using 

the road reserve as a loading zone for potential customers effectively reduced the width 

of the road substantially. Referring to Chapter 5.5, February 1st was also the survey date 

that featured the lowest mean vehicular speed at SS1. It is possible that the reduced road 

width forced vehicles to drive slower allowing the street to better support the Place 

function.  

Lastly, SS3 hosted the second highest user dwell times KPI with a mean and max 

dwell time of 67 seconds and 342 seconds respectively.   

5.2.3. Place Objective: Key Performance Indicator Summary 

SS3 was determined to be the most supportive of the pedestrian occupancy 

subcriteria, with a calculated POR of 5.3. SS2 followed SS3 with a ratio of 3.3 and SS1 

was the least supportive with a ratio of 1.1. 

Site 1 was the most supportive of the user dwell time metric, with a mean dwell 

time value of 120 seconds, followed by SS3 (67 seconds). SS2 performed the poorest with 

a recorded value of 21 seconds. From this data, it is not possible to conclude which site 
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was the most supportive of the Place objective, necessitating the use of the AHP index in 

Chapter 6.  

5.3. Pedestrian Objective  

5.3.1. Pedestrian Density  

Table 5 records the volumes for each video 

survey date, as well the aggregated volumes for 

each sample site.  

Pedestrian volumes were highest at SS2 

with 860 pedestrians interacting with the study 

area across all four dates. SS1 and SS3 hosted an 

aggregate of 639 and 451 pedestrians 

respectively over the same period.  

While volumes are important, calculating 

the pedestrian density data converts the metric to baseline standard, allowing for more 

accurate comparisons. Table 6 displays the results of the calculated pedestrian density 

KPI data for each survey and sample site.  

Table 6 Pedestrian density KPI at each Sample Site (© S Baron, 2016) 

Date SS1 SS2 SS3  
Dec 18 0.682 p/m² 0.963 p/m² 0.430 p/m² 
Jan  15 0.564 p/m² 0.893 p/m² 0.315 p/m² 
Feb  1 0.429 p/m² 0.680 p/m² 0.344 p/m² 

Feb  22 0.483 p/m² 0.987 p/m² 0.404 p/m² 
Mean 0.539 p/m² 0.881 p/m² 0.373 p/m² 

SS2 featured the highest pedestrian densities overall with a mean value of 0.881 

p/m². The lowest pedestrian density was recorded on February 1st, where pedestrian 

densities were as low as 0.344 p/m² at Sample Site 3. This data is visualized in Figure 33.  

Date SS1 SS2 SS3 
Dec 18 202 235 130 
Jan 15 167 218 95 
Feb 1 127 166 104 

Feb 22 143 241 122 

    
TOTAL 639 860 451 
MEAN 160 215 113 

Avg/ min. 10.7 14.3 7.5 

Table 5 Pedestrian volumes  
per Sample Site  
(© S Baron, 2016) 
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Figure 33 Pedestrian density visualized (© S Baron, 2016)  

Referring to the Karndacharuk (2014) Pedestrian objective, SS2 was the highest 

performing, followed by SS1 and SS3. That densities were highest at SS2 was expected, 

since the site’s adjacent land uses were significant generators of activity. Unexpectedly, 

SS3 experienced lowest densities despite having the second highest number of amenities 

and varied land uses, although the resultant data was not significantly different when 

compared with SS1. SS1, which was devoid of any relevant amenities, experienced the 

second highest pedestrian density levels.  

5.3.2. Pedestrian Trajectory 

The following subsection reports the individual results of each sample site.  

Sample Site 1 Movements  

Table 7 records the full results of pedestrian trajectory movements, categorizing 

the movements as either north, south or both, and as occurring in the vehicle path or foot 

path. The corresponding quadrant that the pedestrian opted to travel through provides 

deeper insights into the nuances of pedestrian travel choice and confidence, quantifying 

whether pedestrians freely roam the shared space. To view the delineation between 

north/south and vehicle path/foot path travel refer to Appendix A.   
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Table 7 Pedestrian trajectory results for Sample Site 1 (© S Baron, 2016) 

Figure 34 visualizes this data, aggregating the desire line choices of all four video 

survey dates into a single image at Site 1.  The density of desire line choice (red strokes) 

indicates that pedestrian trajectory movements were overwhelmingly confined to the foot 

path at the north side of the site. 78.1% of pedestrians utilized this area at some point. 

 

Figure 34 Aggregated desire line analysis for Site 1 (© S Baron, 2016) 

 While it’s not possible to state the causative mechanism at play in desire line 

choice, the aggregated data recorded in Table 7 and visualized in Figure 35 insinuates 

that there is a relationship between desire line choice and the static urban design factors 

on the north side of SS1. Though the benches softly demarcate a foot path for 

  Footpath Travel Vehicle Path Travel 
  North South Both North South Both 

 Total # % # % # % # % # % # % 
Dec 18 202 159 78.7 23 11.3 5 2.4 28 13.8 4 1.9 0 0 
Jan 15 167 137 82.0 15 8.9 1 0.5 27 16.1 0 0 0 0 
Feb 1 127 88 69.2 27 21.2 0 0 10 7.8 10 7.8 0 0 

Feb 22 143 118 82.5 11 7.6 0 0 20 13.9 6 4.1 6 4.1 
TOTAL 639 502 78.1 76 12.2 6 1.4 85 12.9 20 3.45 6 1.0 
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pedestrians, other elements like tree foliage and the aboriginal workshop provide for a 

more secure and stimulating walk than the south side of the roadway (which features 

parked cars and a blank wall).  

 

Figure 35 North and south trajectory movements at Site 1 (© S Baron, 2016) 

Across all four video survey dates, the frequency of pedestrians traveling through 

the southern parameters of the study area remained relatively consistent as depicted in 

Figure 35. There was a small spike in south side pedestrian trajectory movements on 

February 1st, which was only survey date where taxis reduced the width of the road 

reserve. It is possible that this had a significant impact on the desire line choice because 

the proportion of pedestrians traveling on the south side of the sample site increased by 

nearly 50%. A visual inspection of Figure 72 in Appendix I confirms this hypothesis as 

the density of desire line weights were densest on February 1st.  

Across all four video survey dates (see Chapter 5.4 for Vehicular objective), 

mean vehicle speeds were lowest on February 1st, precisely when the road width was 

reduced. Searching for a correlation between pedestrian volumes and pedestrian 

trajectories at either the north side or south side of the sample site produced the 

following results: total pedestrian volumes were positively correlated with pedestrian 

trajectory movements at the north side of the sample site (0.95), while the inverse was 

true for the south side of SS1 (-0.25). Figure 36 below maps this relationship. 
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Figure 36 Mean vehicle speeds, north and south trajectory movements (© S Baron, 
2016) 

Sample Site 2 Movements 

Table 8 records the global results of the pedestrian trajectory movements and 

categories of the movements. A visual reference of the travel categories and their 

delineation is depicted in Figure 66 of Appendix A.  

Table 8 Pedestrian trajectory results for Sample Site 2 (© S Baron, 2016) 

  Fringe Travel Vehicle Path Travel 
  North South Both North South Both 
 Total # % # % # % # % # % # % 

Dec 18 235 107 45.5 35 14.8 1 0.4 46 19.5 15 6.3 4 1.7 
Jan 15 218 108 49.5 26 11.9 3 1.3 31 14.2 0 0 0 0 
Feb 1 166 96 57.8 13 7.8 1 0.6 10 6.0 2 1.2 2 1.2 

Feb 22 241 139 57.6 24 9.9 6 2.4 42 17.4 5 2.0 6 2.4 
TOTAL 860 450 52.6 98 11.1 11 1.1 129 14.2 22 2.3 12 1.3 

Analogous to Site 1, the northern foot path at SS2 was the preferred desire line 

choice for pedestrians. 52.6% of pedestrians utilized this travel area, while only 11.1% of 

pedestrians utilized the south side of the sample site for movement purposes. The north 

side of Site 2 supplies access to the GIPM, an important generator of activity, so this 

result was not unexpected.  
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Translating the frequency data into a spatial analysis substantiates this 

conclusion. Figure 37 demonstrates that the desire line weights were densest at the 

northern segment of the study area, where the GIPM is located. 

 

Figure 37 Aggregated desire line analysis for Site 2 (© S Baron, 2016) 

Initially, it was hypothesized that the NLPS would induce greater movements at 

the southern segment of the study area. However, the existence of the NLPS did not 

appear to strongly impact desire line choice or pedestrian trajectories. A correlation test 

was employed and found that total pedestrian volumes were positively correlated with 

northern trajectory movements (0.94), while southern movements were moderately 

associated with total pedestrian volumes (0.73). The frequency of pedestrian trajectory 

movements are graphed in Figure 38, providing a visual confirmation of this hypothesis. 
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Figure 38 North and south trajectory movements at Site 2 (© S Baron, 2016) 

In searching for a causal mechanism to explain why the northern segment was 

so prevalent, the frequency of users accessing adjacent land uses provides some 

evidence. Of the 579 pedestrians who interacted with the northern quadrant of the study 

area, 172 accessed the GIPM. Of those traveling on the south side of the study area, out 

of 120 total pedestrians, only 16 accessed the market (Table 9). In short, 29.7% of 

pedestrians who interacted with the northern segment of the study area accessed the 

Granville Island market. 

Table 9 Trajectory of pedestrian movements at Site 2 (© S Baron, 2016) 

 Total Market Access Net Loft Access Pass Thru 
North  579 172 5 389 
South  120 16 4 95 

 

Sample Site 3 Movements 

Table 10 records the full results of pedestrian trajectory movements, confirming 

that the southern segment of SS3 was the preferred desire line choice for pedestrians by 

a substantial margin4.  

 

 
4 To see the parameters and delineation of the sample site’s official boundaries see Appendix A. 
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Table 10 Pedestrian trajectory results for Sample Site 3 (© S Baron, 2016) 

  Fringe Travel Vehicle Path Travel 
  North South Both North South Both 
 Total # % # % # % # % # % # % 

Dec 18 202 3 1.4 111 54.9 0 0 18 8.9 9 4.4 2 0.9 
Jan 15 167 7 4.1 95 56.8 8 4.7 11 6.5 7 4.1 0 0 
Feb 1 127 6 4.7 104 81.8 0 0 0 0 18 14.1 0 0 

Feb 22 143 17 11.8 122 85.3 4 2.7 8 5.5 27 18.8 0 0 
TOTAL 639 33 5.5 432 69.7 12 1.8 37 5.2 61 10.3 2 0.2 

These results were predictable since the best opportunities for window shopping 

and pedestrian delight are at the southern portion of Sample Site 3. The wooden posts 

softly imply the existence of a foot path, providing a gentle visual cue to pedestrians.  

Pedestrians at SS3 displayed similar behaviours to those at SS1 and SS2. The 

majority of trajectories occurred in areas where there was a buffer space from vehicular 

traffic. Across all four survey dates, 80% of pedestrians interacted with the south side of 

the sample site in some capacity, while only 10.7% interacted with the northern segment. 

A spatial analysis confirmed this result, as the density of desire line weights (visualized 

in Figure 39) was much denser on the southern portion of the study area. 
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Figure 39 Aggregated desire line analysis for Site 3 (© S Baron, 2016) 

In terms of dwelling or occupying the roadway, there was no recognizable pattern 

of observed dwellings. Pedestrians dwelled in almost equal numbers at the southern and 

northern side of the sample site. Site 3 was the only sample site where pedestrians were 

observed dwelling in the centre of the road space (four pedestrians in total).  

Analysis of Vehicle Path and Foot Path Movements 

The trajectory of pedestrian movements at all three sample sites adhered to 

orthodox conceptions of transportation right-of-way. Overwhelmingly, pedestrian 

movements were confined to foot paths. While pedestrians were permitted to occupy the 

road space, the resultant frequency data from Table 11 and corresponding visualizations 

(Figures 72,73,74) indicate that pedestrians preferred to travel at the fringes of the 

environment, where there is no confusion over right-of-way, or obstruction of vehicle 

movement.  
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78.1%, 52.6% and 69.7% of trajectory movements at SS1, SS2 and SS3 occurred 

on the foot paths respectively. 17.3%, 17.6% and 22.2% of trajectory movements 

interacted with the vehicle path at some point in their journey at SS1, SS2 and SS3 

respectively. Of the 1,950 observed pedestrian movements 1,484 pedestrians, or 76.1%, 

utilized the foot paths. On a comparative basis, the observed frequency ratios are charted 

in Figure 40.  

 

Figure 40 Aggregated frequency of vehicle path travel per Sample Site  (© S 
Baron, 2016) 

Expressing the data in the form of the Karndacharuk (2014) KPI metric, the rate of 

pedestrians traveling in the road space was calculated as follows: SS1’s ratio was 111 

pedestrians over 9.1m allowable lane width equalling 12.2 (p/m), SS2’s ratio was 151 

pedestrians over 8.9m allowable lane width equalling 17.0 (p/m) and SS3’s ratio was 100 

pedestrians over 11.6m allowable lane width equalling 8.6 (p/m).  
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Table 11 Comparative desire line analysis data (© S Baron, 2016) 

 Sample Site 1 Sample Site 2  Sample Site 3 
Date Fringe 

# 
% Vehicle 

Path # 
% Fringe 

# 
% Vehicle 

Path # 
% Fringe 

# 
% Vehicle 

Path # 
% 

Dec 18 187 92.5 32 17.1 142 60.4 61 25.9 114 87.6 29 25.4 
Jan 15 153 91.6 27 16.1 134 61.4 31 14.2 74 77.8 18 18.9 
Feb 1 115 90.5 20 15.7 109 65.6 12 7.2 81 77.8 18 17.3 

Feb 22 129 90.2 32 22.3 163 67.6 47 19.5 83 68.0 35 28.6 
TOTAL 584 91.4 111 17.3 548 63.7 151 17.6 352 78.1 100 22.2 
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From these data, it emerges that the apprehension to travel in the vehicle path or 

road space was consistent across the sample sites.  To appraise whether there was a 

statistically significant association between vehicle path travel and sample site location, 

the movement data was subjected to a chi square test of association. In mathematical 

language, the hypothesis test is expressed as follows:  

H0: Variables ‘sample site location’ and ‘vehicle path travel’ were independent  

Ha: Variables ‘sample site location’ and ‘vehicle path travel’ were not independent 

Where H0 is the Null Hypothesis and Ha is the alternative hypothesis.  

The chi square test calculated that there was no statistically meaningful association 

between sample site location and willingness to travel in the vehicle path ( χ2 (2) = 4.363, 

p = 0.113). The interpretation of Cramer’s V value was deemed ‘very weak’, φ = 0.047, p 

= .0113 and thus, it is not possible to claim that the sample site location had any impact 

on a pedestrian’s willingness to travel in the vehicle path. Therefore, the null hypothesis is 

accepted and there is no statistically significant association between sample site location 

and a pedestrian’s willingness to engage in roadway travel.  

Analysis of Vehicle Path Crossing Data  

In shared space, crossings tend to be uncontrolled (Department for Transport, 

2011) and when more priority is given to pedestrians, crossings have been found to 

increase (Kaparias et al., 2015). The rate of users crossing the vehicle path was not 

captured by the Karndacharuk (2014) model and this analysis observed a discrepancy 

between sample sites. Table 12 reports the total pedestrian volume, crossings and 

percentage of pedestrians that engaged in a roadway crossing. 
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Table 12 Vehicle path crossing data (© S Baron, 2016) 

SS2 experienced the highest frequency and proportion of pedestrians engaging in 

a crossing, followed by SS3 and SS1. Figure 41 visualizes the discrepancy between 

frequency of aggregated crossings and sample site location.  

 

Figure 41 Observed frequency of aggregated crossings per Sample Site (© S Baron, 
2016) 

Site 2, with the highest mix of contiguous land uses and commercial amenities, 

experienced the highest frequency and proportion of users crossing the vehicle path. SS1, 

which offers no amenities, offered little reason to traverse the vehicle path and the data 

analysis confirmed this postulation. For example, there was one total crossing at SS1 on 

January 15th, while there were 107 at SS2. 
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Date SS1 
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SS1 
Crossing 

SS1 
% 

SS2 
Volume 

SS2 
Crossing 

SS2  
% 

SS3 
Volume 

SS3 
Crossing 

SS3  
% 

Dec 18 202 25 12.3% 235 90 38.3% 130 25 24.0% 
Jan 15 167 1 0.5% 218 107 49.0% 95 30 28.8% 
Feb 1 127 3 2.4% 166 77 46.4% 104 25 24.0% 
Feb 22 143 9 6.3% 241 96 39.8% 122 24 23.0% 
TOTAL 639 38 5.9% 860 370 43.0% 451 104 23.0% 
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When calculating the total percentage of pedestrians who crossed the vehicle path 

and comparing it to the intensity of land use mix, a visual inspection of Figure 42 indicates 

that the percentage corresponds directly to the land use mix intensity.    

 

Figure 42 Percentage of pedestrians engaging in a vehicle path crossings and 
land use mix intensity (© S Baron, 2016) 

Testing this hypothesis, a strong statistical association between sample site 

location and the frequency of pedestrian crossings the vehicular path was calculated using 

a chi square test of association. The following results, χ2 (2) = 263.372, p = 0.000 and φ 

= 0.368, p = .000, implies a significant relationship. An elaboration test with isolated data 

on January 15th further corroborated these results (see Appendix K for full data results). 

Probing this data further, a simple regression analysis of this relationship was 

calculated to determine if pedestrian density could predict vehicle path crossing frequency 

(Figure 43). A moderately, positive regression equation was calculated F (1,10) = 23.052, 

p < .001, with an R² value of 0.70. A sample site’s predicted crossing frequency was equal 

to 0.373 + 0.005 when pedestrian density was measured in m². Crossing frequency 

increased 0.005 for each additional m² based on 12 observations (n=12).  
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Figure 43 Regression analysis results, frequency of vehicle path crossings and 
pedestrian density (© S Baron, 2016) 

To summarize, the frequency of pedestrians crossing the vehicle path was 

positively correlated with the intensity and mix of contiguous land uses at each sample 

site. These results were found to be statistically significant at the 99.9% confidence interval 

based on 12 observations (R² = 0.70). At SS1, the inactive frontage and lack of retail 

leaves little to be desired for pedestrians. SS2, with the highest density of adjacent 

amenities, induced a greater number of pedestrians crossing the road reserve.  

 These findings are significant because shared spaces do not make an effort to 

control road user behaviour. Crossings therefore are a reasonable proxy for pedestrian 

confidence and comfort. With no formal crosswalks in the shared space environment, 

pedestrians must be confident in their safety as they traverse the vehicular path and 

obstruct vehicle movement. Although the Karndacharuk (2014) model does not examine 

this behaviour, this analysis found that these actions were crucial to understanding shared 

space operations on Granville Island.  

5.3.3. Pedestrian Objective: Key Performance Indicator Summary 

SS2 emerged as the most supportive of the Pedestrian objective, performing best 

under both KPI metric assessors. SS2’s ratio was 151 pedestrians over 8.9m allowable 
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lane width equalling 17.0 (p/m) and SS1’s ratio was 111 pedestrians over 9.1m allowable 

lane width equalling 12.2 (p/m). Performing the worst, SS3’s ratio was over 100 

pedestrians over 11.6m allowable lane width equalling 8.6 (p/m).  

With respect to the pedestrian density metric, the KPI at SS1, SS2 and SS3 were 

calculated as 0.539 p/m2, 0.881 p/m2 and 0.373 p/m2 respectively. SS2 performed the 

best in the pedestrian density category, followed by SS1 and SS3.  

5.4. Vehicle Objective  

The Vehicle objective is assessed using vehicle volume and mean vehicle speed 

data. The global results of the data are displayed in Appendix G.  

5.4.1. Vehicle Volumes 

721 vehicles passed through the three study areas across all four sample dates. 

The vehicular volume data for each sample site and the corresponding video survey date 

is displayed below in Table 13. 

Table 13 Total vehicular volumes per Sample Site (© S Baron, 2016) 

Sample Site 1 hosted 268 vehicles, the largest volume of vehicles over the four 

video survey dates, performing the poorest under the KPI framework. SS3 occupied the 

midpoint, hosting 245 total vehicles and Site 2 was the highest performing, experiencing 

208 vehicles. The reduced traffic volume at Site 2 is potentially attributable to the higher 

pedestrian volumes and significant activity generators like the GIPM, which spurs active 

edge activity.   

Date SS1 SS2 SS3 Total Volume 

Dec 18 76 55 70 201 
Jan 15 72 55 67 194 
Feb 1 59 38 53 150 

Feb 22 61 60 55 176 
TOTAL 268 208 245 721 
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To test this hypothesis, a simple linear regression was calculated to determine if 

pedestrian density could predict vehicle volumes. Contrasting the findings of 

Karndacharuk (2014), no regression equation was found (F (1,10) = 0.353, p < .565), 

yielding a weak R² value of 0.0341. Moreover, the p value exceeds 0.05 meaning the 

equation is not statistically significant at the 95% confidence interval. In short, based on 

12 observations (n=12), the variables appear to be independent of one another. The 

scatter plot results are displayed in Figure 44. 

 
 
Figure 44 Regression analysis results, pedestrian density and vehicular volumes 

(© S Baron, 2016) 

According to the regression formula, pedestrian density does not appear to have 

an impact on the willingness of a driver to enter or avoid any of the sample sites on 

Granville Island.  

While Karndacharuk (2014) observed that pedestrian density could predict vehicle 

volumes, what is integral is whether a pedestrian physically occupies the road space. The 

existence of pedestrians on foot paths simply mimics an orthodox transportation 

environment. Since pedestrian occupancy ratios were low across all three sample sites, 

the relationship between pedestrians traversing the road space and vehicular volumes 

was analyzed. Pedestrian crossings impede vehicular flow, a positive attribute for shared 

space design, accordingly, it was hypothesized that crossing frequency could predict 

vehicular volumes on Granville Island. A visual inspection of crossing frequency and 
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vehicular volumes indicates that the relationship was inversely related (Figure 45). A 

correlation test verified that the relationship was inversely correlated with a value of -0.97.  

 

Figure 45 Frequency of crossings and vehicular volumes (© S Baron, 2016) 

To appraise this hypothesis more rigorously, volume observation dates and 

locations were categorized into high, medium and low volume groupings (Table 14). 

Table 14 Category and range of traffic volumes (© S Baron, 2016)  

Category and Range Location and Date 
High (67 – 76 Veh/15 Mins) SS1 Dec 18th; SS1 Jan 15th; SS3 Dec 18th; SS3 

Jan 15th. 
Medium (59 – 61 Veh/15mins) SS1 Feb 1; SS1 Feb 22; SS2 Feb 22.  
Low (38 – 55 Veh/15 Mins) SS2 Feb 1; SS3 Feb 1; SS2 Dec 18; SS2 Jan 15; 

SS3 Feb 22. 

A chi square test of association was employed to determine whether frequency of 

crossings was statistically significant relative to variegate traffic volumes. In mathematical 

language the hypothesis is summarized as follows:  

H0: Variables ‘traffic volumes’ and ‘crossing frequency’ were independent �

Ha: Variables ‘traffic volumes’ and ‘crossing frequency’ were not independent 

Where H0 is the Null Hypothesis and Ha is the alternative hypothesis.  
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The chi square results calculated a moderate, statistically significant association 

between traffic volumes and frequency of pedestrian crossings (χ2 (2) = 118.295, p = 

0.000). According to Cramer’s V, which measures the strength of association, there was 

a moderate association between traffic volumes and frequency of crossings on Granville 

Island (φ = 0.246, p = .000). The chi square results indicate that the null hypothesis is 

fallacious. The alternative hypothesis more accurately encompasses true shared space 

behaviours on Granville Island: higher crossing frequencies were positively correlated with 

reduced vehicular volumes, albeit moderately.  

5.4.2. Vehicle Speeds 

Table 15 tabulates the 

calculated mean, median and max 

speeds for each sample site and date. 

Calculated mean travelling 

speeds were consistent across the 

three sample sites. Mean speeds at 

sample sites 1, 2 and 3 were 11.1 

KM/H, 7.2 KM/H and 10.4 KM/H 

respectively. Significantly, the 

calculated mean speeds were much 

lower than those recorded by 

Karndacharuk (2014). The recorded 

mean vehicle speeds at the three 

Auckland sites ranged between 17.3 – 

20 KM/H. The vehicular speed 

calculations reflect the Vehicle 

objective’s vision of low operating 

speeds, a positive result for Granville Island.  

The highest recorded speed was observed on December 18th, 2015 at sample site 

1. A vehicle was calculated to be traveling at the high speed of 25.2KM/H. The minimum 

Location, 
Date 

Mean 
Speed 

Median 
Speed 

Max 
Speed 

SS1, Dec18 12.4  11.3  25.2  
SS1, Jan 15 11.2  11.2  16.5  
SS1, Feb 1 9.4  9.5  11.9  

SS1, Feb 22 11.1  10.8  11.1  
Mean 11.1  10.4  16.2  

SS2, Dec 18 7.7  7.6  14.1 
SS2, Jan 15 7.0  7.1 11.3  
SS2, Feb 1 8.8  8.8  14.9  

SS2, Feb 22 5.8  6.1  8.5  
Mean 7.2  7.1  12.2  

SS3, Dec 18 10.4  10  16.7  
SS3, Jan 15 10.1  9.0  17.0  
SS3, Feb 1 10.5  10.3  14.4  

SS3, Feb 22 10.6 10.7 14.8  
Mean 10.4  10.3  15.7  

Table 15 Mean, median and max speed per 
Sample Site and date (© S Baron, 
2016) 
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registered speeds were 3.6 KM/H, 2.9 KM/H and 4.1 KM/H at sample Sites 1, 2 and 3 

respectively.  

The speed data was subjected to regression analysis testing, to ascertain which, 

if any, factors affect the distribution of speed on the island.  A regression equation was 

calculated (F (1,10) = 3.115, p < .108 with a R² value of 0.237) confirming that vehicle 

volumes were not associated with changes in mean vehicle speeds. The larger 

(insignificant) p-values indicates that means vehicle speeds operated independently of 

vehicle volumes based on n=12.  

Additional regression analysis testing revealed that mean vehicle speeds had a 

moderate effect on pedestrian density (Figure 46). Based on 12 observations (n=12), a 

negative regression equation was found (F(1,10) = 10.565, p < .009) and a R² value of 

0.514. Predicted mean vehicle speeds were equal to 1.457 + (-.090) when speed was 

measured in KM/H and mean vehicle speeds decreased .090KM/H for each additional m².  

 

Figure 46 Regression analysis results, pedestrian density and mean vehicle 
speeds (© S Baron, 2016) 

Karndacharuk et al. (2013b) and MVA Consultancy (2010a) observed that high 

levels of pedestrian density contributed to a lower-speed environment. On Granville 

Island, pedestrian density was relevant, but could only explain 51% of variation in vehicular 
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speeds, whereas in the Karndacharuk (2014) analysis, Elliot Street’s coefficient of 

determination was R²=0.87 (much stronger). 

These results were deemed unsatisfactory, necessitating additional statistical 

testing. As discussed previously, encumbrances in the road space, in the form of crossings 

or road users dwelling, impedes vehicular speeds. A regression analysis was performed 

to test whether a relationship exists between the frequency of users traversing the vehicle 

path (independent variable) and mean vehicle speeds (dependent variable). Based on 12 

observation instances, a significant negative regression equation was calculated F(1,10) 

= 28.285, p < .000 and a R² value of 0.74. Predicted mean vehicle speeds were equal to 

11.419 + (-.043) when crossings were measured in pure frequency occurrences. Mean 

vehicle speeds decreased 0.043 KM/H for each additional crossing. The scatter plot 

results are reported in Figure 47.  

 
 

Figure 47 Regression analysis results, mean vehicle speeds and vehicle path 
crossings (© S Baron, 2016) 

The regression analysis results substantiate that the introduction of impediments 

to the road space reduce the mean operating speed of vehicles on Granville Island. This 

result parallels Karndacharuk (2014), where the researcher calculated a high association 

between active frontage and mean operating speeds were found in Auckland. Sample Site 

2, with a high degree of active frontage and amenities, induced more frequent vehicle 
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crossings introducing more impediments to vehicular movement. This is one possible 

explanation for the reduced operating speeds at SS2 and higher operating speeds at SS1, 

establishing that amenities and roadway crossings are more critical than pedestrian 

density for predicting vehicle speeds on Granville Island. The correlation is evident in 

Figure 48, which clearly depicts higher crossing frequencies were associated with lower 

maximum and mean vehicle speeds. 

 

Figure 48 Visualization of pedestrian volumes, crossings and speeds (© S Baron, 
2016) 

5.4.3. Vehicle Objective: Key Performance Indicator Summary 

The KPI analysis determined that SS2 was the highest performing site in the 

Vehicle objective category, experiencing the lowest mean vehicle volumes and lowest 

mean vehicle speeds. Site 3 was deemed the second most supportive and SS1 was least 

supportive of the Vehicle objective. 

5.5. Economic Objective  

5.5.1. Active Frontage 

Table 16 summarizes the overall frontage of each sample site, the corresponding 

active edges and adjacent land use activities.   
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Table 16 Description of overall frontage, active edge and activities per Sample Site 
(© S Baron, 2016) 

Study area Overall Frontage 
(m) 

Active  
Edge (m) 

Activity 

Sample Site 1 40m 0m (0%) Public parking, streetscape elements, 
aboriginal woodworking shop. 

Sample Site 2 40m 19.4 (48%) Commercial: Granville Island Public 
Market, Net Loft Building; Public 
Space: Net Loft Public Square. 

Sample Site 3 40m 14.9 (37%) Commercial: retail, education; cultural: 
art gallery 

The analysis of the contiguous built form on Granville Island replicated the 

Karndacharuk (2014) methodology. An active edge was defined “as a distance alongside 

a property boundary that provides transparent frontage so that the activity generated within 

the property (i.e. building) can be visible from the street at relatively the same levels. There 

must be at least one pedestrian access off the street for each property” (p.64).  

The active frontage adjacent to the 40 metres of the study area (south side and 

north side) was measured by hand. The site analysis calculated that Site 2 was the site 

with the highest percentage of active edges. 61% of the abutting land uses at Site 2 

qualified as an active edge. The remaining sites were classified as follows: 37% of frontage 

at Site 3 qualified as active and 0% of frontage at Site 1 was classified active.   

The KPI Economic objective metric was designed by Karndacharuk (2014) to 

quantify exposure to commercial establishments. At Site 1, there was no outright retail, 

commercial operations, or discernible active frontage supporting commercial uses.  For 

this reason, SS1 attained a 0% active frontage ratio. 

5.5.2. Users Accessing Adjacent Land Uses 

To calculate the ratio of pedestrians accessing adjacent land uses, the frequency 

of foot traffic is divided by the linear length of the active frontage (Karndacharuk, 2014). 

328 aggregate users accessed the commercial uses at SS2 across 19.4 metres of active 

frontage. This was the highest calculated foot traffic ratio (8.2 p/m). At Site 3, 24 

pedestrians accessed 14.9 metres of active frontage, equalling a foot traffic ratio of 1.6 
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p/m. Site 1, with no active frontage, measured 0 p/m.  Markedly, the calculated foot traffic 

ratios were substantially higher than the highest recorded foot traffic ratio of 1.1 (p/m) in 

Auckland (Karndacharuk, 2014).  

Flanked by the GIPM, the NLPS and the Net Loft Building, SS2 is the most diverse 

in its land uses of the three sample sites. Site 2 comprised the highest frequency and 

proportion of pedestrians accessing adjacent land uses at a rate that far exceeded SS1 

and SS2.  

Of the 860 pedestrians that entered SS2, 305 pedestrians, or 35.5%, accessed the 

Granville Island Public Market. The majority of pedestrians passed through SS2, with an 

observed frequency of 510 pedestrians, or 59.3%, passing thorough. While this number 

accounts for over half of aggregate pedestrian volumes, the proportion and frequency was 

substantially higher when juxtaposed with Site 3, which was the second most successful 

in the accessing complementary land uses KPI. 95.1% of aggregated pedestrian volumes 

passed through SS3, while only 1.8% and 3.5% accessed the adjacent retail at the north 

side and south side of the study area respectively.  

5.5.3. Economic Objective: Key Performance Indicator Summary 

Sample Site 2 clearly emerged as the most successful and supportive of the 

economic impetus. Site 2’s support of the economic impetus greatly exceeded SS1 and 

SS3. Site 3 was the second most supportive of adjacent land uses and SS1 was the least 

supportive. 

A chi square test of association further corroborates the results of the analysis. A 

statistically significant association between sample site location and the frequency of 

pedestrians passing through or stopping in the sample site was calculated, χ2 (2) = 

412.638, p = 0.000, indicating a significant association. The strength of association for 

sample site location, and whether a pedestrian passes through or stops in the sample site, 

was very strong (φ = 0.46, p = .000). This data is charted in Figure 49.  
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Figure 49 Observed frequency of pedestrians passing through or stopping per 
Sample Site 
 (© S Baron, 2016) 

 

5.6. Safety Objective  

5.6.1. Reported Crash History 

Table 17 lists the total reported crash history for the timeframe 1996 – 2013 as 

reported by data services at the ICBC.   

Table 17 Reported crash frequency per Sample Site (© S Baron, 2016) 

Location Reported Crash Frequency (Vehicle on Pedestrian) 
Sample Site 1 0 
Sample Site 2 1 
Sample Site 3 1 

Crashes that occurred within the bounds of the sample sites were minor. A total of 

two vehicle-on-pedestrian crashes and four vehicle-on-vehicle crashes were reported. 

According to the ICBC dataset, SS1 experienced no collisions. Figure 50 provides a spatial 

visualization of the reported ICBC collisions for each sample site.  
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Figure 50 Frequency of vehicle on pedestrian collisions per Sample Site (© S Baron, 
2016) 

Under the Reported Crashes KPI metric, SS1 performed the best while SS2 and 

SS3 were at parity. 

5.6.2. Road User Conflict   

Analyzing road user conflict appraises the extent to which pedestrians have priority 

when interacting with vehicles in the shared space environment. Table 18 presents the 

results of the interaction analysis as per the Kaparias et al. (2015) methodology. Included 

is a supplementary classification heading entitled ‘Grouping”, expressing whether the 

interaction severity grade was considered a positive or negative attribute from the 

perspective of pedestrian right-of-way. 
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Table 18 Global results of interaction severity analysis (© S Baron, 2016) 

Across all four survey dates and sample sites, 116 interactions were observed, 

recorded and graded according to their severity. Effective Shared Space (ESS) 

interactions were the dominant form of interaction occurrence on Granville Island, 

outnumbering Steady Car Pedestrian (SCP) interactions 81 to 35.  

Shared spaces introduce a greater degree of driver and pedestrian interaction. 

Proportionally, 30.2% of interactions were independent of any prior roadway interaction. 

The higher proportion of ESS interactions is indicative of a shared space scheme 

effectively managing road user conflict over road space.  

Site 2 accounted for 65.6% of recorded interactions, encompassing 76 total 

interactions, while SS1 experienced 11, or 9.5%, of total interaction occurrences. Site 3 

constituted the remainder of interactions, comprising 29 observed occurrences (25%). 

That SS2 recorded the vast majority of interactions was foreseeable, due to the high 

frequency of observed pedestrians crossing the vehicle path. Equally, the low frequency 

  SS1 
Frequency 

SS2 
Frequency 

SS3 
Frequency 

Grouping 

Ped I 1 - unchaged 2 44 14 Pos. 
 2 - accelerate 0 6 2 Neg. 
 3 – give way 8 19 11 Neg. 
 4 - return 1 7 2 Neg. 

Ped II 1 - unchanged 9 66 23 Pos. 
 2 - deviate 1 8 4 Neg. 
 3 - return 1 2 2 Neg. 

Veh I 1 – full speed 8 28 22 Neg. 
 2 – slow down 2 33 7 Pos. 
 3 - stop 1 15 0 Pos. 

Veh II 1 - unchanged 11 72 22 Pos. 
 2 - deviate 0 4 7 Neg. 

Veh III 1–acc. 
Immed. 

1 15 4 Neg. 

 2- wait to clear 0 13 0 Pos. 
 3 – no change 10 48 25 Pos. 
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of interactions at Site 1 was hypothesized due to the low frequency of vehicle path 

crossings (Figure 51). 

 

Figure 51 Frequency of crossings and interactions per Sample Site (© S Baron, 
2016) 

A simple regression analysis was performed to test whether this hypothesis was 

statistically significant. A strong, positive regression equation was observed F(1,10) = 

40.534, p < .000 and a R² of 0.80 (Figure 52). Predicted interaction frequencies were equal 

to 3.809 + 4.020 and interaction frequencies increased 4.02 with each additional 

pedestrian crossing. These results were significant at the 99.9% level based on 12 

observations (n=12).  
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Figure 52 Regression analysis results, interaction frequency and crossing 
frequency (© S Baron, 2016) 

 

Vehicle-pedestrian interactions are wholly rare in conventional street environments 

because traffic and conflict is managed through an official traffic system. Karndacharuk 

(2014) established there is a strong relationship between interactions, conflicts and 

crashes, attributing interactions as one of the key factors in Elliott Street’s high 

performance in Auckland. Interactions and slow moving vehicles are an indicator of high 

pedestrian priority (Karndacharuk, 2014; Mackie et al., 2013) and Karndacharuk (2014) 

determined that lower mean vehicle speeds were positively associated with interaction 

frequency. A simple regression analysis of Granville Island’s data produced statistically 

comparable results with a strong, negative, statistically significant relationship (F(1,10) = 

12.803, p< 0.005, R²= of 0.56). A vehicle’s predicted speed was equal to 11.211 + (-.168) 

and vehicle speeds decreased 0.168 KM/H for each additional instance of road space 

crossing (Figure 53). Analogous to the Auckland dataset, higher frequencies of 

interactions were positively correlated with reduced mean vehicle speeds.  
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Figure 53 Regression analysis results, interaction occurrences and mean vehicle 
speeds (© S Baron, 2016) 

Assessing Pedestrian Priority and Vehicle Priority 

The results of the pedestrian reactions and positive and negative classification 

grouping are displayed in Figure 54. When combining positive attributes (pedestrians 

asserting confidence), 72.4% of pedestrians responded with confidence when 

encountering a vehicle in the roadway at Site 2.  At Site 1, 50% of pedestrians asserted 

the right-of-way when encountering a vehicle in the roadway, while at Site 3, 63.8% of 

pedestrians exhibited confidence when interacting with vehicles in the road reserve. The 

remainder of the pedestrian reactions were considered to be cases where pedestrians 

hesitated, or altered their trajectory, or speed, implying a lack of confidence.  



 

102 

 

Figure 54 Percent of positive and negative pedestrian reactions per Sample Site 
 (© S Baron, 2016) 

Figure 55 charts the findings of the vehicle reaction data analysis. For the vehicular 

reaction criterion (vehicles demonstrating patience or behaving with accommodation 

towards pedestrians), 72.7% of vehicles at SS1 were characterized as positive interaction 

occurrence events. 79.4% of drivers at Site 2 and 62.1% of drivers at Site 3 responded 

positively when encountering a pedestrian in the road space. 

 

Figure 55 Percent of positive and negative vehicle reactions per Sample Site  
(© S Baron, 2016) 
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Of the 116 total interactions, 10.3% were classified as vehicle priority and the 

remaining 89.7% were graded as pedestrian priority. At the individual site level, 9.0% of 

interactions were characterized vehicle priority at Site 1, 9.2% at Site 2 and 13.8% at Site 

3. The balance of interactions was categorized as pedestrian dominant. The interaction 

occurrence data results are visualized in Figure 56. 

Across all three sample sites, it is evident that the majority of pedestrians exhibited 

confidence when sharing a common surface with vehicles on Granville Island. 

Correspondingly, the majority of drivers displayed patience towards pedestrians. The 

safety analysis findings are a positive result for the shared space on Granville Island, 

indicating that pedestrians possess the right-of-way in interaction occurrences. 

 

Figure 56 Interaction occurrence priority per Sample Site (© S Baron, 2016) 

On a comparative basis, Site 2 featured the largest proportion of pedestrians who 

commanded the right-of-way, followed by Site 3 and Site 1. When encountering 

pedestrians in the roadway, vehicles at SS2 exhibited the highest degree of 

accommodation, followed by SS1 and SS3.  
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5.6.3. Safety Objective: Key Performance Indicator Summary  

SS1 was the highest performing in the crash sub-criterion hosting zero crashes. In 

the road user conflict category, SS2 outperformed all other sample sites, followed by Site 

3 and Site 1.  

Chapter 5 explored the Place, Pedestrian, Vehicle, Economic and Safety 

objectives and their corresponding KPI metrics. The analysis applied supplementary 

statistical analysis to illuminate microlevel road user behavior on Granville Island beyond 

the KPI metric data. On its own, these data cannot determine how each sample site 

performed as a shared space. Recalling the Analytical Hierarchy Process from Chapter 

4.6, each objective is assigned a different priority weight, factoring into the composite 

score of the shared space. The next chapter will operationalize the KPI data using the 

AHP index to determine the overall performance of each sample site.    
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Chapter 6. Evaluation of Shared Space 
Performance  

To evaluate the composite performance score of each site as a shared space, the 

KPI data is inputted into the Karndacharuk (2014) Analytical Hierarchy Performance index. 

The key input data derived from Chapter 5 are summarised in Table 19.  

Table 19 Summary of quantitative key performance data of Granville Island’s 
shared spaces (© S Baron, 2016) 

 Sample Site 1 Sample Site 2 Sample Site 3 
KEY PERFORMANCE 
INDICATORS 

   

Place Objective    
Pedestrian Occupancy Ratio (%) 1.4 3.25 5.3 
Mean Dwell Time 120 seconds 21 seconds 67 seconds 
Pedestrian Objective    
 Pedestrian Density (P/M2) 0.539 0.881 0.373 
Ratio of pedestrians walking along 
vehicle path (p/m) 

12.2 17.0 8.6 

Vehicle Objective    
Mean Vehicle Speed (KM/H) 11.1 7.2 10.4 
Mean Vehicle Volume (VP/ 15 
Mins) 

67 52 61.3 

Economic Objective    
Active Frontage Ratio (%) 0 48 37 
Ratio of Pedestrians Accessing 
Adjacent Land Use 

0 8.2 1.6 

Safety Objective     
Reported Crashes (#) 0 1 1 
RUIC Conflicts (%) 90 91 86 

RUIC Interactions (#) 11 76 29 
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When inputting the Granville Island KPI data into the AHP model, it was evident 

that the Auckland subcriteria intensity ranges (level 4 of the index) were incongruous 

with shared space operations on Granville Island. For instance, vehicle volumes were 

significantly lower in Auckland than on Granville Island. The discrepancy in behavioural 

data corroborates the literature review’s key finding that shared space operations are 

highly contextual and hyper local. Through personal communications with Karndacharuk, 

it was ascertained that the intensity ranges were a product of the Auckland datasets 

(personal correspondence, August 5, 2016). The Auckland thresholds offered limited 

opportunity to explore shared space performance on Granville Island, necessitating a 

recalibration of the AHP model’s subcriteria ranges and thresholds. General guidance 

and support was provided by Karndacharuk through personal communications (personal 

correspondence, July 25, 2016; August, 5, 2016). 

6.1.1. Establishing the Localized Ranges for Evaluating Granville 
Island  

Section 6.1.1 details the adaptations to each objective’s intensity ranges. The 

adaptions made to the range of intensities were based on the range of intensities 

observed in Chapter 5’s analysis. The establishment of high (H), medium (M) and low (L) 

categories were as proportional as possible, as recommended by Karndacharuk 

(personal communication, July 25, 2016).  Table 20 summarizes the Granville Island 

adapted subcriteria thresholds juxtaposing the dataset with the Auckland results from 

Karndacharuk (2014).  
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Table 20 Auckland Central Business District versus Granville Island AHP intensity subcriteria (© S Baron, 2016) 

 Ped Occ Ratio Mean Dwell Time Ped Density Ped Along Veh Path Ratio 
 H M L H M L H M L H M L 

Auckland CBD [>35] [16-35] [<16] [>10min] [5-
10min] 

[<5 min] [>0.010] [0.005-
0.010] 

[<0.005] [>3] [1-3] [<1] 

Granville Island [>5] [2-5] [<2] [>90 
sec] 

[60-
90sec] 

[<60] [>0.80] [0.50-
0.80 

[<0.50] [>15] [12-15] [<12] 

             
 Mean Vehicle Speed Mean Vehicle Volume Active Frontage Ratio Ped Access Land Use Ratio 
 H M L H M L H M L H M L 

Auckland CBD [>18] [14-18] [<14] [<1,000] [1k-2k] [>2,000] [>67] [33-67] [<33] [>1.0] [0.5-1.0] [<0.5] 
Granville Island [>11] [9-11] [<9] [<55] [55-62] [>62] [>40] [20-40] [<20] [>2.0] [1.0-2.0] [<1.0] 

             
 Reported Crashes         
 Non- 

Injury 
Non-
Injury 

Injury Fatal         

Auckland CBD [0-2] [>2] X X         
Granville Island [0-2] [>2] X X         
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Adaptation of the Place Objective Subcriteria  

Recalling that the PO ratio is the ratio of pedestrians occupying the road space 

relative to those passing through, the Granville Island data fell well below the Karndcharuk 

(2014) range of [>35], [16-35] and [<16] for H, M and L respectively. The bounds of the H, 

M and L categories for Granville Island were established as [>5], [2-5] and [<2] 

respectively.  

Like the PO ratio, mean dwell times on Granville Island data fell well below the 

Auckland CBD data where the H, M and L thresholds were [>10], [5-10] and [<5] (in 

minutes) respectively. The mean dwell time ranges were adapted with the H, M and L 

thresholds being [>90], [60 – 90] and [< 60] (in seconds) respectively. 

Adaptation of the Pedestrian Objective Subcriteria  

Granville Island’s pedestrian density subcriteria outperformed the Auckland, New 

Zealand shared spaces analyzed in Karndacharuk (2014). Using the thresholds 

established by Karndacharuk (2014), the Granville Island KPI data corresponds to the high 

performance category. This precludes findings, so the intensity thresholds were amended 

to better reflect the Granville Island context with new categories of H [> 0.80], M [ 0.50 - 

0.80] and L [ < 0.50]. 

Regarding the pedestrian along vehicle path ratio, the Granville Island sample sites 

corresponded to the high threshold in the Karndacharuk (2014) model.  To capture the full 

range of pedestrian movement activity on Granville Island, the intensities were adapted 

as follows: L [<12], H [>15], M [12 – 15]. 

Adaptation of the Vehicle Objective Subcriteria  

All three sample sites on Granville Island adhered to the low category established 

by Karndacharuk (2014). Similar to the Place and Pedestrian objectives, insights into the 

operational aspects of vehicles on Granville Island are limited under the Auckland 

subcriteria ranges. Accordingly, the thresholds were amended as L [<9], M [9-11] and H 

[>11]. 
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Chapter 5’s analysis clarified that the sample sites on Granville Island were more 

vehicle-oriented than the Auckland Central Business District sites. Total volumes over a 

one-hour period on Granville Island ranged from 208 to 268 vehicles per hour, while the 

mean volumes ranged from 42 – 83 vehicles per hour (Karndacharuk, 2014). The 

intensity levels for the vehicle volumes subcriteria were amended to reflect the need to 

examine the data over a 15 – minute period (rather than an hour) with L, M and H 

categories established as [55<], [55-62] and [>62] respectively. 

Adaptation of the Economic Objective Subcriteria 

The active frontage ratios of this study’s sample sites were considerably lower than 

the Auckland, New Zealand study areas. For example, in Auckland, Elliot Street featured 

an active frontage ratio of 90% (Karndachuark, 2014). The active frontage ratio of Granville 

Island’s sites was calculated as 0, 48 and 37 for SS1, SS2 and SS3 respectively. The low, 

medium and high parameters were assigned as [<20], [20 – 40] and [>40] respectively.  

The ratio of users accessing adjacent land uses on Granville Island exceeded the 

data from Auckland. Both Site 2 and Site 3 performed in the high category of the 

established Karndacharuk (2014) subcriteria ranges. However, there was a large 

distinction between SS2 and SS3 (8.2 and 1.6 respectively), therefore the ranges were 

amended to [>2.0], [1.0-2.0] and [<1.0] respectively.  

Adaptation of the Safety Objective Subcriteria  

The Reported Crashes KPI data was congruous with shared space operations on 

Granville Island. Amendments to the subcriteria thresholds were not undertaken. 

However, it was determined that the RUIC subcriteria was incompatible. This analysis 

utilized the updated Kaparias et al. (2015) interaction severity model since the Kaparias 

et al. (2012) conflict assessment method has evolved since the publication of 

Karndacharuk (2014). Consequently, the ratio of pedestrian priority interactions to total 

interactions (expressed as a %) was captured in the newly amended RUIC conflict 

subcriteria, where H is [>90], M is [80-90] and L is [>80].  

Lastly, alike the mean vehicle volumes, the Auckland CBD data was expressed 

over a 24-hour period. Therefore, the intensity range must be reduced to reflect the 
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duration and length of the video survey acquisition periods. The spectrum of interaction 

subcriteria were amended as follows: H [>50], M [20-50] and L [<20]. 

Adaptation of the AHP Evaluation Hierarchy  

The Karndacharuk (2014) AHP index was updated to reflect local traffic 

operations on Granville Island. The index is best comprehended visually, so that the true 

evaluation hierarchy can be demonstrated with both global and local priorities. Figure 57 

on the proceeding page duplicates the index, but features the amended range of 

subcriteria intensities which were deemed as representative of the spectrum of 

intensities on Granville Island.  

The remainder of Chapter 6 proceeds with the composite score performance 

calculations, determining which sample site on Granville Island best supported the 

objectives of shared space environments. 
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Figure 57 Adjusted AHP evaluation hierarchy and corresponding intensity subcriteria for Granville Island (© S Baron, 2016) 
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6.1.2. Shared Space Performance and Recalibrating the AHP Model  

To calculate the performance of each sample site, the KPI data was compared 

against the subcriteria intensities on Level 4 of the AHP index. Using the adapted index in 

Figure 57, composite scores were calculated for each sample site on Granville Island as 

follows: SS1 (0.455), SS2 (0.791), SS3 (0.375) 1. With a possible composite score range 

from 0 to 1, Site 2 proves to be the highest performing shared space on Granville Island, 

followed by SS1 and SS3 (Figure 58).            

 

Figure 58 Composite score calculation for shared space performance on Granville 

Island (© S Baron, 2016) 

           For this initial calculation, the weights of the performance criteria were untouched, 

as a result, the AHP model reflects the priorities established by Karndacharuk (2014) in 

Auckland. Karndacharuk (2014) observed that the Safety objective contributed to shared 

 

1 For a full elaboration of how to calculate the performance index, see Karndacharuk (2014, p.149) and for the full 

calculation of Granville Island’s sample sites see Appendix J.  
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space performance more than any other performance criteria in Auckland. Figure 59 

portrays the relative weights of the Karndacharuk (2014) priorities.  

    

Figure 59 Performance criteria weights in Auckland (© S Baron, 2016) 

 The relative weight of importance assigned to each objective was based on 

research and analysis conducted by Karndacharuk (2014) and does not necessarily reflect 

the spectrum of possible behaviours, traffic context, or priorities of other shared spaces. 

This notion was emphasized in the literature review where shared spaces were highlighted 

as being highly local in nature. 

Under the priorities established by Karndacharuk (2014), Site 2 emerged as the 

preeminent site on Granville Island, outperforming Site 1 and 3. The site’s success is 

remarkable since a crash occurred within its parameters. This should have decreased its 

composite score performance, as the reported crashes KPI was the most important metric 

in the weighting of key performance indicators by Karndacharuk (2014).  

Site 1 achieving a higher composite score ranking than Site 3 was unexpected, 

since it lacks the desired shared space attributes identified by the literature (MVA 

Consultancy, 2010a; Karndacharuk, 2014). When examining the Karndacharuk (2014) 

priorities in detail, it is clear that SS1’s composite score was inflated by the relative weight 

of importance of the Safety objective and reported crashes KPI metric. While the Safety 

objective of shared space is not to be dismissed, SS1’s high performance was predicated 

upon this factor, despite poor performance in other objectives. It is questionable whether 

Site 1 exhibited behaviours that were representative of true shared space operations. This 
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contention is supported by Chapter 5’s analysis of key behaviours, chiefly the desire line 

analysis and trajectory of pedestrian movements (Section 5.3). In shared space 

environments, pedestrians are meant to utilize the entire breadth of the road space. The 

desire line analysis established that movements at Site 1 were confined primarily to the 

foot path, in effect, resembling a segregated travel environment more than the other two 

sites. Most significantly, there was an observed lack of desire on the part of pedestrians 

to traverse the road space at Site 1. This reluctance to engage in jaywalking reduces the 

frequency of interactions between vehicles and pedestrians, as confirmed by a regression 

analysis which calculated a statistically significant relationship between higher frequency 

of vehicle path crossings and higher interaction frequencies (R²= of 0.56). A statistically 

significant relationship was also calculated between sample site location and the 

frequency of vehicle path crossings on Granville Island.  

As pedestrians cross the vehicular path, they are more likely to encounter a conflict 

over right-of-way since a crossing is a requisite for an interaction occurrence. In the shared 

space environment, crossings are healthy behaviours implying pedestrians are confident 

enough to enter the road space and cross the vehicle path area. Additionally, interactions 

between pedestrians and vehicles are a key feature of shared spaces because there is no 

formal segregation between users (Kaparias et al., 2015; Karndacharuk, 2014). Site 1 

recorded a very low frequency of vehicle path crossings and, unsurprisingly, yielded a total 

of only 11 interaction occurrences. These facts undermine the veracity of sample Site 1’s 

composite score performance. Chapter 5’s analysis of pedestrian behaviours undermines 

the composite score calculation of Site 1 since the movements did not coincide with the 

intent of shared space.   

            These results corroborate the literature review’s key finding that shared spaces 

are hyper local in nature, with differing objectives and operating contexts. Additionally, the 

performance score results establish the significance of locally defined shared space 

performance criteria and objectives. Karndacharuk (2014) analyzed the outcomes of 

transforming a regular street into a shared street with a particular focus on safety impacts. 

Granville Island, as an established shared space, was safer than conventional streets as 

evidenced by the ICBC crash data and there was little variation in crash data between the 

three Sample Sites.  
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Observed behaviours at Site 2 and 3 resemble the desired shared space 

behaviours documented in the literature review (free pedestrian movement, lower traffic 

volumes, users accessing adjacent land uses and willingness to cross the vehicle path) 

more accurately than Site 1. These findings, in conjunction with the need to consider the 

local context, indicate the need to recalibrate the AHP model’s objectives. The Safety 

objective’s weight, as established by Karndacharuk (2014), does not contribute to the 

sharing of space on Granville Island at a level that justifies its designated importance.  

The importance of recalibrating the model’s objectives and performance criteria 

was supported in personal correspondence with Karndacharuk (Sept 14, 2016). The 

balance of Chapter 6 details the recalibration of the Karndacharuk (2014) AHP index to 

suit the local traffic conditions on Granville Island, followed by a recalculation of shared 

space performance for each sample site.  

To recalibrate the relative weights of the shared space performance criteria, 

inductive logic was used. Inductive reasoning was selected, since at the time of writing, 

there was no clear policy statement articulating the objective of shared space on Granville 

Island. For example, does place supersede passage or is the goal simply to facilitate a 

safe travel environment for both vehicles and pedestrians? Since there is no coherent 

intent that is publically available to reference, the recalibration appeals to Granville Island’s 

current operating environment. Chapter 5’s analysis offers a broad exploration of the 

operating environment and people’s behaviours on Granville Island, highlighting key 

successes and deficiencies with respect to the five shared space objectives. The crucial 

finding was that pedestrians were apprehensive to occupy or reclaim the road space at 

significant levels. This behaviour indicates a lack of confidence and a perceived sense of 

risk that is too high for pedestrian reclamation of road space (Karndacharuk, personal 

correspondence, Sept 14, 2016). This key behavioural finding was used to define the goal 

of the recalibrated performance index. The recalibration of the objectives and 

corresponding priorities of the AHP model were amended to reflect their relative 

contribution to the goal of pedestrians reclaiming road space on Granville Island. Figure 

60 depicts the recalibrated hierarchy and relative weight of importance assigned to each 

performance criteria for Granville Island. The relative weights of importance were 

calculated by the author using a pairwise comparison matrix as per Karndacharuk (2014). 
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Figure 60 Calculated performance criteria weights for Granville Island (© S Baron, 

2016) 

In structuring the weights, the Vehicle objective was recognized as the top priority 

due to the pedestrian’s unwillingness to occupy the road space, thereby implying a 

perceived lack of ownership. In effect, the road space was perceived as a place that is still 

dominated by vehicles (Karndacharuk, personal correspondence, Sept. 14, 2016). This 

erodes the performance of the four remaining criteria. For these reasons, the Vehicle 

objective was identified as the preeminent factor contributing to successful shared space 

operations on Granville Island.      

 The Pedestrian objective was computed as the second-most important due to the 

KPI’s focus on pedestrian movements relative to the road space. Visualizing and 

quantifying pedestrian movements elucidates patterns in pedestrian behaviour. This is 

crucial since a successful shared space is one in which pedestrian movements do not 

resemble a segregated travel environment.  

The Safety objective was calculated as the third-most important contributor to 

pedestrian reclamation of road space on Granville Island. The RUIC subcriteria was 

replaced with vehicle path crossing frequency due to the large discrepancy observed 

across sites. Vehicle path crossings and the potential interactions spurred by crossings 

are a reasonable measure of a pedestrian’s perception of risk.  

The Economic objective was the fourth-most vital objective as adjacent land uses 

have the potential to induce behavioural change (Karndacharuk, 2014; MVA Consultancy, 
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2010a). For Granville Island, this characteristic was true - a statistically significant 

relationship between sample site location and a pedestrian’s willingness to engage with 

adjacent land uses was calculated in Chapter 5. Additionally, a significant proportion of 

vehicle path crossings were undertaken in order to access adjacent land uses, supporting 

pedestrian reclamation of road space.  

Lastly, the Place objective was regarded as contributing to shared space 

performance the least on Granville Island, due to the poor performance of the KPI metrics 

(at least when compared to the Auckland CBD datasets). Assigning a higher priority to the 

Place objective would yield substandard insights into Granville Island’s current operating 

context, since the performance of the three sample sites was essentially uniform. In short, 

the dominance of the vehicle in the road space must be addressed first before the Place 

objective can flourish. 

Drawing upon the seminal work of Saaty (2008), a pairwise comparison was used 

to structure the rank of the five shared space objectives for Granville Island2. A pairwise 

comparison is used in decision-making and utilizes a 1 to 9 scale representing a hierarchy 

of importance (Saaty, 2008). A value of one signifies ‘equal importance’ indicating that the 

two objectives contribute equally to desired shared space performance, while a value of 

three and five signifies ‘moderate importance’ and ‘strong importance’ respectively (Saaty, 

2008).  

The 5x5 matrix is displayed in Table 21 depicting the results of the pairwise 

comparison method and the relative rank of each priority. A consistency ratio of 0.025 was 

calculated, satisfying Saaty’s requirement of a consistency ratio (CR) of less than or equal 

to 0.1 (Saaty, 1987). In total, ten comparisons were made using the pairwise comparison 

method (n=10). 

 

 

 
2 Note: the hierarchy and goal remains the same, so there is no need to adapt the hierarchy. 
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Table 21 Standardized matrix and Pairwise Comparison results for Granville Island 

(© S Baron, 2016) 

Criteria Place Pedestrian Vehicle Economic Safety Importance 
Place 1 ¼ ¼ 1/2 1/3 0.06 

Pedestrian 4 1 ½ 3 2 0.27 
Vehicle 4 2 1 3 2 0.393 

Economic 2 1/3 1/3 1 1/2 0.106 
Safety 3 1/3 1/3 2 1 0.165 

CR = 0.025       

The Vehicle criterion contributes more to successful shared space operations on 

Granville Island than any other criterion. The Vehicle importance intensity is 4, 2, 3 and 2 

when compared with Place, Pedestrian, Economic and Safety respectively and its relative 

weight of importance was calculated as 0.393. To calculate the relative weight of 

importance, the elements of each column are normalized and then averaged (Saaty, 

1987).  For example, to calculate the weight of importance for the Vehicle objective, the 

following calculation is used:  

 

where  is the normalized eigenvector for Vehicle criterion (adapted from 

Karndacharuk (2014)). The same method was repeated for the other four objectives.  

 The next step in recalibrating the AHP index was to amend the priorities of the 

subcriteria level for the Safety objective3. The adapted pairwise comparison matrix for the 

Safety subcriteria is presented in Table 22 (see Appendix D for details).  

 

 
3 The other objective subcriteria remain untouched. 
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Table 22 Pairwise Comparison matrix for adapted Safety subcriteria (© S Baron, 

2016) 

Criteria Crash Crossing Interaction Conflict Importance 
Crash 1 1/3 ¼ 1/3 0.09 

Conflict 3 1 1 2 0.351 
Crossing 4 1 1 1 0.312 

Interaction 3 ½ 1 1 0.247 
CR = 0.026      

Granville Island’s low crash frequency provides substandard opportunity for the 

comparison of the sample sites. Moreover, the intensity thresholds of the crash criteria in 

the Karndacharuk (2014) were deemed incompatible with the Granville Island context 

since Granville Island hosted no fatalities.4 Accordingly, fatalities were removed and the 

intensity crash subcriteria was amended. The crash intensities were categorized as either 

a crash occurrence or no occurrence. To calculate the corresponding idealized priorities, 

the intensities were divided by the largest of the group (Karndacharuk, 2014). Table 23 

records the adapted pairwise comparison matrix results for the crash data intensity.  

Table 23 Pairwise Comparison matrix for adapted Crash intensity (© S Baron, 

2016) 

Criteria No Crash Crash Weight Idealized 
No Crash 1/2 1 0.667 1.000 

Crash 1 1/2 0.333 0.499 
CR =0.0     

 Lastly, the intensity levels of the vehicle path crossing subcriteria were constructed 

based on the possible range of crossing frequencies observed in Chapter 5. Rather than 

frequency of crossings, the ratio of pedestrians (relative to total pedestrian volumes) was 

used with the range of spectrums as follows: H [>40], M [20-40], L [<20]. The pairwise 

comparison results are presented in Table 24.  

 

 

 
4 Based on the ICBC data used in this analysis.  
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Table 24 Pairwise Comparison matrix and intensity subcriteria for vehicle path 

crossings (© S Baron, 2016)  

Criteria High Medium Low Weight Idealized 
High 1 3 5 0.637 1.00 

Medium 1/3 1 3 0.258 0.405 
Low 1/5 1/3 1 0.105 0.165 

CR = 0.04      

 The final step in constructing the recalibrated AHP index was to update the 

evaluation hierarchy, with the adapted weights of the shared space objectives and the 

other amendments made to the Pedestrian and Safety subcriteria and their corresponding 

intensities. Figure 61 presents a recalibrated AHP index tailored specifically to Granville 

Island’s shared space operations and operational context. The recalibrated model is more 

effective at assessing Granville Island’s traffic context, specifically the extent to which each 

objective contributes to pedestrian reclamation of road space. 
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Figure 61 AHP evaluation hierarchy with redefined objective weights of importance and intensity subcriteria for Granville 
Island (© S Baron, 2016) 
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 The AHP model has been recalibrated to reflect the spectrum of behaviours 

observed in the video survey data for Granville Island. The final step in evaluating shared 

space performance on Granville Island is to implement the KPI data into the recalibrated 

model, in order to calculate which site is most supportive of pedestrian reclamation of road 

space. Table 25 below restates the KPI data with the inclusion of the Crossing percentage 

subcriteria. 

Table 25 Summary of quantitative key performance data of Granville Island’s 
shared spaces with new Safety objective data (© S Baron, 2016) 

 Sample Site 1 Sample Site 2 Sample Site 3 
KEY PERFORMANCE 
INDICATORS 

   

Place Objective    
Pedestrian Occupancy Ratio (%) 1.4 3.25 5.3 
Mean Dwell Time 120 seconds 21 seconds 67 seconds 
Pedestrian Objective    
 Pedestrian Density (P/M2) 0.539 0.881 0.373 
Ratio of pedestrians walking along 
vehicle path (p/m) 

12.2 17.0 8.6 

Vehicle Objective    
Mean Vehicle Speed (KM/H) 11.1 7.2 10.4 
Mean  Vehicle Volume (VP/ 15 
Mins) 

67 52 61.3 

Economic Objective    
Active Frontage Ratio (%) 0 48 37 
Ratio of Pedestrians Accessing 
Adjacent Land Use 

0 8.2 1.6 

Safety Objective     
Reported Crashes (#) 0 1 1 
RUIC Conflicts (%) 90 91 86 

RUIC Interactions (#) 11 76 29 
Crossing (%) 5.9% 43.0% 23.0% 
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 To calculate the composite score of shared space performance for a sample site 

on Granville Island, the following formula was applied (with the newly defined importance 

weights):   

Shared Space Performance = 0.045(X) + 0.015(X) + 0.089(X) +0.180(X) + 

0.262(X) + 0.130 (X)+ 0.09 (X)+0.02 (X)+ 0.02(X) + 0.05(X) + 0.04(X)+ 0.06(X) = 

Composite Score of the Sample Site 

Where X = the corresponding global priority for the intensity subcriteria 

Figure 62 records the results obtained for each sample site on Granville Island using the 

adapted and context-specific shared space performance AHP index. 

 

Figure 62 Composite score calculation for shared space performance on Granville 
Island with recalibrated index (© S Baron, 2016) 

The recalibrated AHP index produced substantially different composite score 

results than the Auckland-specific AHP index. Again, Site 2 emerged as the highest 

performing space, but SS3 outperformed SS1, though not substantially. The change in 

composite score performance emphasizes the importance of context-specific 

performance metrics for assessing shared spaces. Utilizing intensity and objective 
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weights from other localities is not always relevant to the local shared space context. 

The recalibrated index and composite scores better reflect true shared space operations 

and the goal of encouraging pedestrians to occupy the road space.  

The results of this analysis demonstrated the importance of employing location-

specific weights of importance and KPI subcriteria. Utilizing the Karndacharuk (2014) 

intensity ranges and objective weights from the Auckland study provided little insights 

into the operational aspects of shared space on Granville Island. The successful 

adaption of the Karndacharuk (2014) AHP model to the Vancouver context supports the 

utility of the AHP index and its flexibility as a model. Moreover, the application of both the 

Auckland subcriteria/intensity weights and the Granville Island-specific model 

corroborates the claim in shared space literature that shared space assessments must 

have a local focus.   
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Chapter 7. Conclusion  

7.1. Major Findings and Research Contributions 

The purpose of this research was to evaluate shared space performance on 

Granville Island and to assess how road users behave when sharing a common surface. 

Analogous to other shared space researchers (Moody and Meila, 2014; Quimby and 

Castle, 2006), the project’s literature review established that there was no readily available 

body of literature corroborating the success of shared space treatments and analysis 

methods tended to examine only a single aspect of shared space behaviours. The 

Karndacharuk (2014) AHP index was identified as the preeminent tool for capturing a 

broad spectrum of pedestrian and driver behaviours while providing the ability to quantify 

shared space performance. The model was deemed conceptually rigorous and capable of 

adapting to localized traffic contexts.  

1,950 pedestrian movements, 116 vehicle-pedestrian interactions and 721 vehicle 

movements were extracted from three hours of video survey at three diverse sample sites, 

representing a broad spectrum of behaviours on Granville Island. The first segment of the 

research question asks ‘How do road users behave when sharing a common surface?’ 

and these behaviours were interpreted through Karndacharuk’s (2014) Key Performance 

Indicators. The key behavioural findings are encapsulated below. 

Place: The Place function of shared spaces was non-existent on Granville Island, 

implying a poor sense of place and enjoyment (Gehl and Svarre, 2013; Department for 

Transport, 2011). Pedestrians did not reclaim the road space for place-based or stationary 

activities, evidenced by low dwell times and occupancy ratios, affirming the dominance of 

the Mobility function. To capture stationary activity data, the threshold was set extremely 

low (10 seconds) for recording an observed instance of dwelling. The analysis calculated 

that the highest recorded dwell time was 414 seconds and only 3.1% of pedestrians 

utilized the road space for stationary activities like socializing. Karndacharuk (2014) 

recorded a diversity of activities in Auckland, with dwell times ranging from 3:00 minutes 

to 63:00 mins, demonstrating the potential of shared spaces to act as a site for pedestrian 

lingering and enjoyment.  
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In searching for a mechanism to explain the poor performance of the Place 

objective, the weather was deemed satisfactory enough (i.e. mild and not raining) to not 

dissuade people from engaging in stationary activities. Notable dwell times were recorded 

in the NLPS (one user dwelled beyond 14 minutes) and the presence of buskers indicated 

that the weather was not a major factor in the short dwell times (see Table 30, Appendix 

E).  

The analysis established that high traffic volumes were one possible factor in the 

substandard performance of the Place function on Granville Island. At Sample Site 1, 

where traffic volumes were highest, 268 vehicles passed through the sample site over 60 

minutes, translating into 4.4 vehicles passing through the study area every minute. Peak 

traffic volumes recorded by Karndacharuk (2014) ranged from of 38 to 160 vehicle per 

hour. Lorne Street, where vehicle volumes were lowest in Auckland, featured the highest 

pedestrian occupancy ratios and recorded mean dwell times (Karndacharuk, 2014). Even 

with low vehicle operating speeds, high traffic volumes are highly disruptive to the Place 

function of the shared street. Pedestrians are required to evacuate the space to make 

room for vehicle movement and consequently the space is treated as an area for 

movement.   

An additional consideration is the distribution of street furniture on Granville Island. 

Implementing street furniture contiguous to the road space discourages pedestrian 

reclamation of the road because the furniture inspires lingering at the fringes of the shared 

space. Future research should explore this postulation, since numerous shared space 

schemes have documented that adequate provision of street furniture encourages 

pedestrians to reclaim the street (Rudloff et al., 2013; Hamilton-Baillie, 2008; NHL, 2007; 

MVA Consultancy, 2010a). Most pertinent to this study, Karndacharuk (2014) observed 

that the redesign of casual and formal seating resulted in an increase of stationary 

pedestrian activities in the Auckland shared spaces (p.85).  

Pedestrian: The analysis revealed that pedestrian volumes on Granville Island 

exceeded vehicular volumes. For every vehicle on Granville Island there were 2.7 
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pedestrians. Calculated pedestrian densities on Granville Island surpassed levels 

observed by Karndacharuk (2014) in Auckland, with Site 2 featuring the highest densities.  

Pedestrians were observed roaming the entire length and width of the shared 

street, however, the desire line analysis confirmed that the majority of pedestrian 

movements were confined to foot paths. Of the 1,950 observed pedestrian movements, 

1,484 pedestrians, or 76.1%, utilized the fringes or foot paths of the sample sites. In effect, 

these patterns resemble the behavior of an orthodox street environment.  

A chi square test of association found no statistically significant relationship 

between sample sites and a pedestrian’s willingness to travel in the vehicle path or road 

space. This is a key finding since the presence of commercial uses appeared to have no 

bearing on the proportion of pedestrians who opted to travel in the vehicle path. The 

reasoning behind desire line choice remains unclear, indicating the need for future 

qualitative research. Multiple reasons exist, including good lighting, opportunities for 

window shopping, streetscaping, cultural and social norms, safety and protection from the 

elements (Karndacharuk et al., 2013b; Kaparias et al, 2012; Musselwhite and Hammond, 

2013). An intercept survey would be necessary to determine causative factors. 

A key finding was the frequency of vehicle path crossings that transpired at 

individual sample sites. Of the 1,950 pedestrian desire line movements observed, 512 

vehicle path crossings were conducted on Granville Island. Site 2 accounted for the vast 

majority with 370 crossings. The Karndacharuk (2014) index did not capture vehicle path 

crossing data, but crossings coincide with the shared space goal of inciting behavioural 

changes. Since uncontrolled crossings fit the non-intervention philosophy of shared 

streets, the crossing data was subjected to supplementary analysis due to the observed 

discrepancy between sites. A chi square test determined a statistically significant 

relationship between higher frequencies of vehicle path crossings and higher diversity of 

land uses, while a simple regression analysis of the relationship between vehicle path 

crossings and vehicle speeds indicated a strong, negative, statistically significant 

relationship (R² = 0.74). Mean vehicle speeds were found to decrease 0.043KM/H for each 

additional vehicle path crossing, a positive attribute in shared space environments. As 
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expected, the regression analysis is based on only 12 observations (n=12) warranting 

further data collection.   

The most fascinating finding with regard to the Pedestrian objective was the 

change in pedestrian behaviours at Sample Site 1 on February 1st. The introduction of 

parked taxis effectively reduced the width of the roadway at the site. This appears to have 

affected road user behaviour at Site 1. Speeds were lowest on February 1st and pedestrian 

trajectory movements were denser at the south side of the sample site this date. While the 

evidence is limited, this finding implies that reducing the width of the road could potentially 

reduce vehicular speeds and enhance pedestrian comfort.  

Vehicle: Vehicle volumes on Granville Island exceeded the Auckland CBD 

volumes significantly, undermining the low vehicle volumes subcriteria. Positively, 

calculated vehicular operating speeds on Granville Island fell within the desired shared 

space threshold of 5KM/H to 30KM/H (Karndacharuk, 2014). 

The analysis calculated that a number of factors affected operating speeds of 

vehicles on Granville Island. Pedestrian density did not have a significant impact, despite, 

MVA Consultancy (2010a) and Karndacharuk (2014) observing a strong, negative 

relationship between higher pedestrian densities and lower vehicular speeds. More 

frequent vehicle path crossings were the most disruptive factor in vehicle speeds and 

traffic volumes. Interaction occurrence frequencies, a consequence of vehicle path 

crossings, were calculated to reduce vehicular speeds by 0.168 KM/H for each additional 

interaction, based on a limited subset of observations (n=12).  

Economic: A statistically significant association between sample site location and 

the frequency of pedestrians passing through or stopping in the sample site was 

calculated. This result was expected due to the variegated land uses at each sample site. 

Site 2 was the most successful site with 305 pedestrians, or 35.5%, of the 860 users 

accessing the Granville Island Public Market. The frequency of vehicle path crossings 

corresponded to the intensity and mix of land uses at each sample site, corroborating the 

literature’s emphasis on abutting land uses and their potential to induce behavioural 

changes (Karndacharuk, 2014; MVA Consultancy, 2010a). 
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Safety: The analysis ascertained that the safety narrative maintained by shared 

space proponents was true for Granville Island. Juxtaposing the ICBC data with 

conventional streets in Vancouver confirms that Granville Island’s collision rate was 

extremely low. According to ICBC data, Hastings and Columbia Street, a frequent 

jaywalking and crash hotspot in Vancouver, hosted 49 vehicle-on-pedestrian collisions in 

a six-year period (Schuurman et al., 2009). Orthodox traffic environments cannot tolerate 

unregulated movements, since the street design emphasizes a predictable environment. 

When people transgress from predictable behaviours, the potential for collision increases, 

however, on Granville Island the opposite appears to be true. 

The unencumbered movement of pedestrians on Granville Island translated into 

116 vehicle and pedestrian encounters. The analysis calculated that there was a 23% 

chance that a pedestrian would encounter a vehicle when crossing the vehicle path. Once 

vehicles encountered pedestrians in the roadway, 89.7% of drivers reacted with 

consideration and humility, a very positive attribute for the Safety objective.  

Interactions and slow moving vehicles are an indicator of high pedestrian priority 

(Karndacharuk, 2014; Mackie et al., 2013). In Auckland, Karndacharuk (2014) calculated 

that lower mean vehicle speeds were positively associated with interaction frequency, 

attributing the high performance of Elliott Street to the high frequency of interaction 

occurrences. This result parallels this analysis’s major finding that higher frequencies of 

interactions were statistically correlated with lower vehicular operating speeds. 

The second piece of the research question asked ‘How does Granville Island 

perform as a shared street?”. To evaluate shared street performance on Granville Island, 

Chapter 6 utilized the KPI data and the AHP index to calculate a composite score for each 

sample site.   

To the author’s knowledge, this project forms the first application of the AHP index 

outside of Auckland, New Zealand. During the composite score calculation process, it 

became evident that Granville Island’s traffic context differed from the subcriteria 

intensities witnessed by Karndacharuk (2014) in Auckland. This necessitated an adaption 

of the intensity thresholds so that the spectrum of intensity categories corresponded to the 

operating context and behaviours on Granville Island. After amending the intensity 
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thresholds, the AHP index’s calculations determined that Site 2 was the most successful 

shared space, despite reporting a crash within its bounds.  

The initial composite score calculations were found to not be truly representative 

of desired shared street operations. It was established that Site 1’s composite score was 

exaggerated due to the substandard performance in the remaining criteria. Moreover, 

pedestrian trajectories at Site 1 resembled an orthodox segregated street environment 

more than Site 2 and 3. This warranted a recalibration of the AHP index for Granville 

Island. Based on Chapter 5’s analysis of behavioural data and key performance indicators, 

inductive reasoning was used to rebalance the objectives with the goal of supporting 

pedestrian reclamation of road space. When recalculating the composite scores, SS2 

performed highest, followed by SS3 and SS1.  

The adaptation of the index to suit Granville Island substantiated the capacity of 

the AHP index to be recalibrated to capture and assess specific behaviours in different 

operating contexts. This was an important finding, underscoring the significance of local 

conditions when evaluating shared space performance and corroborating the literature’s 

emphasis on local norms and priorities (Quimby and Castle, 2006; Luca et al., 2012; 

Musselwhite and Hammond, 2013). As Granville Island embarks on a new chapter in its 

history with the Granville Island 2040 Plan, the weights and objectives of the AHP index 

can be recalibrated to track progress.   

How did Granville Island perform as a shared street space? This research 

concludes that Granville Island effectively balances the Mobility and Access functions of 

shared streets, providing a safe travel environment for both pedestrians and drivers. The 

lack of segregation between road users and the absence of clearly defined road rules, 

allows for the road space to operate as a self-explaining environment without posing 

undue risk to road users. While these results are positive, the analysis determined that 

pedestrians did not reclaim road space at levels that correspond to the ambition of shared 

space environments. The chief ambition of a shared space is to engender a road 

environment where pedestrians have top priority. This ambition surpasses the behaviours 

observed on Granville Island. The examination of key behavioural data confirmed that 

pedestrians traveled primarily outside the vehicle path at all three sample sites. Most 
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significantly, the Place function was practically non-existent at all three sites. Road space 

was not reclaimed for place-based activities and was treated primarily as an area for 

vehicle and pedestrian movement. These shortcomings highlight the need to investigate 

mechanisms for encouraging greater pedestrian reclamation of road space on Granville 

Island. The next section provides possible directions for further research.  

7.2. Recommendations for Further Research 

This analysis revealed that pedestrians were apprehensive to reclaim road space 

and concluded that Granville Island’s performance in the Place objective was 

substandard. Overwhelmingly, pedestrians travelled outside the vehicle path (76.1%) and 

stationary activities in the road space were either brief or transitory. These findings indicate 

the need to investigate what could simulate pedestrian reclamation of road space on 

Granville Island. 

A critical first measure is to conduct qualitative research into pedestrian 

preferences, opinions and perspectives of shared space on Granville Island. This data 

could provide vital insights into what inhibits or enhances pedestrian confidence, including 

the rationale for specific desire line choices. The research of MVA Consultancy (2010b), 

Kaparias et al. (2012) and Karndacharuk (2014) provide ample direction in terms of what 

queries to explore. Qualitative research on Granville Island could draw upon this key 

research.  

When probing pedestrians about their opinion of shared streets in the United 

Kingdom, MVA Consultancy (2010b) and Kaparias et al. (2012) determined that there 

were negative associations with high volumes of traffic. Likewise, in interviews with shared 

space experts, Karndacharuk (2014) reported that when pedestrian densities were low, 

vehicles tended to dominate and pedestrians moved to the fringes of the space. Given 

that vehicle volumes on Granville Island were found to be excessive, it is certainly possible 

that qualitative research on Granville Island would produce comparable findings to 

Karndacharuk (2014), MVA Consultancy (2010b) and Kaparias et al. (2012). It is 

recommended to conduct an intercept survey focusing on pedestrian desire line choice 

and comfort, with the aim of determining why pedestrians are dissuaded from occupying 
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the road space. Importantly, the AHP index is amenable to qualitative data, as evidenced 

by Karndacharuk (2014), and can be used concurrently with the quantitative data to 

explore shared space performance further. 

To truly facilitate the street as a social space on Granville Island, future research 

must be undertaken to determine how to best reduce vehicular volumes. Merchants on 

Granville Island have expressed concerns about the proposed reductions in vehicular 

traffic and the potential consequences for their businesses (Zeidler, 2016). However, 

consumer research has found that merchants tend to over-estimate the number of patrons 

that drive to their businesses (Clifton et al., 2012). To dispel these misconceptions, robust 

trip share data should be procured, including questions related to Transportation Demand 

Management studies, for example, asking if participants opted to drive due to the ample 

free parking. Determining the mode share enables an evidence-based approach to 

creating a more people-friendly space on Granville Island. Excessive vehicle parking 

spaces could be removed, freeing up spaces for other uses, while demonstrating to 

merchants that their finances will not be harmed.  

There are a number of design factors that have proven to emphasize the self-

regulating nature of shared spaces while contributing to a successful public realm. 

Karndacharuk (2014) writes that a successful shared space can be achieved through: 

 “…key design elements, namely road space allocation for people, level 
and paved surface, safe zone provision and street furniture strategically 
positioned for placemaking and ‘staying’ activity, in order for the public 
street space to adequately perform multi-functions, particularly the place 
function, at consistently low operating speeds” (p.157).  

Key to public realm improvements is the ability of pedestrians to reclaim the street 

for stationary and social activities. Shared space scholarship has emphasized the 

importance of street furniture provision and distribution as a factor in building a hospitable 

‘staying’ environment for pedestrians (Department for Transport, 2007; Karndacharuk, 

2014; Hamilton-Baillie, 2008 as cited in Musselwhite and Hammond, 2013). Strategically 

placing the furniture reinforces the self-explaining and self-regulating features of the 

shared street (Karndacharuk, 2014) by conveying to drivers that they are entering a 

distinctive place. Furniture and other traffic calming measures limit the volumes of vehicles 
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and speeds, encouraging a greater diversity of stationary activities (Karndacharuk, 2014). 

The current dissemination of street furniture on Granville Island is adjacent to the roadway. 

No furniture is implemented directly in the vehicle path area or centre of the road space. 

This conveys to drivers that the road space is an area exclusively for movement.  

Transforming streets from a ‘place you go to, not through’ (PPS, 2016) requires 

that the street be designed for lingering not movement. The Project for Public Spaces 

(2016), maintains that ‘staying options’ and lingering are one of the key principles in 

making a social street. Street furnishings, whether in café-style patio tables or benches, 

enrich the street’s role as a place, encouraging more stationary activities and lingering. 

Shared spaces present an important opportunity to provide generous amounts of seating, 

encouraging people to spend more time in the street (Department for Transport, 2011, 

p.47). The addition of these elements to the road space on Granville Island could enhance 

the Place function of the street, by inconveniencing drivers, much like the case of Delft 

(Ewing, 1999) and other traffic calming efforts (Ewing, 2001; Crouse, 2004; Garrod et al., 

2002; Litman, 1999; Kjemtrup and Herrstedt,1992).   

On Granville Island there is spatial capacity to experiment with street furniture 

placement. One of the most fascinating findings of the analysis was the reduction in 

vehicular speeds at Sample Site 1, as a result of the parked taxis on February 1st. Narrower 

streets have been found to be positively correlated with reductions in vehicular speeds 

(NACTO, 2013; USDOT FHA, 2014). If vehicles can still navigate the street with parked 

taxis present, then theoretically that space could be repurposed for street furniture without 

halting or interrupting vehicular flow. Further research should explore this phenomenon. 

To demonstrate the potential, Figure 63 provides a rendering of repurposing taxi loading 

zones with café-style seating and buffering with benches or bollards at Site 1. 
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Figure 63 Repurposed parking space with café style seating (© S Baron, 2016) 

Other options are possible, like that imagined in Figure 64, where space for 

vehicular and pedestrian movement is maintained (indicated by the blue area). The 

repurposing of the parking space could be anchored by food trucks or other temporary 

amenities, enriching the vibrancy of the street and encouraging lingering and stationary 

activities. This could induce edge effects and support the Place function of the shared 

space. 
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Figure 64 Rendering of road space reallocation at Site 1 (© S Baron, 2016) 

Lastly, shared spaces must accomplish their objectives under all conditions. This 

research analyzed road user behaviour and quantified the performance of shared space 

on Granville Island during autumn and winter. It is recommended that future research 

explore shared space performance on Granville Island during spring and summer. 

Additional data will provide more robust statistical analysis and reveal the spectrum of 

conditions that might affect road user behaviour. New data and future analysis can be 

incorporated into the AHP index as detailed in Chapter 6. The analysis demonstrated that 

the AHP index is a conceptually rigorous model that is flexible to other traffic contexts and 

shared space priorities. The recalibration of the AHP index in this analysis provides a 

foundation for future explorations of shared space performance and behaviour on 

Granville Island and Canada.  
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Appendix A. Categorical Variables for Pedestrian 
Movements 

Table 26 Categorical variables for pedestrian movements and trajectories (© S 
Baron, 2016) 

 Categorical 
Possibilities 

Description 

Fringe 
Movement  

0. No 
1. North 
2. South  
3. Both 

East or West movement within the sample site, which is 
limited to the fringes of the roadway, essentially resembling 
a sidewalk or footpath. 0 indicates travel did not occur, 1 
indicates it occurred on the Northside of the roadway, while 
2 indicates it occurred at the Southside of the roadway. A 
numerical value of 3 means that the pedestrian traveled 
through both the North and South fringes of the roadway 
(thus implying a Crossing).  

Roadway 
Movement  

0. No 
1. Roadway North 
2. Roadway South 
3. Both 

East or West movement within the sample site that occurs 
directly in the roadway. 0 indicates that no movement took 
place in the roadway, 1 and 2 indicate that movement 
occurred in the roadway on the North portion or South 
portion respectively, while 3 implies the pedestrian moved 
through both the North and South areas.  

East or 
West 
Quadrants  

0. No 
1. East or West  

 

Trajectory 0. Pass Thru 
1. Retail North 
2. Retail South 
3. Car Access 
4. Place 

This category records the trajectory of the pedestrian. 0 
indicates that the pedestrian simply passed through the 
sample site, whereas all other categories imply that a stop 
was made. Numeric 1 and 2, indicate that the pedestrian 
accessed Retail on the South or Northside of the street 
(only for sample sites 2 and 3). Numeric 3 indicates that the 
pedestrian accessed a car or taxi. Lastly, numeric category 
4 indicates that a pedestrian stopped for the Place function 
that the sample site offers.  

Other 
Trajectory 

1. Plaza 
2. Parking North 
3. Parking South 

This category is only valid for sample sites 2 or 3. The 
Numeric values simply record whether the pedestrian 
traveled through sample site 2’s Plaza or the North Parking 
lot. For sample site 3, only Numeric 2 and 3 apply.  

Crossing 0. No 
1. Yes 

If a crossing was made, meaning the pedestrian crossed the 
length of the roadway, then the pedestrian is assigned a 
numerical category of 1.  

Anomaly 0. No 
1. Yes 

This variable simply notes whether an anomaly is present 
that may or may not impact behaviour. For example, if a truck 
is present in the roadway.  
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Figure 65 Pedestrian Movement categories for Site 1 (© S Baron, 2016) 
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Figure 66 Pedestrian Movement categories for Site 2 (© S Baron, 2016) 
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Figure 67 Pedestrian Movement categories for Site 3 (© S Baron, 2016)
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Appendix B. Road User Conflict and Interaction Severity 
Criteria  

Table 27 Interaction severity criteria (© Kaparias et al., 2015, p.119) 

Grade Pedestrian’s Reaction Vehicle’s Reaction 
Criterion I: Change in Pace 
1 Continues at the same pace Continues at full speed 
2 Accelerates so as to complete 

the crossing before 
the vehicle’s arrival  

Slows down well in advance 
but does not come to 
a stop 

3 Stops temporarily to let vehicle 
pass and then 
continues.  

Slows down well in advance 
and stops before the 
crossing point 

4 Returns to pavement 
immediately.  

 

Criterion II: Change in Direction 
1 Continues along intended path  Continues along intended path 

2 Deviates to avoid vehicle  Deviates to avoid pedestrian 
3 Returns to pavement  - 

Criterion III: Subsequent Acceleration  
1  Accelerates as soon as 

pedestrians have 
crossed their path  

2  Waits until all pedestrians are 
well clear before 
accelerating  

3  No change in speed 
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Appendix C. Supplementary Photos  

 

Figure 68 Taxis parked at Sample Site 1 (© S Baron, 2016) 

 

Figure 69 Vehicles unloading market freight at Sample Site 2 (© S Baron, 2016) 
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Figure 70 Informal loading zone at Sample Site 3 (© S Baron, 2016) 
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Appendix D. Analytical Hierarchy Process  

Notes on the AHP Index: 

To calculate the performance index, the idealised priority of each intensity 
on level four (the range of intensities of each subcriteria) is simply multiplied 
by the global priority of its corresponding subcritertion on level three 
(Karndacharuk, 2014). Then the scores are summed up for each KPI. The 
result is a composite score of the performance index (Karndacharuk, 2014). 

The vast majority of the intensity of importance defined by Karndacharuk 
(2014) were deemed appropriate for the Granville Island traffic context, 
save for the Pedestrian and Safety subcriteria. Under the Pedstrian 
objective, the Ped Density and Ped Along Veh Path Ratio were merely 
inverted, so that the relative weight of importance are as follows: Ped 
Density (0.333) and Ped Along Veh Path Ratio (0.667). In short, 
pedestrians walking along the vehicle path contribute to the goal of shared 
space at least two times the amount as much as pedestrian density.  

Next, under the Safety criterion an additional subcriteria was added, which 
captures the proportion of pedestrians who engage in a Roadway crossing 
category, a proxy for a pedestrian’s sense of security. The subcriteria were 
amended to redistribute the relative weight of importances, assigning 
similar weight to the Crossing, Interactions and Conflict categories. The 
Crash category received the smallest weight of importance. 
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Figure 71 AHP evaluation hierarchy reproduced (© Karndacharuk, 2014, p. 147)
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Table 28 Fundamental scale of absolute numbers (© Saaty, 2008, p.86) 

Intensity of 
Importance 

Definition  Explanation 

1 Equal Importance Two activities contribute equally to the objective  

2 Weak or Slight  

3 Moderate Importance Experience and judgement slightly favour one activity 
over another  

4 Moderate Plus  

5 Strong Importance Experience and judgement slightly favour one activity 
over another 

6 Strong Plug  

7 Very strong or demonstrated  An activity is favoured very strongly over another; its 
dominance demonstrated in practice.  

8 Very, very strong  

9 Extreme Importance The evidence favouring one activity over another is of 
the highest possible order of affirmation. 
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Appendix E. Global Results of User Dwell Time 

Table 29 Global results of user dwell time (© S Baron, 2016) 

 Sample site 1 Sample site 2 Sample site 3 

Date Dwell Time # of Peds Dwell Time # of Peds Dwell Time # of Peds 

Dec 18       
 - - 31 sec 2 37 sec 2 
 - - 22 sec 3 10 sec 2 
 - - 1 min 26 2 12 sec 2 
 - - 10 sec 2 1 min 22 sec 2 

Jan 15       
 1 min 14 sec 1 10 sec 3 10 sec 2 
 - - 12 sec 2 5 min 42 sec 6 

Feb 1       
 6 min 54 sec 2 10 sec 3 23 sec 4 
 10 sec 1 18 sec 1 - - 
 - - 10 sec 4 - - 

Feb 22       
 47 sec 2 16 sec 2 30 sec 1 
 2 mins 39 sec 1 10 sec 4 1 min 36 sec 1 
 15 sec 2 - - 57 sec 1 
 - - - - 38 sec 1 

SUM  9  28  24 
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Table 30 User dwell times in the Net Loft public space (© S Baron, 2016) 

Date Dwell Time # of Pedestrians 

Dec 18 482 sec 2 

 44 sec 1 

 14 sec 1 

 44 sec 3 

 43 sec 3 

 15 sec 3 

 74 sec 1 

Jan 15 29 sec 2 

 101 sec 2 

 175 sec 2 

 101 sec 4 

 109 sec 1 

Feb 1 20 sec 5 

 47 sec 3 

 840+ sec 2 

 37 sec 1 

 17 sec 2 

 94 sec 3 

 26 sec 4 

Feb 22 16 sec 1 

 40 sec 2 

 27 sec 2 

 265 sec 2 

 21 sec 2 

 146 sec 2 

 16 sec 2 

 178 sec 2 
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Appendix F. Global Results of Pedestrian Trajectory Movements 

Table 31 Sample Site 1 global video survey results (© S Baron, 2016) 

Date Temp Weather Time and Day Total 
Pedestrians 

Total 
Crossings 

Total 
Pass 
Thru 

Taxi Place Car Fringe 
Movement 

Vehicle 
Path 
Movement 

18.12.15 5.3C Sunny Friday, 14:00-
15:00 

202 25 202 - - - 187 32 

15.01.16 3.0C Cloudy Friday, 12:00-
13:00 

167 1 167 - - - 153 27 

01.02.16 6.0C Mixed Monday, 
13:00-14:00 

127 3 120 2 - 5 115 20 

22.02.16 9.0C Sunny Monday, 
13:00-14:00 

143 9 132 - 11 - 129 32 

TOTAL    639 38 621 2 11 5 584 111 
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Table 32 Sample Site 2 global video survey results (© S Baron, 2016) 

Date Temp Weather Time and Day Total 
Pedestrians 

Total 
Crossings 

Total 
Pass 
Thru 

Public 
Mkt. 

Net 
Loft 

Plaza 
Access 

Fringe 
Movement 

Vehicle 
Path 
Movement 

18.12.15 5.3C Sunny Friday, 14:00-
15:00 

235 90 165 64 0 1 143 65 

15.01.16 3.0C Cloudy Friday, 12:00-
13:00 

218 107 125 82 5 0 137 31 

01.02.16 6.0C Mixed Monday, 
13:00-14:00 

166 77 93 58 7 2 110 14 

22.02.16 9.0C Sunny Monday, 
13:00-14:00 

241 96 127 101 4 0 169 47 

TOTAL - - - 860 370 510 305 16 3 559 157 
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Table 33 Sample Site 3 global video survey results (© S Baron, 2016) 

Date Temp Weather Time and 
Day 

Total 
Pedestrians 

Total 
Crossings 

Total 
Pass 
Thru 

Retail 
North 

Retail 
South 

Fringe 
Movement 

Roadway 
Movement 

18.12.15 5.3C Sunny Friday, 
14:00-
15:00 

130 25 122 4 4 114 29 

15.01.16 3.0C Cloudy Friday, 
12:00-
13:00 

95 30 91 2 2 74 18 

01.02.16 6.0C Mixed Monday, 
13:00-
14:00 

104 25 102 0 2 81 18 

22.02.16 9.0C Sunny Monday, 
13:00-
14:00 

122 24 114 2 6 83 35 

TOTAL - - - 451 104 429 8 14 352 100 
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Appendix G. Global Vehicle Speed and Volume Results 

Table 34 Global vehicle speed results (© S Baron, 2016) 

Location, 
Date 

Mean Speed Median Speed Max Speed Total Volume 

SS1, Dec18 12.4 KM/H 11.3 KM/H 25.2 KM/H 76 
SS1, Jan 15 11.2 KM/H 11.2 KM/H 16.5 KM/H 72 
SS1, Feb 1 9.4 KM/H 9.5 KM/H 11.9 KM/H 59 

SS1, Feb 22 11.1 KM/H 10.8 KM/H 11.1 KM/H 61 
Mean 11.1 KM/H 10.4 KM/H 16.2 KM/H 268 

SS2, Dec 18 7.7 KM/H 7.6 KM/H 14.1 KM/H 55 
SS2, Jan 15 7.0 KM/H 7.1 KM/H 11.3 KM/H 55 
SS2, Feb 1 8.8 KM/H 8.8 KM/H 14.9 KM/H 38 

SS2, Feb 22 5.8 KM/H 6.1 KM/H 8.5 KM/H 60 
Mean 7.2 KM/H 7.1 KM/H 12.2 KM/H 208 

SS3, Dec 18 10.4 KM/H 10 KM/H 16.7 KM/H 70 
SS3, Jan 15 10.1 KM/H 9.0 KM/H 17.0 KM/H 67 
SS3, Feb 1 10.5 KM/H 10.3 KM/H 14.4 KM/H 53 

SS3, Feb 22 10.6KM/H 10.7KM/H 14.8 KM/H 55 
Mean 10.4 KM/H 10.3 KM/H 15.7 KM/H 245 
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Appendix H. Global Interaction Occurrence Results  

Table 35 Global interaction occurrence results (© S Baron, 2016) 

Location, 
Date 

ESS OR 
SCP 

Pedestrian Reaction Vehicle Reaction  

 ESS SCP Criterion I Criterion II Criterion I Criterion 
II 

Criterion III TOTAL 
INTERACTIONS   

SS1   1 2 3 4 1 2 3 1 2 3 1 2 1 2 3  
 Dec 18 9 0 2 0 6 1 7 1 1 6 2 1 9 0 1 0 8 9 
Jan 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Feb 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Feb 22 2 0 0 0 2 0 2 0 0 2 0 0 2 0 0 0 2 2 
Total 11 0 2 0 8 1 9 1 1 8 2 1 11 0 1 0 10 11 

SS2                   
Dec 18 18 7 13 3 7 2 19 4 2 10 9 6 24 1 8 4 13 25 

Jan 15 20 1 13 1 6 1 21 0 0 5 11 5 21 0 2 5 14 21 
Feb 1 3 6 7 0 0 2 8 1 0 5 3 1 8 1 1 1 7 9 
Feb 22 11 10 11 2 6 2 18 3 0 8 10 3 19 2 4 3 14 21 
Total 52 24 44 6 19 7 66 8 2 28 33 15 72 4 15 13 48 76 

SS3                   
Dec 18 10 3 6 2 3 2 8 3 2 8 5 0 11 2 2 0 11 13 
Jan 15 5 1 3 0 3 0 5 1 0 6 0 0 5 1 1 0 5 6 
Feb 1 3 3 4 0 2 0 6 0 0 4 2 0 2 4 1 0 5 6 
Feb 22 0 4 1 0 3 0 4 0 0 4 0 0 4 0 0 0 4 4 
Total 18 11 14 2 11 2 23 4 2 22 7 0 22 7 4 0 25 29 
TOTAL 81 35 60 8 38 10 98 13 5 58 42 16 105 11 20 13 82 116 
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Table 36 Global pedestrian reaction data (© S Baron, 2016) 

Pedestrian Reaction S1 S2 S3 

Criterion I # % # % # % 

1.Continues at Same Pace 2 18.2 44 57.8 14 48.2 

2.Accelerates so as to complete crossing before the 
vehicle’s arrival 

0 0 6 7.8 2 6.8 

3.Stops temporarily to let the vehicle pass and then 
continues 

8 72.7 19 25.0 11 37.9 

4. Returns to pavement immediately 1 9.1 7 9.2 2 6.8 

    

Criterion II       

1.Continues Along Intended Path 9 81.8 66 86.8 23 79.3 

2.Deviates to Avoid Vehicle 1 9.1 8 10.5 4 13.7 

3.Returns to Pavement 1 9.1 2 2.6 2 6.8 
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Table 37 Global vehicle reaction data (© S Baron, 2016) 

Vehicle Reaction S1 S2 S3 

Criterion I # % # % # % 

1. Continues at Full Speed 8 72.7 28 36.8 22 75.9 

2. Slows down in advance but does not come to a stop 2 18.1 33 43.4 7 24.1 

3. Slows Down Well in Advance and stops before reaching 
the crossing 

1 9.1 15 19.7 0 0 

Criterion II       

 SS1 % SS2 % SS3 % 

1.Continues Along Intended Path 11 100 72 94.7 22 75.9 

2.Deviates to Avoid Pedestrian 0 0 4 5.3 7 24.1 

Criterion III       

 SS1 % SS2 % SS3 % 

1. Accelerates as soon as pedestrians have crossed their 
path 

 

1 9.1 15 19.7 4 13.8 

2. Waits until all pedestrians are well clear before 
accelerating 

 

0 0 13 17.1 0 0 

3. No change in speed 10 90.9 48 63.1 25 86.2 
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Appendix I. Desire Line Analysis  Results
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Figure 72 Sample Site 1 desire line analysis results per date (© S Baron, 2016) 
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Figure 73 Sample Site 2 desire line analysis results per date (© S Baron, 2016) 
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Figure 74 Sample Site 3 desire line analysis results per date (© S Baron, 2016) 
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Appendix J. Composite Score Calculations 

Initial Composite Score Calculation  

PI SS1  

0.083(0.152)+0.028(1.000)+0.123(0.304)+0.062(0.355)+0.177(0.122)+ 

0.088(0.304)+0.058(0.120)+0.015(0.220)+0.201(1.000)+0.088(1.000)+ 

0.077(0.102) = 0.455 

PI SS2  

0.083(0.552)+0.028(0.189)+0.123(1.000)+0.062(1.000)+0.177(1.000)+ 

0.088(1.000)+0.058(1.000)+0.015(1.000)+0.201(0.258)+0.088(1.000)+ 

0.077(1.000) = 0.791 

PI SS3  

0.083(1.000) +0.028(0.355) +0.123(0.122)+0.062(0.189)+0.177(0.304)+ 

0.088(0.552)+0.058(0.323)+0.015(0.575)+0.201(0.258)+0.088(0.552)+ 

0.077(0.323) = 0.375 
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Appendix K. SPSS Results 

Chi Square Results, Vehicle Path Crossing Frequency and Sample Site Location 

Table 38 Crosstabulation (© S Baron, 2016) 

 Yes No % of People Cross 

SS1 17 305 5% 
SS2 149 173 46% 
SS3 79 243 25% 

 

Table 39 Chi-Square tests (© S Baron, 2016) 

 Value df Asymp. Sig. (2 – 
sided) 

Pearson Chi- Square 263.372a 2 .000 
Likelihood Ratio 294.632 2 .000 
N of Valid Cases 1950   

 

Table 40 Symmetric measures (© S Baron, 2016) 

  Value Approx. Sig. 

Nominal by Nominal Cramer’s V .368 .000 
 .  

N of Valid Cases  1950  
 

Chi Square Results, Vehicle Path Crossing Frequency and Sample Site Location 
(Elaboration Test) 

Table 41 Crosstabulation (© S Baron, 2016) 

 Crossing   

Location  No Yes Total % 

SS1  166 1 167 0.5% 
SS2 111 107 218 49.0% 
SS3 65 30 95 31.5%  
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Table 42 Chi-Square tests (© S Baron, 2016) 

 Value Df Asymp. Sig (2 – sided) 

Pearson Chi Square 108.976a 2 0.000 

Likelihood Ratio 143.039 2 0.000 
N of Valid Cases 480   

 

Table 43 Symmetric measures (© S Baron, 2016) 

  Value  Approx Sig. 

Nominal by Nominal Cramer’s V .476 .000 
N of Valid Cases  480  

Chi square results, vehicle path travel and sample site location 

Table 44 Crosstabulation, engaging in vehicle path travel (© S Baron, 2016) 

 Vehicle 
Path 

Travel 

Did Not Engage in 
Vehicle Path Travel 

Total Pedestrians % 

SS1 111 528 639 17% 
SS2 157 703 860 18% 
SS3 100 351 451 22% 
Total  368 1582 1950 18% 

 

Table 45 Chi square tests (© S Baron, 2016) 

 Value df Asymp. Sig. (2 – 
sided) 

Pearson Chi- Square 4.363a 2 .113 
Likelihood Ratio 4.254 2 .119 
N of Valid Cases 1950   

 

Table 46 Symmetric measures (© S Baron, 2016) 

  Value Approx. Sig. 

Nominal by Nominal Cramer’s V .047 .113 
 .  

N of Valid Cases  1950  
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Chi Square Results, Pass Through or Stop and Sample Site Location  

Table 47 Crosstabulation, frequency results (© S Baron, 2016) 

 Trajectory   
 Pass-Thru Stop Total 

SS1  621 18 639 
SS2 510 350 860 
SS3 429 22 451 
 1560 390 1950 

 

Table 48 Chi square results (© S Baron, 2016) 

 Value df Asymp. Sig. (2 – 
sided) 

Pearson Chi- Square 412.638a 2 .000 
Likelihood Ratio 449.499 2 .000 
N of Valid Cases 1950   

 

Table 49 Symmetric measures (© S Baron, 2016) 

  Value Approx. Sig. 

Nominal by Nominal Cramer’s V .460 .000 
 .  

N of Valid Cases  1950  

Chi Square Results, Traffic Volumes and Frequency of Crossings  

Table 50 Crosstabulation (© S Baron, 2016) 

 Crossing 
No 

Crossing Yes Total Pedestrians 

High 513 81 594 
Medium 522 323 845 
Low 403 108 511 
Total  1438 512 1950 
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Table 51 Chi square tests (© S Baron, 2016) 

 Value df Asymp. Sig. (2 – 
sided) 

Pearson Chi- Square 118.295a 2 .000 
Likelihood Ratio 120.929 2 .000 
N of Valid Cases 1950   

 

Table 52 Symmetric measures (© S Baron, 2016) 

  Value Approx. Sig. 

Nominal by Nominal Cramer’s V 0.246 .000 
   

N of Valid Cases  1950  

Chi Square Results, Accessing Retail, Passing Through or Accessing Place 

Table 53 Crosstabulation, retail, pass through or place (© S Baron, 2016) 

 Retail, Pass Thru or Place  

Crossing Pass Through Retail Place Total 

No 1255 173 10 1438 
Yes 314 177 21 512 
Total 1569 350 31 1950 

 
Table 54 Chi square tests (© S Baron, 2016) 

 Value df Asymp. Sig (2 sided) 

Pearson Chi Square 166.015 a 2 .000 

Likelihood Ratio 150.355 2 .000 

N of Valid Cases  1950   
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Table 55 Symmetric measures (© S Baron, 2016) 

   Approx Sig. 

Nominal by Nominal Phi 0.292 .000 
 Cramer’s V 0.292 .000 

 Contingency Coefficient 0.280 .000 
N of Valid Cases  1950  

 




