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Abstract

While sustainability dominates the discourse in urban theory and practice, a growing

literature has recognized thaportance of liveability in citymaking. Livability is the

sum of factors that contribute to a city's quality of life. One significant factor is access to
services and goods for pedestrians, an aspect of planning that scholars and planners have
long negletedAccessi ble amenities fulfil a cityos
component ofgood urbanform: a mat eri al and et hical mo r |
privilegescompacihessand mixed land usés integrak amenities and peopl€ities

aroundthe wortl, especially those in North America, face challenges that fsbem

sprawling urban formsAs aresult, constrains to access for the pedestrian abound

Importantly, this phenomenon exists beyond global and globalizing cities. Indeesl, whil

the literaturdocuseson large cities,there is an increasing need to explore and

understand the fate of medium asmaller citiesThis study contributes to the small city
scholarship by offering a descriptive assessment of access to amenities igizemid
Canadianct y, St. Johndés (NL), through an analy
between 2006 and 2010arguethag i ven St . Jo hndemsityur ban for m
disconnected streets, low mix use,-tt@ndly), access to amenities is low across the

metropolitan rgion. My findings have several significant resulisst, the average

minimum distances to amenities exceed the established walking retaid®0m across

t he St . John 0;second, theroipaorismatch aof papulatiosm to amenity

across theegion third, vulnerabledemographic groupike the young and the elderly

who arein higher neeaf amenitiegypically enjoybetteraccess than others; and fourth,



accessibility idoetterwhere urban form is more compaktnally, | concludethat
accesdility in St. John's is spatially unequal, but fairly equitable, and that areas with

higher accessibility are concentrateald City of St. John's.
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Chapter 1: Introduction
1.1 Living, working, and playing for all/l [

The Churchill Park devel opment represented
(Shrimpton &Sharpe, 1980, p. 93).

[ Churchill Park] introduced fAimoderno house
offering to its inhabitants a residential environment radically different from anything seen
previously. The development doubled the area o€ity and its longterm impacts on the

devel opment of St. Johndés can hardly be wund

| almost expect to see tumbleweeds roll past my feet when | walk along a stretch of Rowan
Street in Churchill Square these days. Matld be the site of the SaveEasy grocery store,
which shut down this winter, the last of a series of grocery stores to have been on the
location for more than 50 years (Gushue, 2012, p.1).

These epigraphs represéimtee distinct periods in the urbarshii or y of St . J
the capitaktity of Newfoundland and Labrador. From the creation of Churchill Park
one of the first and largest garden suburbs in North Amérioahe suburbanization that
folowedand t he current st antradcomnfercidl dacdiapene of t h
these three passages highlight a city in change. First developedmpact community
with a vibrant do wmsihcebecomearsmaalngcdyt, . Johnds h
characterized bipw density, singlause neighbourhoods abdy box retail (Collins,
2004; Shrimpton & Sharpe, 198B¢prward, 1957). Following the construction and
development o€hurchill Park in the 1940syhich effectively doubledhe size of old St.
J o h n oblacal hotisimgestock increasedibstantiallyalleviating the crowding and poor
sanitation of the innecity. All planning decisions have impacts, however, and the choice
to sprawl has since led to a lack of interest to buildl&rsity, mixed land use, atul

sustain locafarmland The actions of the pakhaveset the stage for further



suburbanizatom nd expansion through t KShrimpton& J o hn 0 s
Sharpe, 1980).

According to geographer ChiogpherSharpe (2006thedeveloperof Churchill
Park had a clear vision in the 194@soffr r esi dent s logertocdte@amed 6 a
environment thaineets the changing needs and conveniences of modern urban life. By
all intents and purposes, Churchill Park ilgssfirst attemptin the provinceo build the
6gar den s ubur bod(sub)arbandeeelppmanm thanreatred waride
attention by the early twentieth century (Ward, 2005). For their part, urban planners in St.
Johewei sioned three villages of fAsingle fal
shoppi ng c enark siteetlmatoenaldeommaniies to live, work and play
(Bland, 1946, p. 6 However, that vision was shdited. Only dVillage Adi one of three
live/work/play areas planned for the subunwas built, with Churchill Square as its
shopping area. Withrdy one commercial area, Churchill Park fell short of providing
accessible amenities to its residents. The replication of the garden suburb across the city
led to a process of suburbanization, spatial expanamttheloss of accessibility for
pedestriana of allbackground¢Shrimpton & Sharpe, 1980).

Beyond the local scale, howev@&@hurchill Park is part of the national story of
suburban development and transformationrdanCanada. Over the last decades,
municipal governments have conceded powgritcate interests, supped by a growing
consumer markeind NYMBYi st culture (Grant, 2001). At first, Churchill Park was a
project to be lauded: as a public gotite park was a direct attempt to maintain local

control of development and build selbntaned communities with access to green space.



In time, however, the project proved taxpensive for the government amd the
resulting privatization of developmeminly one live/work/play community was built
(Sharpe, 2005). Elsewhere in the city, thent continued.

As a direct result of this urban transformation from compactness to sprawl, people
who do not own a private vehicle have suffered the most. In fact, an important literature
on pedestrianzation is emerging and growing, as a responseniegibet of people on
foot that have made cities inhospitable to the-dower. Pedestrianization is an integral
part of the discussion in my thesis and | made use of the urban geography literature to
address the research on pedestrians. In additionspedei ans 6 behavior has
relation to urban form and design (Jin, 20Mjch is further evidence of the
interconnection between pedestrians and other urban issues.

Spurred by the demands of car owners, city councils increasingly segregated la
use and greenlighted strip mall seekdngd O0bi g
developers (Simmons & Hernandez, 2006). These developments pulled people and
businesses away from the downtown area (Shrimpton & Sharpe, 1980), leading to a
dispersim of activity into commercial islands that are hard to access on foot. By 2012,
this commercial decline spread to Churchill Park. As the #pidgraph aboveescribes,
Village A (Churchill Square) tdhlost its last and only grocery stome process that &
replicated over tim¢CBC News, 2015). Geographers and other researchers interested in
the urban environment have long argued that such trends consistently result in negative
impacts for all types of communities and their quality of life (Witkeal. 2003; Talen,

2002; Smithet al, 1997). When amenities disappear, neighbourhoodgHheseritality



and accessibilityOne key result is thatarticular people sufferindeed citizens that are
less mobile such asiniversity students and senior citizansChurchill Parkare
disproportionately affected by the cultures of larsg and planninthat cater to
decentralizatiorand reduced access.

In addition to the loss of centralized and traditional commercial activity, single
detached housing continuesh® the residentiatyleo f ¢ hoi c es.Ramanddt . Jo hr
parcel of this trend is the fact thaighty percento$t . J o h n &své,whilegl®i dent s
street networkhave low connectiviy and are characterized by daendly developments
likecutkdes acs (Statistics Canada, 2010b; 2008) .
become noftompact, with decreasing densities despite steady population growth
(Statistics Canada, 2008). Howewehile the changng urban form magnhanceur
understandin@f change in urban function, it does not always provide a complete picture.

After all, Churchill Square continues to have mixed land use and the SaveEasy store is
still owned by its parent company, Loblaw and Co. In addition, demand for a grocery
store in the aa remains strong (Gushue, 2012). Despite retaining its urban form,
accessibility has decreased. This may be due to the pull factors caused by the dispersion
of commercial activity elsewhere, but it could also be a result of other forces at play.
Neverthedéss | argue thatt is imperative to firsguestionurbanfunction With this in

mind | ask:ls the city providing for its residents? Are amenities accessible to all?

While we might single out Churchill Park, these central questions warrant a wider
invedigation beyond thisocalcommunity to understand just how accessible amenities

are for citizens across the St. Johndés met



1.2. Research questions and objectives

The primary goal of this thesis is to evalutite landscape of accessiljlit i n St . John
In particular, | explorgpedestrian accessibility to various amenities across all
neighbourhoods in the St. Johndéds Census Me
objective is to understand what drives different levels of accessiyligvaluating the
City odsstinct urban form. More specifically, this thesis attempts to answer the following
guestions:
1. How accessible is the St. Johndos CMA fo
to reach amenities?
2. Are there differences in accesstly across parts of theetropolitan area
3. Is accessibility higher where there is more population or is there a mismatch of
population to amenities?
4. Are there differences in accessibility by amenity? If so, which amenities are more
accessible?
5. Are theredifferences in accessibility by demographic group? If so, which
segments of the population have higher and lower accessibility?
6. Is there a relationship between urban form and accessibility?
Theanalysis first requiresneanalysisof accessibility. By drawg froma detailed and
well-establishednethodologral literature, a number agheasurementare conductedlo
begin facilities and services are counted across the CMA and by census dissemination
area. Second, distances are measured to determine thgeatmera it takes a pedestrian
to access amenities. In addition, an analysis of amenities per number of people is
undertaken to assess whether accessibility is higher where need is higher. Finally, urban
form is analyzed tdeterminewhether a less compaftrm affects accessibility. This is

accomplishedby comparing accessibility measures in the denser and more compact

downt own areas of St . ddreabhfarthes fromithe ferbauh e mor e



Urban form is measurdtirough a comparisonof psearur ban St . Jwmahnos

ur ban S accordihgioHeneds f population and building densilgnd-use mix

and distance to amenities

1.3. Thesis structure

This thesis is dividechto seven chapters. The second chagtgews the literature on
accessibility and urban quality of liteadthe third chapter reviews the literaturewban
form. Thisliterature review serves the purpose of offering the reader an overview of the

development of accessibility as a central topic of discussion in geszgraphy and its

an

related disciplines. Furthermore, the revi

ur ban amenities, which are essential el
Finally, the review introduces discussions on urbanpamtmess versus non
compactness, the elements of urban form, and how the form of a city is related to
accessibility.

Chapter 4ntroduces the operationalization of accessibility as a core component
in any analysis on accessibility to services in the ttitgrovides a detailed explanation
of the scale of analysis, tlseurcedata, and the methodologies used, including
measurement approachesd distance measures. Chapter 5 and chapersént and
discuss the resultof this analysis, including an evaiaa of accessibilityto urban
amenitiesand an evaluation of urban form and its relationship to accessihitig City
of St ,respectivetyin shapter 71 offer concluding remarkandreflect upon

future research opportunities and ways todaih this study.

e me



Chapter 2 Literature Review Part |: Reaching liveability: the
importance of accessible amenitiem the city

Chapter 2 constitutes the first of two par
writing and musings of urban theorists améggitioners on how cities should be planned

can help explain the significance of accessibility and accessible amenities, both in terms

of the sustainability of a city and its in
cities, the quantity andquality of urban amenities can make a difference in the ability of

smalkr citiesto attract population and grow their econon{i@ebertson, 1997)

2.1. Exploring the functions of the city: Amenities, liveability and quality of life

American architectloi s Sul |l i van once wrote that #Afor
function does not change form does not <cha
referring to the idea that architecture and the built environment should be reflective of its
purpose (Rawsthori2009).His words have had a lasting influence on architects and

designersll over the worldIn fact, modern architecture seeks to integrate the human

and the social with the material and physical. Although function in industrial design has
evolved awayrom the limitations of formi nowadays microchips store more capacity in
lessspacéSul | i vands origi nanakii dega At iclilt yadsp Ifiue
purpose is to provide an environment suitable for human habitat. In other words, cities
mustbeliveablet o t he degree that they can ful fil
only be fulfilled through the provision of equitable accessibility to urban amenithes

facilities and services that satisfy the needs of urbanites, makes placewvatioadife,



and promote peopl ebs wetalPOI3eWitegetal,2003.en 2015

Considering these isssid argue that for cities to be liveable, their function is to provide
amenities that araccessible forallf e g ar d | e shgsicabdbilityoonmeobilgy p
Someone on fogtfor instance, shouldave the same capacity to reach a destination than
someone driving a car, within a reasonable amount of time and éfideed, it has been
argued extensively thateessible amenitigafluence not only aityG long-term
sustainabilitybut are also important @ktracting people and activity (Glaesgral,
200) . J a n e(1962a0bsertatoass/er five decades agupport this argumeiit
cities only survive when they promote a dsigy and mix of activities and people.

Liveability and quality of life (QOL) are iportant for all urban communities and
a c i t yednssustainabildy. These two concepts have been used in urban research
and writing to refer téhe opportunities andigasures that a city offers to its resideantsl
the satisfaction people get from their surrounding environifiuth & Franklin, 2014
Mulligan et al, 2004).A city with a high quality of life or liveability typically provides a
healthy natural and buiénvironment, safety and security, affordable housing and
mobility, job opportunities, and accessible municipal services (Timmer & Seymoar,
20096. In this way, QOL is influentiaat multiple scales: individuals afidms often
makedecisions to relocatenthe basis of lifestyle and QOL arak suchthey aredrivers
of urban growth and competitiveness (Glaeseal, 2001 Sirgyet al, 200Q Ley, 1996
Keeble, 1990Campbellet al, 1976.

An increasing number of studibave devised various indicatassmeasure QOL

all of which are related to amenitidRaphaett al (2001) divided features of QOL by



their scale of impact: (1) individual wetkeing; (2) belonging; and (3) personal growth.
These domains are influenced by the quantity and quality ofitiese For instance,
physical and psychological wddeing are supported by heafthomoting amenities and
other services or facilities. Spiritual wellbeing can be supported by the presence of social
and religious amenities; while community belongingfisaed by the availability of
resources and services in general. Finally, personal growth is supported by the
availability of activities and spaces that people can engage in regularly, such as school,
work, outdoor and recreational activities, and otkaring spaces. Other amenities and
features that tend to be evaluated to rank cities by liveabilityGir iQclude levels of
employment, transit, walkability, accessib
perceptions and lived experiences (MararSténson, 2011).

The fact that the presence, quantigd quality of amenities can influence
indicators of quality of life signifies th&@OL and, by extension, urban liveability,
depend onhesuccessful and effective provision of services to all urlif@zens.Jane
Jacobs (1961) consistently argued that successful cities and neighbourhoods are made of
bustling streetscapes, as spaces with people engaging in a myriad activities. Amenities
are essential to building those streetscapes by attracting pewopézeating business and
employment opportunities as well as promoting people to gather, to socialize and to
invest in their community (Albougt al.,2013; Chen & Rosenthal 2008; Rappaport,
2008; Mathur & Stein2005 Altschuleret al,2004; Clarket al, 2002; Raphe¢t al.,
2001; Rogerson 1999). Put another way, the amenity is to the city as the atom is to the

molecule.



Clearly, amenities provide goods and services needed for daily living. But on a

deeper level, every amenity has embedded valuesitkatlg or indirectly contribute to

liveability. Urban amenities can impropee o pl e 6 physi cal(Daled ment

et al, 2006;Franket al.,2007; Franket al, 2004);they can reducair pollution (Nowak

et al,2006);fostersocial interactionbuild socialand communitycapital(Franciset al.,
2012; Cattelkt al.,2008 Duanyet al., 2000;0ldenburg,1989);andconstitute business
andemploymenbpportunitieghat generate tax reveniar the city (Glaeseet al.,

200]). The availability and aessibility of amenities are therefore vital factors for quality
of life in the city and their neighbourhoods. These benefits are explored further in the

following three sections.

2.1.1Amenities and public life

Amenities contribute to buildingwhat Ashd n ( 2006) <call s t he
2006), a space where citizens have the
their social or economic background. For Amin, the good city is built around solidarity,
inclusion, and democratic engagemaenwthjch are all supported by public amenities.
Public amenities are the most concrete
public spaces freely, to congregate, to protest and to exercise their citizenship (Amin

2006). These inalienable rightall for the protection of public spaces and services,

elements that are consistently eroded under neoliberal and corporate interests @renner

al., 2012; Harvey, 2012).

10
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Amenities support neighbourhoods. When the existence of amenities is
threatenedresidents often mobilise in order to protect the places and activities they
cherish (Althuschuleet al,2004; Raphaedt al,2001). Amenities can be vital resources
that hold neighbourhoods together and create a sense of place and belonging. The stakes
are high when it comes to failing or predatory amenities, such as alos®ad old shops,
on one hand, and new trendy chains wanting to come in, on the other. The former might
signify that the community ceased to support the local economy and the latter may
threaten the social sustainability of the neighbourhood through gentrification.

Amenities encourage communities to unite. By providing spaces where people
can meet and socialize, public amenities set the stage for public presence and for
collective and denmmratic communitybuilding (Franciset al.,2012; Catelkt al.,2008).

Planning agencies and governments have had a renewed intgnaéslicrspaces and
resourcedpecause they foster inclusion, reciprocity and trust; strengthen perceptions of

safety; figh segregation; and ask urbanites to learn to cohabit in peace and negotiate

conflict (Catellet al.,2008; Amin, 2006). Finally, public spacasd facilitiessupport a
Apublic space consciousness, 0 which screate
and the meanings attached to them, a process that not only facilitates the development of
community identity but also creates a sense of purpose to maintain and wiraect

belongs to everyonémenities, then, are valuable public resources that ngtroake a

city liveablebut alsoshareable.
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2.12. Amenities and health

Urban public helsh depends in great part on the consistent provision and upkeep of
amenities (Jillcotet al, 2010; Doyleet al, 2006 Franket al.,2007; Franket al, 2004,
Evans,2003). The most direct contribution towards good public health is the availability
of health amenities that provide comprehensive health services, which includes a suite of
health facilities (e.g. hospitals, clinics, family planning services, nursing ha@ames
pharmacies). In addition, there are a number of amenities that indirectly contribute to
public health, such as recreational facilities, green spaces, cultural and social spaces, and
food stores (Altschulegt al.,2004).

Public health is also improdehrough physical activity (Haskedt al,2007;
Warburtonet al, 2006). Environmental amenities, such as parks and walkable streets, are
the most widely used amenities for physical activity (G@&sti & Donovan, 2002;
Giles-Cortiet al.,2005) and iis well documented that wider use of public parks and
streets helps reduce the risk of numerous diseases, including obesity, diabetes, and
cardiovascular disease (Cuétsal.,2009 Saelen®t al.,2003). Urban form is of central
importance here, since Weonnected street networks and more intensified and mixed
land-use can translate to higher accessibility to amenities (Kaido, 2005).

The availability and quality of accessible amenities has a positive effect on mental
health (Klinget al.,2007; Evans2003. In the US, the Moving to Opportunity (MTO)
program is featured in various studies on neighbourhood effects on wellbeing, in which
the government relocated families from public housing projects ifincame

neighbourhoods to highéncome neighbourdods Sanbonmatset al, 2011J).
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Importantly, all of the MTO studies found that mental health improves substantially after
relocation Sanbonmatset al, 2011). This goes to show that the environment and the
community infrastructure in which people livasha significant effect on their wddkeing.

The difference in outcomes in the MTO studies had to do with the fact that the
higherincome neighbourhoods tend to either have better access to amenities, in particular
green space and bettguality schoolsprdonothavesc al | ed O6di sameni ti e
crime, pollution and traffic accidents. Disamenities can offset benefits from amenities
that foster healthy behaviours, due to not only the physical dangers they pose but also
because the mere existence ¢dwa disamenities can reinforce risk perceptions from
residents about the areasyige in, which can affect their psychological wellbeing.

Risk perceptions and the attached emotional effects carry such a significant weight on
residents that, for instaacCuttset al (2009) found that minority and lowdémcome

neighbourhoods in Phoenix, Arizona, which have a higher number of parks and walkable
streets than higher income neighbourhoods, still suffer from higher rates of obesity. In a
similar study, Doyleet al (2006 show that lower crime rates, in addition to a

nei ghbourhooddés walkability, present | ower

strong weight on quality of life and accessible amenities contribute to this significantly.

2.13. The economics foamenities

Urban amenities play a critical role in the economies of cities. Indeed, we need not look
far to see how important amenities are for the economic viability of cities and regions.

The current state of deindustrialized cities in the Americamelisind in the English

13



Midlands offer important examples of the lasting impacts that lost urban amenities have
on city budget¢Brenner & Theodoreg005; Filionet al.,2004). Many of the cities that
survived systemic industrial decline and grew theimecoies often did so by developing
postindustrial economies based on technology, finance and, above all, creative industries
that made use of, or supported, amenities (aK.,2002). Moreover, the march
toward globalization has accelerated the tramsétion of a number of urban economies
away from production and toward key service sectors. The growth of the service
economy has placed amenities in a central role: amenities are sthatégic attracting
seemingly footloose firms and taleand in hcreasing local wages and rentdbpuy et
al., 2013; Chen & Rosenthal, 2008; Rappaport, 2008; daek.,2002; Rogerson, 1999;
Mueser & Graves, 1993; RobadQ82.

Clark et al. (20025how te economic importance of amenitiagheir
assesment of7,000 cities in 35 countries ardncludethat most jobs in the post
industrial city are created in the information industry, which is associated with a
socioeconomic class that is highly educated and highly paid. Such occupational status has
led many to onsume more cultural amenities, higher quality goods and services, as well
as public goods. Citizens are effectively demanding higher quality of life, which drives
the demand of amenities. Amenities, thus, take a central role in cotintinglent and
firms that are the mainstay of thew econom{Clark et al., 2002; Florida, 2002; 2005;
Marans and Stimson, 2011).

Some scholars have taken the opposite direction in th&ajobsities discussion,

arguing that jobs are the central factor attracting tatattier than the other way around
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(Neidomysl& Hansen 2010). Neidomysand Hansen (2010) dissebts discussion
further by surveying people in Sweden and found that jobs are the most important factor
in deciding to relocatdor both men and women, andyhiskilled and lowskilled
workers. Despite the findings, however, the awtlamncludehaturbareconomic
regions that are able to provide various types of amenities have a competitive advantage
in attracting talent, once employment and housing oppdiarare fulfilled.

Even if jobs, not amenities, are the real causéh®migration of talent, there
must be an equilibrium between the two factors to entice firms and people. That is,
talented individuals that relocate for jobs typically demand amertiteg fulfill both
daily and wider lifestyleneeds. Subsequent growth in amenities will, in turn, not only
create more jobs (e.g. retail industry) but attract more talent and firms. This relationship
is especially characteristic of large and growing sitleor instance, in Canada, Alboety
al. (2013) found that among 33 CMAs and 13 1©@MAs, the CMAs with the highest
quality oflife(QOL) tend to be Canadads | argest metr
average productivity levels. Chen and Rosenthal (2f2@8)d that the workforce follows
high-quality business environments (e.g. good jobs), and that firms tend to prefer large,
growing cities. This shows that if firms locate in larger cities and workers move to these,
they are alsonoving to places with highe€QOL, which even if not the main attractor, it

becomes a secondary source of talent retention and economic growth.

|l f amenities are vital for a citybés qua
an accessible provision of services and faciliiesidents cannot enjoy their right to the

city and their quality of life may be diminished. In this way, amenities, liveability and the
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functionality of cities is tied to accessibility, which, in turn, is tied to the form of the city.
In the following subsdions, we explore accessibility, attieir relation to amenities and

to urban form.

2.2. Accessibility: What it is and why it is important to quality of life

éwhat keeps residents in metropolitan ar eas
both social and economic, the possibility of getting from home to a multitude of
destinations offering a spectrum of opportunities for work and play (Niemeier and Handy,

1997, 1175).

Transportation and planning scholars Niemeier and Handy (1997) higtaght
accessibility makes metropolitan areas ativado people. In other wordagccessible
amenities are critical to a cityods I|livabil
interrogates the important relationship between accessibility and liveabiidy, it
important to first unpack thedeey themes.

So, what is accessibility? This themas long been understood in relatively
simple terms: the availability of destinations and the distance between origin and
destination Niemeier and Handy, 199Thomas ad Penchasky, 1981In recent years,
however, accessibilitypoth & a concept and a practitesrapidly evolved from its
focus on the material and the quantitative, to more qualitative and sociocultural
interpretationandmethodologiegsee Hall& Barrett, 2012).

In the positivist tradition, accessibilidepend on centralizatorChr i st al | er & s

cl axsindg rital placeo t heory gthailahgtesmviable s Aur ba

activities and services 0nlan ocalesl(Kingd consol
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1984).The people close to the centeor where amenities consolidatdnave higher
accessibility.This urban logic isntegral to a wide range of urban thinkiagd
contemporaryrban desightransportation and retgiDeMarco and Maisitz, 2011;
Rodrigue, 1975; van Otten and Bellafiore, n.d.)

A positivist approach, however, is not sufficient to evaluate accessibility.
Accessibility is messgnd complexand contains deepsocial economic and political
aspects that impact people diféntly across different spaces and sc@legen and
Anselin 1998) While positivist definitionsof accessibilityfocus onquantifying
distances, measuring geometries and counting destinatiatisal definitions of access
have focused onh h e dieeentabifities and subjectivities to access destinations as
influenced by a variety of spatial externalities (Nicholls, 2001; Talen and Anselin,.1998)
For instance, Niemeier and Handy (198X)end their definition of accessibility (above)
to includethe level ofquality andcharacterof services and facilitieas critical to any
evaluation of access. This interpretation provides a degraégctivityi different
people may perceivguality differentlyi and offairnessi quality may vary greatly from
higherincome to lowetincome neighbourhoods. Furthermaxigholls (2001) and Talen
(2003)argue that destination is accessible according to the level of ease to reach it,
which can be affected by differendesaccess teransport(e.g. caowner vs or-ownel,
age(e.g. childrerand senior arelessmohile nd onebés physical mo b i |

We must note, however, that both dimensions of accessibjtibsitivist and
postpositivisti complement each other. Indeed, quantifying access through average

distancesbetween origins and destinatiossa necessary step to understand accessibility,
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but an assessmeot demographic and business information, such as total population and
types of products offerederves to paint a more complete pictee result oa
complementary approach is that we gaitical perspective: food deseitareas with
lack of healthy and affordable foédor instancecan be made visible in areas with
higher population numbers, lower quantity and higher dispersion of food,stodes
lower quality of productsClearly, integrating the two dimensions is key not only towards
a better assessment of accessibility but also towards a global understanding of the
importance oequalityof accessibility for urban democradiith an eye to levating the
critical capacity of accessibilitghe present study conducts an evaluation of accessibility
and spatial equity in regards to access per capita, and in doing so provides a more
comprehensivand just approach.

In line with the more criticalnterpretations of accessibility, scholars have turned
their attentiontda he r ol e of t hi $veabiltymadqualtyeftlifei ¢ i n ci 1
(Timmer and Seymoar, 2006; Lynch 1999; Sneitlal, 1997). Recently, Allen (2015)
and Raphaedt al.(2001) bund that many of the participants interviewed associated the
ability to access amenities with perceptions of quality of life. One reason for thisema
time. For urbanites dealing with congestion and other daily time and spatial disturbances,
time can esily become scarce (Mackat al2003; Mackieet al. 2001),drastically
impactingp e o p | atpdf lifeseealougherty and Burton, 20a@dMiller, 2017 for
examples of extreme commuting in large citiesimd f f ect s on.Timeopl ebds
spent moing is drastically reduced as facilities, goods, services and people are closer

together.

18



Beyond the accompanying reduction in travelling time, accessibility to urban
60 ( di s) ainheinnurmberersd docatiohcan have a negative or positive effect on
peoplebs perceived quality of life. The pr
environmental pollution, for instance, are
while being close to green areas, public commeate streetsemploymenthigh-quality
schools, and public transitas the opposite effe@ihalil, 2012; Cattelet al, 2008;
Atschuleret al, 2004). The existence of functioning ameniileprovesp e o pl eds ur b a
lives: maintainedpublic spaces provide a sense of good governmaerapportunig to
exercise oneb6s citizenship and interact wi
environmental pollution and crime assure u
abundant employment and higlality schools guarantee the letggm sustainabty of
a cityby continually attracting new residents

The growing significance attributed to quality of life and, in turn, to accessibility,
is manifested in the expanding popularity mternational rankings of cities and real
estate assessments of loeseighbourhoods terms of their liveabilityand walkability
which effectively measures p |l waeretdolsi nes s . I n many cases,
nei ghbourhoodsé) success in attracting bus
provide a high quality offie and an attractive community infrastructuaed rankings
make these efforts public. I n todayds high
industryand people areo longer localized but increasingly mobile, cities find

themselves competing for man and financial capital (Rogerson, 1999).
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Rankings of quality of lifalsohelp promote places and they often dictate urban
policy that seeks to attract investmemtsar t i al 'y because of this
planning has been guided by profit nraikzation, leading to socispatial inequalities and
Il nequi ti es. alkmall sharedohtlyedpapulatibeneiit &am global
i nvest ments; the numbers reflecting cities

appropriating the concept to describe tives of a few(Rogerson, 1999).

2.21 Livability is not for all
As explained in the previous section, liveability and, in turn, accessibility, is
exclusionary. Awareness of soepatial inequalities in urban spasess catapulted in
part thanks tahe globalurban upheavals of 1968 and the struggle for civil rights in the
same decaden which cities across the woriiecamehe stage and site of contestation
for the right to urban lifeboth in practice and in theory. Writing in the same yEgth
Marxist philosophecumgeographer, Henri Lefebvr&é996 [L969), initiated a critical
conversation of urban spaagth his widely popular bookThe Right to the City
(Marcuse, 2009). Lefebvre argued that the wigg more than material entitydesigne
and constructed by architects ashodlddeur eaucr
directed and swayday the social needs of urban society (Lefebvre, 1996 [1968]).
Lefebvre (1991Wwrotethap e opl e i n cities have fithhe r i gh
right éto make known their ideas on the spa

(Lefebvre 1991, p. 34). The city is made of people who work and play, who engage in
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daily life; a city without people is simply a collection of buildings andiso&imply put,
for a just city to exist, its people must have a right (or access) to urban life.

Following Lefebvre, geographer David Harvey (2010) has consistently and
fervently drawn attention to the injustices and inequities taking place in citiescti?m
core urban areas and lack of access to services and goods were dissectiée: under
academic microscope (Harvey, 2010) . Har vey
research and writing in urban politieatonomy has since expanded to include rich
analyses of the rising socgpatial inequalities in cities around the world (Hulchanksi,
2010;Glaesetet al, 2008). Such research has uncovered the realities of the
contemporary neoliberal city &ertain socieeconomic groups enjoy greater access¢o th
city and its various services and infrastructures as well as greater levels of wellbeing (see
Sampson, 2017; L&009). The privatization of urban space is a fundamental aspect here
(Francis, 2016; Brennet al, 2011; Brenner and Theodore, 20@)vaization is part
and parcel othe neoliberalization of cities across the global noRkdket al, 2009),
where the wealthy and the corporatized state wield increasing power and influence in the
outcomes of municipal decisiemakingrelative tothe averge citizen (see: Gilens &
Page, 2014; Purcell, 2002; Swyngedouw, 1996). Many of these transformations not only
exacerbate but legitimize urban injusticiesthe form ofreduced supply of affordable
housing (Emmons 2016), the segregation of communitiesigih the construction and

undemocratic placement of urban infrastructBayor, 1988), lower quantity and

'Robert Carods (1974) biography of (in)famous New Y
the process by which Moses used the construction of highways as a tool of social engineering.
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guality of services in areas of need (Ottensman, 1994; L& <gtliland, 2008), gaps in
a widerange of affordable retail (see Williar8sHubbard 2001; Alwitt& Donley,
1997), and unwalkable streets (see Neckerebah, 2009).

To be sure, contemporary urban planning practices have legitimized and
institutionalized these and other urban injustices, many of which are directly connected to
inequtable accessibility. The vast majoritydbrth American cities and their planning
institutions, for instance, covattomobilityin decisions concerning infrastructure
investments and new developments. One need not look tootfee Esiguage found in
taf fic design manuals, which do away with g
social interactionand i mpl y t rtraaf frio@inadeaosmesica Haffic
efficiently (see Schmucki, 20120, 2009;Forsyth and Southworth, 2008j. addition to
streets parking space allocatiomlésregard nostrivers businesses are required to
provide many times their building size in parking spaggificantlyreducing
accessibility for the pedestrian (see Kimmelman, 2&t®up, 1999 Access fo non
drivers has yet to be taken seriously by transportation and urban planners Z08&n
Niemeier and Handy, 1997). Despite gains in densification, misedpolicies and
incentives for walking, the recent population growth independant suburbstey;

2017) shows that the majority of people are still driving and likely commuting to the city
by car, and cities are responding by investing in highways and disinvesting in public
transit.

Despite these shortcomings, scholars see accessibility atga batween

engineersd and plannersé divergent visions
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concept that blends a O6spatial |l ogico of d
equity and justice. Through planning for accessibifitgnnes could start to incorporate
notions of justice in the design of urban spbgevorking towards a comprehensive
vision that begins from an ethical space, thaagsess for al{seeFainstein, 2010)This
thinking is supported by many urban scholars adgssionals whargue that modern
planning should have justice as a clear starting and end goal in its practice (se&Zapata
Bates, 2015; Soja, 2009; Carey, 2006; Fainstein, 2005; Talen, 1998; Campbell, 1996;
Lucy, 1981).

Incorporating equitable accestitty as a guiding principle in city planning
requires a way to make equity more tangible in planning tdrmassc y 6 s (1981 ) pr i
of equity as need an important place to begin. Here, equity as need argues that justice is
achieved when amenities ofasnable quality are distributed in such way as to provide
goods and services according to peoplebds n
signifies that Athose needing more service
448).Accordingtolc ha and Sundararajan (1984), O0equi
distribution of goods and services in the city. Acknowledging that not every
neighbourhood is the same and that the city is spatiatygualimpliesthat the
distribution of amenities shddialso be unequal. Those areas, such as-iter
neighbourhoods which have older infrastructure and that tend to lack openrgeate
moreamenities (Ircha & Sundararajan, 1984) and planning efforts should be directed

towards that goal.
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Consideringhis broad support for planners and city governments to take on a
more definite role in equitable access and urban equity in generahust ask: Who is
responsible? If most people drive, should the minority that do not own a car find other
ways to access saces? Does the government bear responsibility or does the individual?
Put another way: For whom is the city buRRilosophers, political scientists, urban
scholars, geographers, and planners have attempted to answer this question for thousands
of years As far back as Ancient Greece, Plato argued that justice was defined by the
actions of the State, and liberal philosophers argued for the equal provision of services to
all citizens (Ircha & Sundararajan, 198More recentlyWitten (2002)maintainsthat
central and local government agencies have the responsibility to provide community
resourceswhichl r cha and Sundar ar ajraani s(olnef8uddt e t3rde)
governmenb FurthermoreMarcuse (1978) and Merget (197®ntendthat given the
provision of a public service by a community, equal access must follow. Therefore,
planning for equity is not only a noble goal of municipadifibut it is also a requirement
(Commonwealth of Massachusetts, 2000tter, 1995

As with most aspects of cityjaking, achieving justice and equity in cities has
proved difficult During his tenure as Director of the Cleveland City Planning
Commission, Norman Krumholz (1982) wrote about his experience during the
administration of the first Black mayor of a majdtlydn the U.S. and describes the
obstacles that marred attempts to build equity through spatial planning. Krumholz and his
staff drafted one of the first planning policies that prioritized equitable provision of urban

services and opportunities over ttamhal land use planning (Metzger, 1996). As a rust
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belt city, Cleveland experienced dramatic social and structural change: a rapid decline in
population and economic activity, a rise in laveome and ethnic minority populations
in the city center, and gwing city-suburban disparities. Additionally, zoning policy, the
classic planning tool, exacerbated the segregation of minorities, who had little to no
influence in municipal affairs (Krumholz, 1982). One equity project Krumholz took on
wastoincreasenwi | ity for the poor by reforming tF
a third of all of Clevelangrsused. Management was transferred to the regional authority,
fares were reduced, service frequencies and coverage was expanded, and access to
seniors andhe handicapped was improved. Nevertheless, Cleveland continued to decline
and its urban inequities kept mounting.

Following other cities experimeationswith equity planning, the government in
Cleveland resorted to tegiown approaches with littleaticipation from the publicin
the years that followed, however, Krumholz witnessed increasing public participation and
advocacy in urban issues, with organizations springing across Cleveland and other cities
aimed at fighting for the right to the city. Asresult, numerous cities sought
reinvestment in their downtowns throughout the 1980s (Metzger, 1996).

One key |l esson from Krumholzds story 1is
decisions are ultimately responsible for shaping planning policy.y/Atep forward
therefore is to build public consensus through meaningful collaborative planning (Innes
and Booher, 20Q4nnes, 1996). In this case, public consultation and collaboration via
town forums, design charrettes, and visioning processesntrize and collectivize the

planning processes and reduce tendencigsdiitical powerplays that configure urban
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space in line with those in powéthile municipal governments have a legal and moral
responsibility to provide accessible resources toftizetis, it is up to the community to
organise and negotiate with planners and politicians in order to reach collective visions of

their cities.

222Growing spatial O6gapsé6

While leading urban scholars talk &etconvergence of differeattivities and
diverse peoplesaa defining feature of the contemporary ¢fMumford, 1937; Jacobs,
19617, cities today are not providing equally or equitably accessible amenities to their
residentsMost North American cities hawghiftedfrom serving people to seng
business (Brenneatal.2 0 1 2; Harvey 2012). This is a stc
normative function is to serve its citizens (largely understood as tax paying people), this
is rarely the reality (Ngoret al, 2015 Alwitt and Donley, 1997; Ircha &undararajan,
1984; Krumholz, 1982). With a change in priorities has come a change in urban form.
The average city, for instance, has expanded significantly in land area by paving their
way outwards from their downtown cores, maintaining low densitiek]ibgilow-rise
buildings and single detached houses, and zoning vast portions of the lamgjffeuse
developmentg¢Hamidiet al.,2015 Ewing, 2008; Battyt al.,2003; Chin, 2002; Galster

et al.,2001; Brueckner, 2000; Duargt al. 2000)

2 This idea is one long promoted by urban theorists and advosat#saslane Jacobs and Lewis

Mumford. The former advocated for a city landscape that allows people to mix and for which a diversity of
activities is needed. Mumford advanced the idea of citiesaking collective life more dramatic and

intense.
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This new eality anstrains accessibiliyamenities and, in turn, liveability for all
Thesesocio-spatial gaps can be explained by i orical transformation of urban
systens. The life of many lowincome and workinglass urbanites has been drastically
upendeddy forces out of their controdninherently unequal global soeeconomicand
political system(see Shannon, 201Bedore, 2013; Brenneit al, 2012, the socie
spatial polarization afirban agglomeration€assiers and Kesteloot, 2012; Ley and
Lynch, 2012 Buntinget al, 2004; Walks2001);the intensifyingprivatization and
corporatization of cities, public spaces and services in the quest for capital @rinyth
2013;Brenneret al, 2009 Mitchell, 2003; Pirez, 2002; Byersl 998, andthe increamg
gentrification of, and exclusion in, urban neighbourhosésl(ynch & Pottie Sherman,
2016;Lees, 2008; Walks and Maaranen, 2008; Smith, R002he processhe
traditional main street of downtown areas has been radically transformed into aferies
strip malls built on cheaper land in the urban fringes, which exist to benefit only those
who can afford a car (Shoup, 199C}ties are respondgto, and zoning and building
for, the car and the new tax revenues from unfettered developwigoh haded to
sprawl and decentralizatioof commercial activityThe transformation of the
contemporary ur ban &coessinility and qaality of lddurtharg p e o p |
alienating urban dwellers

Constraitis to access in citieroundthe world abounas reflected in the wide
literature on the matteghahet al (2016) found wide spatial disparities in access to
primary care services across Canadian neighbourhoods and between 14 Canadian cities,

in which some cities showed higher accessibility thaerstrand where neighbourhoods
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with low access to family physicians clustered in the metropolitan periphery and on the
edge of downtown areas. Similarly, Schuurreaal. (2010) found wide spatial

disparities in health access within Nova Scotia, with lasgglomerations enjoying
significantly higher access than rural areas. Unequal and inequitable access to health
amenities directly affect public health.

Accessibility to urban parks and green areas shows-spaital disparities as
well. Ngomet al. (2016) studied equity in access to green spaces in both Montreal and
Quebec City Census Metropolitan Areas (CMAS). Their findings show higher levels of
access to green spaces in the Quebec City CMA, a context where parks are more evenly
distributed across samconomically differentiated areas. Conversely, Montreal has less
access but better investment on fewer green spaces in some of the densest areas of its
CMA. These parks, however, are overwhelmingly located in highly gentrified and
socially stratified neigbourhoods.

In Seoul, Korea, Oh and Jeong (2007) found spatial inequalities and inequities in
park availability (i.e. the number of parks) and their serviceability (i.e. location of parks
with respect to users) between areas north and south of the Han\Rhereas the
northwest areas and southeast neighbourhoods of the city showed similar park area ratio
and park area per capita, both determined by park area and population, the southeast
presented the highest service area ratio and service populakioiWhtle both parts of
the city had almostqualpark area ratios, the southern areas of Seoul hadeqgor&ble

accessibility and thus more parks for more people.
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Constraits to accessing parks and health services are also a consequence of
constrais to accessible and reliable transit, a determining factor of accessibility in cities.
Put simply,greater distances from households to amenities directly impact carless
households who typically rely on alternative modes of transportation. In particular, low
income and poor households need public transit, which explains their concentration in
inner-cities in the U.S. (Glaeset al, 2008; Garrett and Taylor, 1999) and, at times,
these groups experience limited accessibility to transit due to lack of irergsmiransit
systems (McKenzie, 2013; Bromley and Thomas, 1993).

On the other hand, a significant portion of urban activity takes place in private
establishments, such as fitness centres, shopping malls and cafés. The distribution of
private amenitiessitypically more spatially constrainétdan public amenitiesyhich
6f ol | ow tolbptimize profid.yHére, private amenities are liberated from the
Oburdendé of I imited public finances, and t
and Perrot, @11; Grant, 2009; Hernandez and Simmons, 2006; Feliah, 2004; Filion,
2003; Grant, 2002; 2001; Robertson, 1997; Shrimpton and Sharpe, 1980). The reduced
accessibility of private amenities is a strong constraint to urban accessibility for all. This,
in turn, is made worse by tlggowing privatization of certain public services and spaces.

Food provision and security is a clear victim of profit maximization and

aggressive locational decisions, leading to diminished accessibilitfF o o d &éddeser t s ¢

3 see Hobbs et al. 200912 for a detailed explanation on public vs. private gobtisintyreet al. 2008

found that among several public and private amenities in Glasgow, more deprived neighbourhtests had
access to private schools, cafes, tennis courts, bowling clubs, private health clubs and private swimming
pools, while hging more access to public amenities.
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area with little to no provision of healthy food (Cummins and Macintyre, 2002; Reisig
and Hobbiss, 2000) and are now prominent features of many cities that have undergone
suburbanization and decline (see Walkeal, 2010; Beaulaet al, 2009; Larser&
Gilliland, 2008). While food deserts are found both in higheome as well as in lower
income neighbourhoods (Walket al, 2010; Larsen & Gilliland, 2008; Apparicet al,
2007y accessibility to quality fodtdtoal so res
reach a grocery store and their ability to afford it. Higineome urbanites are more
likely to own or have access to a car, granting them easier access to stores outside of their
neighbourhoodwor rather,theycanafford the higher prices of ceanience stores or even
restaurants.

When affordable supermarkets are not readily available within walking distance,
less mobile households have to either spend more of their income on food (e.g. prices in
convenience stores and minimarkets are much higingely on alternative modes of
transportation to get to these stores, which limits the time they have to shop (Rose &
Richards, 2004). Weinberg (1995) found that the lowest income neighbourhoods in US
cities have about 30%wer supermarkets than théghest income neighbourhoods, and
other studies have found that food deserts are disproportionally found in low income
neighbourhoods (Giangt al, 2008; Glanzt al, 2007 Morland& Filomena, 2007
Alwitt & Donley, 1997; Cotterrill and Franklin, 1995Fonstrained accessibility does not
only weigh on peopleds pockets but also th

to overreliance on lowequality food venues which are associated with poorer health
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outcomes (Smoyefomic et al, 2008; Hendricksn et al, 2006; Lewiset al,, 2005;

Block et al, 2004.
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Chapter 3 Literature Review Part Il: In search of an accessible urban
form

3.1. Does form follow function?

American architect Louis Sullivan said
5). While he refered to the building as an integrated unit, it can be said the same of
cities. However, in this case, there is not as much integration. Urbanites are experiencing
wideningsociess pat i al gaps in accessibility and se
global cities, and thidisf unct i on is reflected in citieso
deviated from theory: while many of the major urban thinkers advocate for compactness
to increase accessibility and, thus, liveability for all, planners and city officiald e € i si 0o n
making has been guided by the endless pursuit of capital growth.

Planning operates in two dimensidnthe ideal and the redh an ideal world,
0l i veab bwould rgquirktltat all dwéllercan move around the city in an
affordable, sstainable, and efficient wagnd can readily fulfil their daily needs
Contemporary planninthoughtin western cities, shaped by the planningvements of
the past, supportelfcontainedheighbourhoods, a concegdsopreached by
sustainabilityand clmate action advocaté€hoguill, 2008). A liveable city presents a
particular urban O6i maginaryd, a form that
compact size with mixed densities; walkable, safe and connected streets; and mixed land
use. Suchanbran form enables cities to fulfil pe
promoting, safe, green, affordable and equitable way (Ta@d2a; 2002pKaido,

2005). For that reasorgrim matters to function.
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But what is that ideal form? To answer this qiggstit is important to understand
what urban form is and how it relates to accessibility. The following section discusses

urban form in detail.

3.1. Urban form: what it is and how it influences access

Access is intrinsically related to urban form (Tal2@02a; Ewing, 1997; 1994; Lynch,

1984. Urbanformc onsi st s of a cityods size, degnsity,
2016; Hamidiet al, 2015). All these elements shape accessibiigrin Lynch, a

renowned planneand urban theorist, considdraccess a vital element of the ideal urban

form, where activities are well integrated, and people enjoy good accessibility to all

things (Talen 2002, 2002b).

The morphological study of the city is an alternative way to understand complex
urbansystemstl i s a hierarchical system composed
be studied at various scales, resembling the study of organisms (Oliveira 2016; Scheer
2001). The urban form has two types of elements: physical and spatial. The former
includes strets, street blocks, plots, and buildings (Oliveira 2016; Scheer 2001). The
latter refers to the spatial organization of physical elements. This includes centeredness
(e.g.the existence, location and distribution of clusters or centers of activity), ydensit
(e.g.number of peopland dwellingsy square meter), land used.the legally assigned
function of a piece of land, such as commercial or residential) and street networks

(Hamidiet al.2015). The various ways in which these elements overlap generate
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different identifiable tissues, some of which give a city a unique and recognizable shape
(Oliveira 2016; Scheer 2001).
The elements airban formhave their own measurable dimensions. Galsteit.
(2001) present several of these dimensions to dgfireevs and Song& Knaap (2004)
apply it to the study of the wurban form. T
connectivity: number of nodes and intersections, number and lengths of blocks-and cul
de-sacs, and distance between origin and destimabints (Song Knaap 2004).
Density can be measured by the size of the lots, the density of houses and haitdings
their floor space. Land use mix can be measured as a ratio of size of actual/zened non
residential land to size occupied by residence
These el ements come together to give fo
and cities. How these elements overlap and what their dimensions are depend on the
natural environment in which the city was built. For instance, natural topographies on
which cities are founded can significantly shape its street layout (Oli\agii&). While
some cities built on hills, like San Francisco, opted to build modified grids, other cities,
|l i ke St. Johndés, built characteristcst reets foll o
One of the most defining elements of the urban form is the street system
(Oliveira, 2016). Streets act as the veins and arteries of the urban circulatory system
(Song& Knaap 2004). Indeed, it is through these features that people move across the
city and access goods and services. As such, the street system is a powerful planning
element to facilitate or constrain accessibility to urban users and remain as the most

stable element of urban form (Olivei2016; Scheer2001). The dimensions of streets
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are the features that make them more or less accessible, safe, and inviting. A wider street
allows for a higher number of modes of transportation and protected lanes, increasing
accessibility, mobilityand safety. However, if a street is too wide, esplyomxth
respect to the buildings on either of its sides, pedestrians can feel unwelcome and
unprotected, and intersections can be dangerous (see Buany000; Ewinget al,
2006). Put short, the prevailing view by planners and architects holds$réeis should
be able to accommodate various forms of transportation but do so without compromising
the6 hu man s c atlale2®06). Ewi ng

Street blocks in a city also have a significant effect on form and activity and are
the building blocks of a streaetwork. Perhaps most importantly, blocks separate and
define the private and public domains in the city (Olivex@l6). Blocks have a long
term effect on the form of the city and their dimensions determine what type and how
many buildings can be builb them. Collectively, blocks determine the building density
of the city and dictate or influence land use, with central areas often having a higher
density of smaller blocks than peripheral areas (Oliy2iDa6). Like streets, blocks and
buildings have a@irect effect on accessibility. With larger plots come longer streets and
larger neighbourhood size but alsonstrains to pedestrian accessibility. A higher
density of larger buildings, on the contrary, makes access for pedestrians easier, as there
is mare room for residential and commercial development, and developments are closer
to each other.

Together, smaller blocks, closer buildings, and more connected streets help

increase access for pedestrians. This design philosophy is at the heart of much
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contanporary planning literature but remains a key point of debate: is there an urban

form that optimizes accessibility? Contemporary urban scholars have approached this
central question by exploring three kayints i) sprawl decreases accessibility; ii)
compactness is the opposite to sprawl and, thus, should help increase acdgsy;

design features that increase walkability and reduce car use integrates urban activities and
people and, thus, increases accessibility for pedestrians. It is imperatx@dcethese

three pointsn order to understand how urban form affects the functionality and

liveability of cities and how certain forms may be superior in achieving this.

3.2. Compactness versus sprawl

Geographers and planners have written extensalebyt urban sprawl and offer
several key insights. d8earchers highlight that sprawl is a complex soaitural
phenomenon with a long history (Fishman, 20@&) such,sprawl has received the
attention of kindreds of articles, volumes of books, and sishprehensive literature
reviews.There is an agreement in the literature that spramégstive and anathema to
compact urbadesign and urban liveability and sustainability (Ewing, 2015; 2008 [1994];
1997. Although there is opposition to the idea of gattness (see: Neuman, 2005 and
Gordon and Richardsp1997) there is still, among some of these authors, a certain
acknowledgementaf pr awl 6 s shortcomings.

Sprawl is loosely defined as unsustainable -ttemsity, and discontinuous
development locatedfdrom the urban core areaadfundamentally car oriented (Batty

et al.2005). Ewing (2008 [199)4defines sprawl as the unplanned spatial expansion of
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cities due to demographic growth, and Bruc

expansionofctes ¢ ( Brueckner 2000: 161). Of <cours

higher the degree of sprawl, the worse its impacts are, making certain patterns of

devel opment Aundesir a2b0BHE®4).or Adesirabl eodo (
Galsteret al.(2001) argue that theris much confusion surrounding sprawl as a

concept since sprawl not only exists in degrees but is also tied to context. In other words,

spraw! hagyeograpl. l ndeed, some commentators expl ai

Oprocsadesaéduyusaod,asand oOscoonuhile thareasnittleecOnsensus on an

empirical definition, Galsteet al. (2001, 685pffer a compellingcasen or der t o A n

from polemics to a common understanding an

writers, sprawl is bst understood as:

A pattern of land use in an urban area that exhibits low levels of some combination of eight
distinct dimensions: density, continuity, concentration, clustering, centrality, nuclearity,
mixed uses, and proximity. (Galster et al. 20@5)6

Galsteret al.(2001) and Ewing (1997) agree, then, that sprawl can occur at
different levels along a spectrum, where one end is absolute sprawil (i.e. long and
disconnected streets, low density, sirgée neighbourhoods) and the other end is
absolutecompactness (high density, short and highly connected streets and highly mixed
land use). But this definition begs the questisrsprawl or compactnessore desirable
as a planning principal?

Gordon and Richardson (1997) argue against compactnesseXjiain that low
density settlement is the preferred form of residential living in the U.S. and, to an extent,

in Canada. They dismiske idea that restrictive zoning can previem-density

37



development, but do not provide enough evidence. With respetirining for access,
such as New Urbanist developments, the authors argue that these projects have not done
much in favour of alternative modes of transportation, and instead increase vehicle miles
travelled, the exact opposite of their intent. Howetlss,evidence for the shortcomings
of compactness presented is lacking, and the authors show more support for-the long
standing belief that sprawl does cause higher costs for municipalities and states.
Ewingods (1997) response )beginsGppoidtiogoutand R
that hisown view of compactness is not necessarily kilgmsity and monaentric, but
that it rather requires a certain level of housing and employment clustering and mixing,
which implies higher than losdensity, but not necesdarlevels seen in cities like Hong
Kong. Again, nost types of development fall on either side of the spcamipactness
spectrum, but what ultimately matters, according to Ewing, is the degree of sprawl or
compactness and its impacts on development patteor Ewing (1997: 109), the
clearest indicator and impact of a high degriegpoawl! is poor accessibilitgither poor
residential accessibili-offomef adtesitderses
destination a-ofthamesdtbiivMiittiyes i[farfieJutf ar fr om
accessibility in cities is caused in part by oensity and scattered patterns. In contrast,
compact urban formis higher densities, mixed langse, and smaller street blocks,
connected streets and one or maegters of activity present higher accessibility to
services (Hamidet al 2015; Ewinget al. 2002; Ewing 1997).
In a study of accessibility to facilities in fortyne Japanese citiédarge,

medium and small agglomeratioih&aido (2005) concludehat high density and
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accessibility are highly correlated depending on the amenity in question and the size of
the city. In addition to density, the street network impacts access significantly. In
compact forms, street blocks are smaller; there are m@eséations, in general, and
four-way intersections, specifically; and streets are designed in such a way as to attract
pedestrians and increasalkability (Hajrasouliha& Yin, 2015; Hamidiet al, 2015;
Duanyet al, 2000). Furthermore, land use has aagmpact on accessibility. Compact
forms have mixed and integrated land uses that increase access for pedestrians while non
compact forms segregate uses and make it harder for people to get from point A to point
B (Hamidiet al. 2015; Filionet al. 2004;Franket al.2004; Cervero 1996; Grant 2002).
Finally, the centeredness of a city determines whether adtigciynmercial, residential
and employmernit concentrates in a same location and to what degree. A compact city is
defined as one that has concetitras of employment within three miles of central
business districts (Hamiet al. 2015).

It is not just a matter of who has the last word, but what the real consequences of
sprawl are. Nortompact urban formare known to giveise to a host of enviranental,
social and economic issues. On one hand, sprawl has been highly detrimental to cities:
not only has it been detalc2000)pbattdhassalso béemnae st h
referred to agconomically inefficient and environmentally and sdgidamaging
(Hamidiet al, 2015). Spraw! has resulted in higher infrastructure costs as utilities and
other urban services started to spread out to cover additional spaces(2a4tt003).
Highways, vital to the diffusion of urban space, also cairigh economic cost: studies

have shown that they never pay for themselves as the cost is borne byphgeies
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whether they use the infrastructure or not (M&ti4). This means that suburban
residents oO6free rided o nemuwhile@xadetbaimy by usin
problems for those who reside in cities. Environmental costs include the bulldozing of

arable farmland and green space, higher carbon emissions and air pollutionZ@yant

Ewing, 1997).

As mentioned above, sprawl has accelerataio-spatial polarization between
suburbsandinneci t y areas and has negatively i mpac
(Hulchanski, 2010). Highways and ramipdJS cities for instance, have led to spatial
and social divisions in urban communities, sggtag and isolating the most socially
vulnerable (Semuel2015). This phenomenon has been observed since the beginning of
the construction of the Interstate Highway System in the United States in 1956. The focus
on efficiency and accessibility to theychy car broke communities apart, in particular
African-American communities living in the inner citiethough Canadian cities have
not witnessed theamelevels of sociespatial segregatiommong ethnic groupsking
placein the US, which is a key flerence in discussions of urban justimween the two
countries, there are examples in Canada of increasing gentrification and polarization,
with visible minorities concentrating in leimcome housingdecreasing ethnic diversity
in gentrified areasand more generally, a widening income gap between recent
immigrants, visible minorities and Indigeno@anadiansnd the rest of Canada
(Monsebraaten, 201Walks & Maaranen, 2013; Walks & Bourne, 2006).

Sprawl has, at least partially, led urban core a@#all into disrepairAs an

example downtown areas in the U.S. Rust Belt have been in gradual decline for decades

40



not only because of segregation, but also due to white flight and the relocation of
businesses to cheaper suburban areas (lebak 1998). As people moved to the
suburbs, tax revenues in many cities shrank significantly (Heaé 1998), affecting the
ability of municipalities to provide urban services to their residents at the same rate as in
the past(Squires, 200R such agducationSemuels2016). With service provision
affecting mostlylowi ncome and minorities who reside i
have become more inequitable and socially deprived (Bat, 2003). This has
affected lowincome residents, universityuslents, and ethnic and racial minorities, while
suburbs are almost exclusively populated by aHdmghbme white majority (Filioret al.,
1999). In short, sprawl worsens socioeconomic inequality in the citgigndicant
degreeAgain, the difference e between the U.S and Canada is significant. The urban
history of Canadian cities does not correlate todhatties south of the border. On one
hand, the racial factor in the segregation and deterioration of the inner city and the
expansion of suburldoes not, for the most part, exist in Canadian cities. In fact, there
are major ethnic suburban enclaves outside of major cities like Toronto and Vancouver,
and many of these communities are high or middd®@me ones. On the other hand,
Canadian downtowrisave not experienced the decline in levels observed in U.S. cities
and some cities, such as Toronto and Vancouver, have densified and have invested
heavily on their transit systems, making Canadian cities more compact in relative terms
(Goldberg & Mercer1980)

What both Canada and the US do have in common in relation to their urban

histories is that, in both countriemrawlis a reality albeit on different degrees and
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scalesandhas been accompanied by a change iuthanlandscape. One of the sto
visible changes has been the proliferation of retail power centres (Se2308is
Hernandez &immons 2006) and industrial/office parks (Hartshpi®73)in sparsely
distributed suburban strip malls far from urban cores areas and in close proaimity t
highways and major roads (Ewing, 2008; Hernandez & Simmons, 2006; Couch et al.,
2005; Chin, 2002; Torrens and Alberti, 2000; Alzubaidi et al, 1997; Millward & Winsor,
1997).Power centres are nodes of big box retailers sharing a parking lot and connected
through costly highway systems. This consolidation of retail caj@iawe 2000;
Ducatel & Bromley 1990 has beemadepossible by, first, thdominance of the car and
the investments in cdriendly infrastructure (Shoyd999)and second, zoning
reguations that seek to maximize tax revenues for the city (Kie&jgh, 2000)

Hernandez and Simmons (2006) provide a convincing picture of the evolution of
this landscape in Canada: there were 5,000 big box stores, 204 power centres, and 100
power nodesraund the country. Bigpox stores occupy 180 million square feet of space
i equivalent to 3,125 football stadiumsnd had total annual sales ofdaillion by
2003 (Hernandez &immons 2006). These numbers are significant in two wéyst,
they showthere are no apparent limits on how expansive retail businesses; eand be
secondthey demonstrate thatnaller businesses cannot possibly compete ligth
b o x ecendmies of scaléP o we r ogrewing cldutdnsthe retail arer@an be
explained bytwo factors.The frst is the low prices power retail offers to consumerrsd
theseconds, as the authors put the "brutal efficiency of tle logistics system"

(Hernandez &immons 2006, 467)What is morethe oversupply of parking lots with
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the acconpanied higher use of private vehicles in these strip robbigy boxes
outcompetes downtown areas as well as public transit, which, in turn, increases housing
costs and reduces urban density (Shoup, 1999; 1997; Shoup and Pickrell, 1978).

This changingdndscape has moved amenities away from cities and into their
outskirts, resulting in poorer accessibility (Ewiap08 [L994) andfeweramenities in
the city centre (see Grant & Perrd009).This decline in amenities in urban
agglomerations has multipédfects. Economically, a lack of amenities makes a city
inefficient, as people do not find the city appealing and chose instead to move to the
suburbs (Clarlet al, 2002). A lack of amenities leads to a decrease in consumer
spending, housing prices, atak revenue from businesses. A decline in amenities in
urban core areas also means that the city is less sustainable and encourages people to
travel further distances and emit higher amounts of carbon dioxide to reach amenities in
the outskirts and suburlpBatty et al., 2003; Ewing 2008 [1994]. A lack of amenities is
also a contributing factor to rising rates of obesity (Shan2oi4 Walkeret al, 2010.

Finally, overall quality of life has been shown to be significantly determined by the
availability and accessibility to urban ameniti@hich declines in sprawling cities
(Allen, 2015; Filionet al., 2004).

Last but not least, sprawl is inequital¥ group is more affected by the loss of
accessible amenities and urban function than pedestaadas such, thegre central
stakeholders in the development and implementation of accessible urban space. For
several decades, scholars have called for pedestrian access to be a central dimension in

the measurement of urban quality (Talen, 2002a) and rptzamting theories, like New
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Urbanism (Congress for New Urbanism, 2001), has reprioritized the pedestrian, with
various levels of succeskd, 2009. In sprawling urban forms, distances are too long,
rendering nosdrivers unable to access amenities, as tagyotcover the same spatio
temporal scales that cars ¢iee Sheller &rry, 2000). Dsinvestment in public transit
has made matters worse, drastically redutiegmobility of affected residents. Cities are
to be liveable for all, not just a few, arfdg includes people with distinct mobylineeds
Critics of compactness tend to forget about the needs efinegrs. In their ideal
city, everyone drives. But more drivers create nzanegestiorand require more
infrastructure. Alternative modes of tsgport donot requireas manysubsidiesand create
much less congestioAccepting this reality and the shortcomings of sprawl has
awakemdan increasing number oities in Canada and the U&hichareturning their
attention backo the city centrewherelivability (e.qg. live, work and play) and
sustainability are possiblénner cities have recently betre target for increasing private
sector investment (Ley, 1998tontgomery, 2010 O6 Connel | 2017a; 201
2016 and more people are jumping kamn their bikes, feet and transk compact and

livable city is slowly transitioning from the ideal to the real.

3.3 Realizing the ideal city

Can equitable accessibility be restored in the North American sprawling city? Can
visible minorities access amities in innefcities? Can women and children reach the
facility they are looking for without having to driv@&here is a growing consensus that

cities need to protect their cores and built up, not out. The public secteessingback

44



in the city, epecially through transportation projects like light eild infilling (e.g. the
State of ©@nnecticut, the Province of Ontayim order to increase access for suburban
dwellers to jobs in the major city centrasd concentrate residential and commercial
developmen{Associated Pres2017 Ontario Ministry of Municipal Affairs and
Housing, 2009

This trend may be a result of the disappearanseilofirban jobs due to the
collapse of brick and mortar retailers and shopping malls (Abrams & Gel28aif;

Kurutz, 2017) and the shift of largeruttinational companies (e.g. Nikejvay from
suburban regions and toward talent rich (and consdaden) cities (Maidenber@017).
Municipalities are also increasing accessatod encouraging the use akernative

modes of transportatiosde for instance: Tugen2017;Hu, 2017). Pressure on the
housing market in cities such as San Francisco/amgdouverare signs that more people
want to live in cities, and when older residents do not want higher densities stye t
called NYMBISM, the state government is stepping up to fight against it (Nagourney &
Dougherty 2017).

But the trend towards intensification may also be a result of municipalities
realizing that 1integrated andveabiitg Muclksi ve ne
of planning thought is focused on the neighbourhood as the starting point to create a
liveable city In fact, indicators of QOL are often studied at this level since it is assumed
that the place where omamediatelydwells andives, wih certain objective and
subjective features,r ames and i nfluences(Maans& ndi vi dua

Stimson, 2011). In recent decades, a dearth of research on neighbourhood wellbeing,
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especially by geographers and urban sociologists, has incrigasicigsed on the
neighbourhood as the central scale of analysiddsigning andbuilding the ideal
liveable city(Altschuleret al.,2004).
The focus on neighbourhoods as units is now instrumental in contemporary urban
planningpractice(Marans & Stimen, 2011). Traditional neighbourhood (TN) design and
the New Urbanist (NU) movement of the 1990s are clear examples of the shifts in
planning philosophyrom the modernist largscale grand developments to the
neighbourhood scalécross the global nortiNU developments claim to offer solutions
to conventional suburban pl anmpmionng,aianed 6p o s
spaces that ful fil peoplesd daily needs (e
long distances (Duarst al., 2000; Lund 2003).
While many planning scholars and practitioners have supported TN design,
opponents point to a number of projects that fall short of attaining many of the design
ideals and goals (Ford999). One consistent failure is the lack of social dive(ityd,
2003; Grant2002). This may be explained by the fact that most of NU developments are
limited to suburban projects with a majority of higltome earners, rather than
revitalization initiatives in downtown, where the majority of visible minorjtg@siors,
singles and families without children dwell.
A second failure is that theush for densification and compactnessch as the
socal | ed 0V ahasoftanieeto highemhodsing price inflation and socio

spatial polarization, decreasingcass to services faome demographic groups (Ley &
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Lynch, 2012; Rappaport, 2008; Kaido, 2005). In fact, relocations to more affordable
suburban developments are still common

Although cookiecutter planning guidelines might not work everywhere, a few
principles from NU are useful in imagining the form of an accessible city, and that must
be a pedestriafriendly cityandé se€loht ai nedd6 ndiaghbhalfhdogeonp
daily needs (e.g. live, work and play) without having to travel long distancesyet
al., 2000; Lund 2003).According to the Congress for New Urbanisntaaitional
neighbourhood should be built based on six fundamental rules:
A clearcentral area with a healthy mix of activities
Five-minute walkradius from the household to anitges
A continuous and walkabktreet network
Narrow humanscaled streets, that are safe for the pedestrian regardless of
their age or physical condition
5. Mixed useén terms of building form and function

6. Public commonghat are elevated and promoted dosic use
(adapted frompuanyet al. 2000, p. 1516)

PwnPE

Additional guidelines from scholars (Ewirg al, 2006: 622) lise number of design
gualities that a neighbourhood and a city must have to be peddatriadly:
1. Imageability: a quality ofapladtehat captures the pedestri

2. Legibility: the ease with which pedestrians can orient themselves, aided by
reference points and informational signs

3. Encl osur e: ifithe degree to which streets
defined by buildingswa |l | s, trees, and ot her el ement
4. Human scale: the size of urban elements match the size and proportions of
humans
5, Transparency: Athe degree to which peop
beyond the edge of a street or other pu
6. Linkage:it he physical and visual connecti ons:s

building, space to space, or one side of the street to the other which tend to unify

di sparate el ement so

Compl exity: At he visual richness of pl a
Coherence: far dceernse of visual o

© N

47



9. Tidi ness: ithe condition and cleanlines

In short, the most contemporary urban planning theories are increasingly focusing
their attention on the neighbourhood as unit of imagination and design, because that is
precisely the scale athich urbanites experience the city on a daily basis. These qualities
of a seltcontained and liveable neighbourhood are not justtlelight ideals of a
progressive imaginary, but can be easily found in cities around the world, such as those in
Europe, Jpan, and Latin America.

Among the many features of a liveable and compact urban fadurm my focus
on the literature of med-use in the following sectionn my analysis, | use thi
knowledgeto try to explain differences in accessibility betwekstinct urban forms in

the City .of St. Johnos

3.3.1. Mixeduse: definitions, impacts on access, and challenges towards
implementation

Mixed use development has gained popularity over the years and is one of the more
pressing issues that Jane Jaqdi®61)discussed in her seminal bodkye Death and
Life of Great American ies. As sheexplainedfici t i es need 6éa -most
grained diversity of uses that give each other constant mutual support, both economically
and sociall9ey)6o (Jacobs

Adding to spatial expansion and scattered-@emsity development, necompact

developments are characterised by a lack of, or low levels of, mixing of building forms
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and land uses (Grant 2002; Galstenl.2001). Land use is the pattern in which atieg

are distributed spatially, in terms of their location, density and diversity (Hatraly

2002). In sprawling cities, users often have to pass by large plots of land to get from one

point to another due to segregated land uses (Ewing 1997). lIroaddiibst activities of

one or two types are concentrated on a single commercial strip (e.g. retail, car dealerships

and professional services are three common examples), with nearby residential

neighbourhoods devoid of any commercial activity. Applyingedixise in North

American cities has been made a challenging endeavour for planners since development

subsidies, land regulations, car ownership, and consumer preference has consistently

favoured low density approaches (Ewing 2008 [1994]). To be surelattveiqg contexts

in most cities are typically a complex mix of these development factors. Scholars have

weighed in and examined these challenges both quantitatively and qualitatively using

specific case studies. Two Canadian scholars who have done extensk/on the

challenges of mixedisedevelopment are Jill Grant (2009; 2002; 2001) and Pierre Filion

(2001 Filion et al. 1999. Both scholars have written broadly on the limits to mixing

commercial and residential land uses, including constraints diiggnigom market

forces, government decisions, and consumer behaviour. One important conclusion is that

the typical chall enges tcoutniexredd gluaindde |uisnee sa

advocated by New Urbanism (NU) and Sustainable Develop(8&)t which are not

always entirely applicable and, thus, are
Duplicating intensification policies, such as NU, SD or Smart Growth, is

challenging in North America in part due to the wide gaps in planniligresamong
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citiesand regions in Canada and the U.3n addition, these cities present diverse
geographic and social contexts, which explains the didawmets ofintensificationof the
four largest CMAs in Canada (Filiaet al, 2010). For instancalthough there is ongoing
and planned intensification and densification in Vancouver (Queisét| 2012 and,
more recently, southern Ontario (Ontario Ministry of Municipal Affairs and Housing
2009), cities like Montreal and Ottawa are experienciegettact opposite trend of
regional suburbanizatior{lion et al, 2010).

The first signs of segregated land use in North America began in the beginning of
the 20th century, as older cities became heavily industrialized and municipalities acted on
safetyconcerns (GranR002). Most contemporary planning schools today however,
advocate for mixed uses. Despite that reversal in thinking about cities;sgagle
development still prevails remains the norm due to the development contexts mentioned
above.

First, subsidies and infrastructure for car travel not only encourage driving, but
also directly encourage separated land uses: vehicle owners can live, work and play in
completely separate areas in the city. The total costs of car ownarshibsidized fom
the maintenance and construction of highways to parking and air pollution (1999
Ewing, 2008 [1994];1997). Second, singfiamily housing and outlying development are
subsidized through the tavode and utility rates, costs covered not only dyusbanites
but also by urban dwellers. Third, consumer preference for siagidy detached houses
encouraget he devel opment and ©ooahgyédntsudbtuirdm@anof

developments. When it comes to preference for miged singleuse areas, peaphre
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evenly divided (Bookout 1992; Shlay 1986, as cited in Ewing 1997). Overall, however,
people prefer to live in areas with higher accessibility, such as in compact centers and
mixed neighbourhoods (Ewing 1997).

Grant (2002) finds three distinct conteglizations of mixed use and two streams
of mixeduse thinking. The first type concerns th&ensityof land uses, by mixing the
forms and tenures of buildings in any given land use. This may help achieve higher levels
of social mixing in neighbourhoodshe second type regards ttieersityof land uses,
by mixing compatible uses, such as commercial and residential. The third type concerns
the integration of segregated uses, by eliminating buffers in between land uses, such as
industrial and residentiaGenerally, planners, planning departments and planning
advocates have a preference for mixisé and seek to amend bylaws to encourage
combinations of land uses (GraB002). They tend to align themselves with new
urbanist principles, traditional neighlndvood design (TND) and transitiented
devel opment (TOD) (Grant 2002). TND advoca
compatible uses at a f i neadwcatesfor dodes @ouadnt 20
transit stations and development around thosesiode density gradient.

Since the 1980s, mixease in Canada has gained traction among planning circles
and governments at various levels and is especially important in areas where
sustainability is a key feature in provincial and urban policy (e.gePlcGrow
legislation by the Government of Ontario) (Gr@09; 2002). Planners continue to
embrace the principles of NU, SG, and SD, and are consistently adjusting plans to

integrate new ideas in an attempt to reverse decades of suburban expansib& (Gra
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Perrot 2009; Grant2002). Projects in downtown Toronto and Vancouver have proved
successful, where planners and city councils increased densities, combined land uses and
expanded public transiP(nter, 2006 For instance, the St. Lawrence neighthmod in
Toronto became a successful example of urban revitalization with rase@see:
Hulchanski, 1984). Cabbagetown and the Toronto waterfront soon followed, as well as
other Canadian cities, like Vancouver (Gr&ét02). Worldwide, waterfront and
warehouse districts made a comeback thanks to mixed development (e.g. Puerto Madero
in Buenos Aires, London Docklands, Battery Park in New York City, the Brooklyn
riverfront, and the Copenhagen harbour). However, in most other cities in North America
(Schnei@r and Woodcock008; Broadway1992), especiallyn smallerurban centres
growth has continued to occur in the subyfaton et al, 2004).

Therefore, despite efforts to make changes to zoning plans to revive downtowns
and transform suburbs throughxed use, success has been limited (G2001). The
inability of planners to find consensus among the many actors involved-making
has been a major reason for the failure of mined projects. Residents, business owners,
developers and, in somesess, city councillors and some planners resist mixing
compatible uses (see Grant & Per@009; Grant2001). In a study of the Burnside
Industrial Park in the Halifax Regional Municipality, Grant (2001) found that commercial
owners have a disdain towandsidential development. In particular, a number of owners
claim the area is uncertain and risky for business, a potential blow to their tax base, and
too polluted to be safe for residential living. Households, on the other hand, resist mixing

with otherland uses due to a fear towards changes in the physical and socialpnaike
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their neighbourhood, loss of open space and higher densities, pollution in the case of
industrial uses, and a reduction in the land value (G2&a9; Fillionet al, 1999).

In another study oNU mixeduse projects in three Canadian cities (Mckenzie
Town in Calgary, Cornell iMarkham and Surrey), Grant (2009; 2D@#erviewed
actors involved to determine the reasons for gaps in implementation of-osged
Responses showedack of compromise from developers, whose main objective is to
increase profits, and from planners driven by ideological principles. Developers argued
that consumers look for environments that enable privacy and vehicle ownership. Within
city administratios, engineering departments were on the side of developers, resisting
pl anner sdé purfriendly tommunities, eebmisgtstreetaas traffic and
emergency vehicle channels rather than public and social spaces. In Markham, planners
complained of dack of fiscal tools (e.g. budget constrains from the provincial
government), resistance from residents when trying to increase affordable housing, and
businesses that preferred big boxes rather than neotraditional stores. In conclusion,
successful projestshowed stronger agreements between actors, especially support for
planners coming from councillors. Even then, a few developers in Canada have
consolidated enough power to be able to sway councils their way (@o&8). And
despite proving successful many cases, once these revitalization projects attract
residents, residential developments become dominant over commercial ones over time
and mixuse fails years tar (Wetzel 1999; Zukin 198%s cited in Grant 2001).

In a study on three suburban mixese centres in the Greater Toronto Area

(GTA), Filion (2001) finds that mixedse has been somewhat successful, although car
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dependency and low densities remain. Across the study sites, North York Centre,
Scarborough Centre and Mississauga, the inteofigmanners is to facilitate mixeagise
development, combining business, workplaces and residential buildings, as well as
alternative modes of transportation and walkable environments. Filion found that North
York successfully integrated multise complexg while land uses in the two other

centres remained segregated, but less so than the majority of suburban areas in the GTA.
The reason why they failed to integrate land uses to a higher degree may include the level
of land specialization, the footprint o&rsupportive infrastructure, low building density

and the space between streets and building facades. These factors make environments
less pedestriafriendly, incentivizing the use of the car and enabling residents to cover

larger distances to access\aces and facilities.

3.4. A brief conclusion to the literature review

While urban form depends on a variety of factors and on the local context in question,

this review has shed light on a number of reasons in the literature as to why cities are

bette off providing accessible amenities and inclusive urban design to urbanites. Cities
exist for a reason they have a unique advantage over other types of settlement
geographies in that they bring people and activity together. For a city to attract fieople,
must offer jobs, services and places that
One of the major obstacles in returning to older urban forms is a culture of material
accumulation that rewards individualism over the common good. This indlisduis

reflected on peopleds mobilities and choic
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people cluster. NYMBISM is a direct cause of that culture. Pedestrians and other
disadvantaged groups must fight to preserve their right to the city,ijpatitig) in public

life, reinforcing their right to public amenities and spaces, and raising their voices at the

planning table, so people with power do
to the city.
As with many cities in Canaddygcityof St . Johnodés offers

built environment that reflects a shift away from bridging form and function. A simple
map of the city shows a street network featuring a high ratio efesacs and dead

ends, disconnected wide streets, and satetions unsafe to cross. Amenities, on the other
hand, are clustered around coemgsial highways and strip maltaiilt for car access, and
many of these clusters lack diversity in their offeringsainly bigbox retail and fast

food chains. In the followig chapters, | explain the methodology used to analyse

accessibility in St. Johndés, to evaluate

amenities and how urban form impacts accessibility.
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Chapter 4 Methodology

At the core of evaluating accessibilityiis measurement, quantification and
qualification.This chapter briefly addresses the methodological literature regarding
accessand explains the methodological concepts and operations that this stugtp use

guantify and qualify accessibility inthe Sto hn 6 s CMA.

4.1. Operationalizing accessibility

Urban accessibility has been studied for decades as one of the most important dimensions
of cities, considered both a factor of growth and quality of life (Smdgpenic et al,,
2004; Handy and Niemeier, 1B9Dalvi and Martin, 1976). As urban scholarship evolved
from positivist towards pogtositivisttraditionsandto more comprehensive frameworks
of theory and practice, conceptualizations of accessibility evolved as well. Following this
distinction, thereare two noticeably contrasting definitions of accessibility: the first
considersaccessibility as a quantifiable measure second considers accessibility
gualitatively, as part of a larger social reality and concerned with whether cities are
equitable ad inclusive

This thesis uses both dimensions of accessibilitguantifying and qualifying
accessibilityto sixtypesohme ni t i es i n tlhparticBlar.land o hnés CMA
concerned here wittountingfacilities and services via three coverage cidter
measuring distances to serviceshidh Euclidearand network distances and using the

average of those two sets of calculations as well as demographic data to assess need
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based accessibility. A last step in my assessment involves evaluating tiossaiati
between urban form and accessibility through a series of urban form metrics.

Before the 1960s, much of the literature that addressed accessibility consisted of
studies on the form of the city or on urban population, which offered highly aggregated
measures of accessibility (Hansen, 1959). One such measure was the distance of an origin
point to the centre of the city. A second measurement was aggregate travel, understood as
the sum of travel distances by every person travelling to a certain af@ies).
measurements were based on calculations of proximities of certain areas to the residential
population and on potential interactions between people. Subsequent studies (Apparicio
et al, 2008; Hewkeet al, 2002) have attempted to disaggregatessbility measures to
make them mre precise. Presently, accessibility studies are conducted at the census
subdivision level, and when local data is available, such asvaiy or metropolitan
surveys and census, data can be analysed at even smaller scales.

One of the first studies offering a more specific operational definition of
accessibility was Ingram (1971), who advanced two definitions: i) integral accessibility,
or Athe degree of interconnection for a gi
suf aceo (Dalvi and Martin, 1976, p . 18); i
t wo places (or points) on the same surface

These are expressed by Dalvi and Martin (1976, p. 18) as:

Ai = z_?;:l ﬂ'i_;l'
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whereA=integral accessibility at théh point; a; = relative accessibility of point

j ati

Other studies claim that accessibility is jwentialof opportunities for
interaction (Handy and Neimeier, 1997; Hansen, 1959) and, more specifisdlihg a
Ameasur ement of the spatial distribution o
adjusted for the ability and desire of peo
(Hansen, 1959, p. 4). This definition involves two principal elemenasadssibility:
transportation (or impedance) and activity (or attraction) (Handy and Neimeier, 1997).
Transportation is often measured by travel distance, time or cost, while activity is
measured by the number and location of different activities, sueltitiSes, services,
spaces and places (Handy and Neimeier, 1997). The measurement of these two elements
constitutes the operationalization of accessibility. Different studies have used a range of
methods, from extremely simple to more complex calculatibat it is clear from the
literature that a triangulation approach which combines various measurements yields
more accurate results.

The spatial distribution of an activity can be quantified by simply counting the
number of destinations within a geograptinit. Handy and Neimeier defines this as the
6containerd® approachh;amiealidn tahred 6Amsvelriarg e(61
(1979) namesopgaporétcwmmutl yatmevees u;isee alsoagcrer 1 e 1¢
al., 2009;Sharkeyet al,, 2009;SmoyerTomic et al, 2008;Apparicioet al,, 2007;and

SmoyerTomic et al,, 2004). In this researcHpur coveragecriteria are used to calculate
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cumulative opportunities for interaction. The ficstveragecriterion (CCI) counts the
number of facilities whin the boundaries of a dissemination area. The second criterion
(CClI) calculates the total number of amenities within a-BOBuffer area and the third
criterion(CCIlIl) counts facilities within a 50@n service area. Service areas commonly
use the facily itself as point of origin and measure the extension of an area that is
servicedby the amenity, along the street network (for studies using this method, see:
Larsen andsilliland, 2008;Cervigniet al.2008; Oh and Jeong 2007; and Nicholls,
2001). In this study, | generate service areas with the DA centroid as point of origin, in
order to count amenities within a 5@9area using the street network. This is different
from the 500m buffer area in that the extension is not a circle with a straight 588m |
but it is rather an irregular area shaped by the street netheelkfourth and final
criterion(CCIV) is the average of the first three, whishused as a final method to
evaluate equity in accessibility

Another method used in parallel with the ecage approach is the minimum
distance approach, by which | calculate the distance to the closest amenity from a point of
origin. This allows me to discern with more accuracy how accessible an amenity is. This
study uses both Euclidearstraight linei and networki along street$ distances (for
studies using minimum distance criteria, Séahet al, 2016; McKenzie2014 Larsen
& Gilliland, 2008;Apparicioet al, 2004; and Nicholls, 2001).

Thefour coverage criteria and the two minimum distance methoehsure the
potential for interaction based on the number of destinationshardigtance to them,

and thesean be easily quantifiedith the right dataSome other studies, however, have
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become more interested in thetual rather tharpotential,useof accessibility as a
measure of access (Moras al.,1979). Howeverresearctstudying potential
accessibilitydepends on different types of methodologies, such as surveys and
observation. Access as opportunities for interaction is the most commaitiotefised

because it is also the most readily available for analysis, using spatial and census data.

4.2. Data and scale of analysis

To analyse accessibility to amenities in S
business microdata atthe cendus s semi nat i on area (DA) | evel
CMA in 2006. This section describes the data, scales and computing tools used in this
research.

Census data for this research 1is primar
of Population program, spiically, the 2006 Census. Data from the 2011 Census is not
considered given the wunreliabil ettalyp0l®df t he
and the 2016 Census is not used given2ba6 data was not completely releaaéthe
time of this anajsis

The@ensus data is examined at the DA | eve
relatively stable geographic unit composed of one or more adjacent dissemination blocks
[with a population of 400 to 700 persons]. It is the smallest standard geograpHararea
which all census data are dissemat ed o ( St at ). Asthesmmllestanada, 2
geographic unit in the 2006 census, it is the most precise astédgregated unit of

measurement.
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Data on urban amenities is retrieved from a special micro datasetomprises
all business establishment bousedatasetsef St . Joh
registries of private and public establishments in Atlantic Canada (InfoCihada
covering establishments operating across the regjioadata is drawn fronthe 2010
InfoCanadd databas€91,925 entries). The InfoCandtidatabase contains entries for all
amenities analysed in this reseaactd the2010 dataset is used in parallel to the 2006
Census. Research on amenities is complemented with internet seardlgeocoding

with ArcGIS when information from the InfoCandtdatasets iseemednsufficient.

4.2.1. Preparation of data

Census data was prepared using Beyond 2@26fessional Browser 7.0 (Beyond 20/20,
Ottawa, Canada), downloaded from the StiaSCanada website. Total population
numbers were extracted from all the 318 dissemination areas within the boundaries of the
St. Johndés CMA for further analysis.
Business data was prepared using STRTA.1 (StataCorp, College Station, TX,
USA) and Micrsoft® Office® ExcelP 2013 (Microsoft Corporation, Redmond, WA,
USA). Six categories of establishmenits.(grocery stores, schools, recreational
facilities, health facilities, and nursing

were extracted frorthe InfoCanadadatabase using their North American Industry

4 Information about this database is available at https://infogroup.infocanada.ckaddemd-mailing-
lists/businesdists.

61



Classification System (NAICS) number, provided by the database (the NAICS categories
were consulted onling)

Census and amenity data are integrated into a Geographic Information System,
using AcGIS 10.3.2 (ESRI?®). ArcGIS, in conjunction with Excel, are the two primary
computing tools for this research. The former is used to conduct spatial analysis,
including evaluating the spatial distribution of establishments, generating origin points,
measiring distances, generating service areas, counting facilities and generating maps

while the latteiis used for statistical anas

4. 2. 2. Locat iegfoundla®t . Johnodés, N
St. Johnos, NL, capital anfetroNoditanfasmaf nd|l and an
significant i mportance was selected for th

the reasons for this choice are offered in Chapter 5.

4.3. Measuring accessibility: Spatial and statistical analysis

For this study, accessibility is measuredfors t ypes of amenities ac
CMA, by computing availability, mix, and distance to amenities, and comparing them

with demographic data and urban form. Tigisearchuses a combination of criteria from

5 NAICS is a classification system that creates a number for each economic activity, such as retail stores or
museums (Statistics Canada, 2017). More information about NAICS is available at
http://www.statcan.gc.ca/ersgbjects/standard/naics/2012/introduction

6 Information about ArcGIS is available fatps://www.esri.com/arcgis/abeatcgis
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various studies on accessibility to paantnore complete picture of the reality on the
ground. The measures used here are computed in eaeind#e described as follsw

A: Quantification Method

1. Fourcoverage criteria (CCI, CCII, CCIICCIV):

a. The number oé&ll, andeach typeof, amenitiesand the mix of all
amenities withirboundaries of each DECCI)

b. The numbeofamenities (total and by type) and mix of all amenities
within a buffer area of 500m using Euclidean distai@ell)

c. The number of amenities (total and by type) and mix of allrétines
within a service area of 500m using network distg(@@lll)

d. The average of CClI, CCII, and CC{ICCIV)

2. Mean distance and minimum distance:

a. The minimum distance from the centroid to the closest amenity using
Euclidean distance for each type of aiheBA

b. The minimum distance from the centroid to the closest amenity using
network distance for each type of amenity by DA

c. The average of the two distance measures

3. Needbased accessibilitfjusing average coverage)

Mean and median population in the CMAdawmy DA

Percentage of demographic groups in the CMA

Amenities by ranges of population (total amenities and by type)
Amenities per capita (total amenities and by type)

Amenities (total and by type) by ranges of population for each
demographic group

Amenities per capita for each demographic group (total amenities and by
type)

®o0 oW

o

B: Qualification methods
A comparison is undertakdietweeraccessibility values in prerar and postvar urban
St. Johnds in order to explorafoimlamd exi st en

accessibility in the metropolitan arélhis comparison is done using a series of metrics,
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including average minimum distance to amenities and schools; land uses; percentage of

singledetached houses; building density; population density; aadl lemgth.

4.3.1. Setting a maximum distance

Maximum distance for this study is set to a 500m radius from the point of origin. This is

in agreement with traffic manuals and studies that show that the average distance that can

be covered within 10 minuted walking is between 500m and 800m, at walking speeds

bet ween 0.91 m/s and 1.39 m/s (Casteepy, 2005
streetsand in an effort to equalize walking speeds across demographic gs@@ps an

appropriate baseline for & walk.

4.3.2. Points of origin and destination

An important aspect of measuring distance is to specify the origin and the destination.
The origin point in accessibility evaluations refers to the point of departure for a person
travelling to a destinatim Given that it would be an insurmountable task to measure
distances from each household to the destination in question, a cérttieidnweighted
geometric central point on an XY planef a geographic unit is used as the common
origin point for all tips originating in that geographic unit (Smoyesmic et al, 2004;

Talen & Anselin, 1998). The use of a centroid has limitations in that it aggregates error
(SmoyerTomic et al, 2004). Within a geographic unit, the centroid acts as a single

origin pointwhen, in reality, there are as many origins as there are people. The higher the
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aggregation of data, such as that of a national census, the less specific the centroid is and

the more aggregation erroccurs

4.3.3. Accessibility measurement approaches

Levels of accessibility, quantitatively speaking, depend in great part on the measurement
used (Smoyefromicet al, 2004; Talen, 1998; Talen & Anselin, 1998). A combination

of various approaches or criteria can result in a more accurate analysis, where one
measurement can reveal what a second one may not (Apparalip2007; Handy &

Niemeier 1997). In this study, three types of measurements are applied to assess
accessibility to amenities i(me.coverageSt . John

criterionl, Il, 1l and IV) and submeasurements are describedollowing subsections

4.3.3.1. Container approach(Four coverage criteria)

The container approach is the most common type of measurement of accessibility
(Apparicioet al, 2007; Smoyeffomic et d., 2004; Talen & Anselin, 1998). As
mentioned above, it is defined as the Anum
given [geographic] wunito (Talen & Anselin,
rather basic and presents certain limitasidim particular, the approach does not provide
information on travel distances to amenities or whether facilities cluster together in one

area of the geographic unit. Generally, this approach assumes that the higher the number

of amenities, the more acsd#sle the geographic unit.

Amenities within a DA (Coverage criterion 1)
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The first step to calculate accessibility under this approach is to simply add the total
number of amenitiesf interest to this researetithin the boundaries for each of the 318

DAs in the CMA that is, the total count of 6 types of amenities
Al: E a (51)

where A= accessibility measure &;= all amenitiesof six chosen typeis the DA
The second step is ovide separate total counts for each type of améiraty

number of grocery stores, number of health clinics)
A=E0_, @, (5.2)

wherea;= all amenities within one type

This study not only counts the number of amenities per DA, but it also computes
t he Omi x 6 hatfis, themaember &fpesosamenities found in a DA. The
higher the mix, the more accessible the DA. The mix reveals more information: For
example, if DA 1 has 20 amenities in a CMA with an average count of 10 amenities per
DA, it may be assumed that DIAis generally accessible. However, if most of those
amenities are of two types, such as grocery stores and health clinics, the DA is less
accessible, relatively speaking, than it was thought to be.

With that said, the third step is to give DAs a nurmiedlecting their amenity
mix. The mix of amenities is calculated by attributing a number to each type of amenity
(1, 2, 3, 4, 5, 6) indicating the existence of an amenity with the number 1 and the lack of
it with a number 0. The 1s and Os are added togeagheng a score 0 to 6, with 6 being

the most diverse
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AS: izl ru (53)

wheret,=type of amenitytg ¥ [0.6] € i)

Amenities within a 500m buffer area (Coverage criterion II)

The fourth step is to generate a buffer area with a radius of 500 m from the DA
centroid using the buffer tool in ArcMap and add the number of amenities within that

buffer
A=Y a, (5.4)

whereap,= amenities in the buffer area.

The fifth measure is to add amenities by type within the buffer area
AS=E0_, Ay, (5.5)

wherean:= all amenities for one type within the bufferareas ( 1, 2é 6) .
The sixth measure consists on giving DAs a number reflecting their amenity mix

within the created buffer area around their centroids
AG: ;E;=l rbn (56)

wheret, =type of amenity within the buffer ares, ( [0.1] €1)7

’ This follows the same method as measure 3. The amenity mix in a DA is calculated by assigifing a 0
there are none amenitiesone typeor 1, if there is at least one amenity of that type. Then the Os and 1s

are added together and t he@fomODm6é.1 number refl ects
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Amenities within service areas (Coverage criterion Il)

The 7" step is to generate a service arem area around a point that measures
the number of destinations along the street netivavikh a radius of 500 m from the DA
centroidusing the service area tool in the network analyst extension in ArcMap and add

the number of amenities within that area
A7:E a, (57)

whereas= amenities in thservicearea.

The 8" measure is to add amenities by type within the service area
AS: i=l ﬂstn (58)

whereast= all amenities for one type within the service ares;( 1, 2é 6) .
The 9" measure consists on giving DAs a number reflecting their amenity mix

within the created service area around their cergroid
oO_ ®|'&
A - n=1 r;?n (59)

wheret_=type of amenity within the service area [0.1] € i)
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Average of three criterigCoverage criterion V)

The three criteria are averaged for all amenities, for each type of ameniftgrand

amenity mix scores.

4.3.3.2. Minimumtdistance approach

The minimum distance approach is another common accessibility measurement that
calculates the distance one has to travel on a straight path or along the street network to
reach the closest amenitpm the point of origin. This complements the container
approach in adding a distance measure to the evaluation of accessibility. While a
container measurement may result in 0 amenities within a DA, a minimum distance
shows the distance a person in th&t needs to travel to reach an amenity outside of the

DA, which may reveal higher access in adjacent DAs.

Euclidean minimum distance

Under this approach, thé'theasure consist of calculating thaclidean minimum
distance to the closest amenity fockandividual DA
A= g, (5.10)
wherede= minimum distance (Euclidean) from every DA centroid to the closest amenity
The 29and 3¢ distance measures calculate thean and median Elidean

minimum distance in the whole CMA

AL=Ede (5.12)

Mg
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wherede= minimum distance (Euclidean) from every DA centroid to the closest amenity
in the CMA andne=number ofde
A'?=median (d) (5.12)
The 4" and %" distance calculations generate the mean and median distance

(Euclidean)o amenities of each type the CMA and the DA

Als=E e (5.13)

”fp
whered=distance (Euclidean) to amenities of one tygpgsnumber oftke; (t € [1,6])
At=median (&) (5.14)

Network minimum distance

Under this approach, thé'theasure consist of calculating thetwork minimum distance
to the closest amenity for each individual DA.
A=d, (5.15)
whered,= network minimum disince from every DA centroid to the closest amenity
The 29and 3? measures calculate the mean and median minimum distance to all

amenities in the CMA using network distance.

Ale=2in (5.16)

in

wheredh=all the distances (netwikjrfrom every centroid to every amenity in the CMA;
nn=number ofd,

Al’=median(dn) (5.17)

The 4" and 9" distance calculations generate the mean and median distance

(network) to amenities of each type in the CMA and tiée D
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Ale=tdn (5.18)

n tn

wheredn=distance (network) to amenities of one typesnumber ofth,; (t € [1,6])
A¥=median (&) (5.19)

Average of two distance measutes

The two minimum distance measures are averageallfamenities and for each type of

amenity.

4.4. Accessibility based on need

The previous accessibility measures serve to objectively determine levels of accessibility
for the general population, but this may differ significantly among various dentograp
groups. In this study, | evaluate accessibilityffee groups: people aged 0 to 14, senior,

low-income residents, drivers, and ndnvers.

Population in CMA and per DA

The F'needbased measure calculates mean and median population per DA

A=Eema (5.20)

31B

wherePcms= population in the SJICMA and 318 is the number of DAs in the CMA.

8| use both Euclidean and network measures because, in my opinion, they complement
each ohber. | offer an explanation for this reasoning in pages2Btunder Appendices.
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Amenities per capita

The 2 needbased measure calculatsenities per capita the CMA using the total
amenities calculated under coverageecion 1V, that is the average of the other three

coverage criteria

ARi=Zema (5.21)

Prm a

whereAcma= total amenities in the SICMAR:ma=population in the CMA.

The 39 measure calculates amenities per capita by type of amenity.

A=l (5.22)

Pl'."l"l a

wherean= total amenities of one typ@:ms=population in the CMA;t(e [1,6]).
The 4" measure calculates amenities per capita by type of amenity and by

demographic group.

AB=EStn (5.23)
Fg

whereayn= total amenities obne typePg=population of one demographic grougH

[1,5]).

4. 5. Analysing the urban form of St. Johno

The urban form of a city can shape accessibility in a significant way (Talen 202y
2008 [1994];1997; Lynch 198} As part of my @scussion on the accessibility findings, |

compare the urban formofprear St . Jovwaird sSta.ndJ qplorsGés (ur ba
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this purpose, | calculate a series of metrics, which include the area of pre anp8st
Johnds; t he meitesandto schoals) theperteataga ohpopulation
working outside of their census subdivision of residence; the area percentage of different
land uses; population density; average total amenities and average mix score; average

road length; average builtj density; and percentage of singktached houses.

This analysis is only done within the b
municipality is the largest and oldest incorporated city itisierSt . Johndés CMA.
municipal status since 1888nd i ncor poration as a city 1in

city status since 1988, the second largest municipality in Newfoundland and Labrador
(City of Mount Pear | ) TROdE&ence Gignifies thatthe St . Jo
City of Swsstarkeodifferences is urban development-(prel postWWil)

as compared to other municipalities, allowing this study to evaluate accessibility in

different historical stages of development.

4.5.1. Landuse mix
Data to calculate landse mix was obtaed from the Chief Planner at the City of St.
Johnds Planning and Engineering Department
study area are calculated as

A24=E landgnpa

(4.24)

E—‘lpnrﬂﬁ
whereland,woa~= area for one type of land use in aq@rar St.J o h n 6 AywoB-Area

ofone DAinprewar St (NeflGhnos ;

73



= landpqyna

A= (4.25)

EApnrDA
wherelandywoar= area for one type of land use inapasa r St . ABosoiraréas DA,

ofone DAinpostwar St (nefldhnod s ;

4.5.2. Population density

Data to calculate population density is taken from the 2006 Census. Population density
for the two study areas is calculategdividing population by total area minus open

space and rural areas.

4.53. Average roadlink length

Average roadink length was calculateloly adding the individual links in a road and
dividing them by the number of links.

4.5.4. Building density

Information on total number of private dwellings wdnasned from the 2006 Census.
Building density was calculatday dividing total private dwellings by total area (total
area does not include open space or rural land uses). This was done for {vedih qme

postwar St. Johnoés.
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4.5.5. Singledetached houses

Information on singledetached houses was obtained from the 2006 Census. The
percentage of singldetached houses was calculabgdlividing the total number of

singledetached houses by the total number of private dwellings.
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Chapter5: Anal ysi s, part | : |l s St. Johno

The main goal of this study is to conduct an evaluation of accessibility to various
urban amenities for the persononfaond expl or e whet her the St
region is accessibléVith that goaln mind, | evaluate walkingaccessibilityr within a
10-minute or 500meter walki to six types of facilities and servicest he St . Johnos
Census Metropolitan Area (SJICMBAgtween 2006 an201Q includingfood stores
(grocery storessonvenience storeand specialty storg@selementary and secondary
schools; recreational facilitieend servicesi.e. playgrounds, gyms, community centers
entertainment companies/shgwsealth facilities (i.eclinics, hospitals, and medical
offices), nursingfacilities® for senior citizens anchild care facilities| conduct this
evaluationacross the CMA and by census dissemination area.

This chapter is divided intfmur sectionsThe first section provides a brief
introduction tathe geographic contextthatisthe3 . Johnds census metr
and its main census agglomerations. The second section begins the analysis of
accessibility in the CMAwith a calculation of the average twfo minimum distance
measure$ Euclidean and network between origin points amtkestinationsand the
average of three coverage critéfid hethird section analyzes accessibility as a

measurement per capita using the average of the three coverage criteria.

9 Nursing care facilities are, for the most patgces of residenc@ot ambulatoryThey arencludedhere

because they need to be accessed at some point. If there wensing facilities in a given area, the

person seeking this resource would need to travel a long distance to reach them, at whatever stage of their
life. Therefore, accessibility and need must be considered when planning for a new nursing care facility.

10 The two minimum distance measueesl three coverage critetiged in this study are described in the
Methods chapter and explained in detalil in the corresponding Appendices.
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51.The St. Johnés metropolis: A suburbanizirt

Located in the Nortmast Avalon Peninsula, tiget .  Lenbus Kletropolitan Area

(SIJCMA) and t he @edeconddafgeSBMA and ditpirhAtlaintec a r e

Canadar especti vel y. Tsamonghe bldest oties irSNorth Atherican 6 s

and second most poweleconomic hub in Atlantic Canad@i ven t he <cityds e

factt hat strategic urban péanmenhgo walsi nan Pprae

development until recentlyand the demographic decline of the last few decades, the City

of St J belCKhIA repreaentdn imteresting and important case study for analysis

(Ibbitson, 2017)Indeed, hec i tinnér sore areas show higher building density, while

its contemporary urban profile &guably suburbargpread out and coviag large tracts

of land. Much oft h e develogniesties outside of the downtown ar@adis non

compact, with many big box commercial stripat cater to the car acce¥®¢ith this in

mind, the city is car friendly, and 85% of its population owns a private velfidieck of

research in small and meditsized cities (Bkand Jayne, 20Q%nd on the urban areas

of AtlantcCanada adds significance to this resea
The SJICMA is spread across 804.64 kwith a population 0181,113and a

population density 0225.1persons pekm? (Staistics Canada, 2008The metropolitan

regionhas consistently grown in populatiaxperiencinga 4.74%increaserom 20011

compared to a 1.45% decline in the province and 5.35% growth in the cdsiatiigt{cs

Canada, 20Q72002). Furthermore,te metropolitan growth representsse toa 2%

growth in the ratio ofmetro to provincial population, from 34% to 3p¥tdicating that
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the province has increasingly urbanized, evedessographic growth in the province has
deacceleratesignificantly over the years and is predicted to start shrinking in the near
future (Simms & Ward, 20175tatistics,2008;2002) The reason for this is that the
metropolitarregionhas attracted a significant percentage grovince migration.

Although it has increasingly urbanizegtowth in the SICMAor the last few
decadesas taken place for the most part in the suburban periphetsideof the urban
coreiSt. Johnodos a&inownblke FatadsBrel E&ondeption Bay South
(Table 5.1) This has decreased population densities in the only two cities in the province
With a population of 100,646 in2006 t he City of St. Johnos
close to that of the CMANNhile the city constitutedearly 53% of thenetropolitan
popuationin 2006 its demographic share has declined ffe886in 2001 Moreover, the
City of Mount Pearl has shown an absolute decline in its population. The spatial
expansion and declining densities of the urban baxereinforcedsprawling

development,dck of accessibility and fiscal precarity.
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Table 5.1. Population change in the SJICMA and dominant subdivisions (Statistics Canada, 2008;
2002)

2006 2001 Change % Pop. Density Population% in CMA
per km? (2006)
(2006)

Canada = 31,612,897 30,007,094 5.35 3.5 N/a
NL 505,469 512,930 -1.45 1.4 N/a
SJCMA 181,113 172,918 4.74 225.1 100
St. John's 100,646 99,182 1.48 225.6 55.57
CBS 21,966 19,772 11.10 370.6 12.13
Mt. Pearl 24,671 24,964 -1.17 1566.9 13.62
Paradise 12,584 9,598 31.11 430.4 6.95
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1:230,000

N

A

Witless Bay
Source: ESRIR015;
Statistics Canad2010a

Figure 5.1 Census subdivisions in the SICMA
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Despite its declining population, density and status, the CBytof.  Jeprbseniss
regional powerhouse and the core of the St
Its beginnings as a freliedonisarbaircfar mastrofits St . J
life and it ispreciselyon the shores of the Atlantic Oceahere urban development
began. For the first half of the 2@entury,the city remained compact. However,
crowding, a lack of affordable housing, and fajlimfrastructure pushed people away
into settlements outside of St. Qolidnnds, su
2011BH. The firsturbanexpansion nt o what now ibsgan@erthofr al St .
Military Road,with the construction of CirculdRoad and the neighbourhood of
Geagestown (Collier, 201)bTo the west, the city expanded along the Waterford
Bridge Road and Lakrchant Road, which today is knownthe West Bd (Collier,
20118. The rest of the metropolis was, at the time, composétmfand and
undeveloped land.

The city started expanding more rapidly and in a planned fashion during and after
the Second World War and the decision to join the Confederation. On one hand, fields
outside of the city were used as military bases, exparidengrbanization of the
metropolis. On the other hand, upon the return of soldiers and people fleeing war in
Europe, pressures on the housing stock in the old city pushed the government to start the
planning and constr uct i densubufb, Qhwahil Fark Amer i c a
spearheaded by the St. Johnbés &#RRsiggi ng Corp
incomes gave local residents purchasing power and a dream to chase a higher quality of

life, to which the SJHC responded by building bigger hauSkarchill Park alleviated
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the ills affecting the inner city, but simultaneousgcame thérst of many projects
leading to the expansion, suburbanization and diffusidhiof. Johnoés ( Shar pe,
Over the subsequent vy e abuilsmore@dighbourhonddsy 6 s a mal
including Virginia Park Wedgewood Parkogilt in the 1960s and incorporated into St.
Johns in 1991) in the east end; Mundy Pond, in the 1960s; the Kenmount Rd. area in the
late 1960s; Cowan Heights in the west end in the 1974 @80s; and Southlands,
Kilorike, and Goulds, in the south, all of whic
(Collier, 2011b (Figure 5.2.

Source: ESRI, 2015 Stavanger Drive (2000)

Collier, 2011b;Statistics

Canada, 2008; 2007a
2007b

Wedgewood Park (1960s)

Virginia Park (1960s)

Churchill Park (1944)  Quidi Vidi

Memorial University (1950s)
Georgestown (1920s)

Downtown
Avalon Mall (1967)

Kenmount Terrace
Mundy Pond (inc. 1960s)

Village Mall
Cowan Heights (1970s-80s)

Kilbride

Southlands (inc. 1992)

1:65.000
N

/ \ Gould (inc. 1992) 1cm=5km

Figure 5.2. Boundary expasion of old St. John's
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The increasing spatial growth of St. Jo
the lagest commercial developments, Stavanger Drive, opening its doors as recently as
2000 (Collins, 2004). This growth is characterized by discontinuous, leapfrog, low
density and singleise development. In other words, sprawl is the main form of urban
growthi n St . Johnds, and this form of develop
the city, affecting certain demographics more than others. An analysis on accessibility
based on a series of measures can better evaluate how well people in the meteopolis ar

serviced in terms of education, health, recreation and food security.

5.2. Accessibility analysis:average minimum distance
In the following section, | present the average of two minimum distance measures and
three coverage criteria to explore accasgiin the SJICMA (see Appendix for results
for each of the three coverage criteaia the two distance measyreBhese five
measures were averaged with the purpose of using grggtrof each measure and make
up for their respective biases and shomags. The case for using several measures to
study accessibility is supported by previous studieshich authors have used more
than one methodology to make up &mgregation error and errors in data collecéisn
well as other biasés

My analysis eveals that th€JCMAIs, on average, not accessible for the

pedestrianTheaverage minimum distanéea number drawn from averaging Euclidean

11 More informationon studies using accessibility measures is provided in Qhépte
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and network distancésis 695.55 meters, which early200 meters further than the

standard walking distanad 500 m (Figure 5.3). Specificalljpod amenitieshowthe

lowest aveage minimum distance (1046 m) in the CMA followed by health amenities
(1231.55 m). This can be explained by the high presence of small convenience stores
around the city, given thatriger grocery stores tend to consolidate around commercial

strip malls. The abundance of health amenitieshi s i nc | udeiscambe ct or 0 s
explained by the highghannational average senior population, which requires more

care than other age gnoal Nursing is by far the service with the highest minimum

distance at 2066.74 m, which is concerngigenthe growingratio of senior citizens in

the metropolis.

(" 2200 2066.74 A
& 2000 1845.86
< 1800
= 1569.02
= 1600
% 1400 1286.13| 1231 55
[1046.00]
600 i

All Schools Food  Recreation Health  Nursing Child care

amenifies
\ J

Figure 5.3. Average values of two distance measures by type of amenity, SICMA, .
(Source: ESRI, 2015; InfoCanada, 2010; Statistics Canada, 2010b; 2007a)
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It is worth noting that this comprehensive average distance measure does not
reflect the fact that distances in many DAs are actually much lower and closer to the gold
standard of 500m. This difference is shown in Figure 5.4, where it is made clear that
there are more DAs with an average minimum distance under 500m (184 DAs)aitean th
are DAs with minimum distances above 500m (134 DAs). Moreover, the average
measure does not reflect the much lower Euclidean distances, whose m80&0&s
meters, well under the 508 standard€. This is explained by the fact that 221 out of
318 dssemination areas in the SICMA h&eclideandistance values under 500 meters
and the averageuclidean minimum idtance in those DAs is well under 500m.
Therefore, while the mean minimum distaficealculated on the average of the two
distance measurésfor the whole SJCMA is higher than the maximum walking standard,

for many dissemination areas, amenities can be accessed by walking less than 500m.

( 200 184 )

180 \|

160

140 134

120 \

100
80
60

40
20

0
Within 500m Further than 500m
\_ J

Figure 5.4. Dissemination areas by average minimum distance (500m and further than 500n
SJCMA, 2010

Dissemination areas

12 Results for the calculation of Euclidean minimum distances are presented in the Appendices.
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Among average minimum distances within 500etreational amenitigegresent
the lowest average dance, at 206.51 metefiSigure 5.5). Recreational services are
abundant in the SJICMA, with anything from performance companies to community
centres readily available to the public. Recreational facilities have the additional
advantage of showing a lowenrtsolidation rate than other types of services, which tend
to concentrate in specific areas. Finally, schools and nursing care facilities are, on
average, the furthest from households. A main reason that can explain the longer distance
to schools is thahkse have increasingly consolidated, following the decline in the
numbers of children and youth across the province. With a lower number of schools

comes a lower accessibility.

E
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All Schools  Food Recreation Health  Nursing Child care

9 amenities )

Figure 5.5. Average values of two distance measures within 500m of a centroid, by type o
amenity, SJCMA, 2010 (Source: ESRI, 20X8pLCanada, 2010; Statistics Canada, 2010b;
2007a)

Spatially speaking, minimum distances vary widely across the SJCMéai\be
observed in Figure 5.6, dissemination areas locatdteinrban corbave much lighter

colors corresponding twer average minimum distances than the rest of the CMA.
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Most of the DAs |l ocated in the Stum Johnos
di stance to their closest ameni fagwebds | ess
those in Mount Pearhave a mixture of colors, with DAs averaging between 11 and 526
meters of minimum distancResidentsn the rest of the CMAace distancesf more

than 900 meter® reach the closest service or facijlgythough theraresome

exceptions, namely in the towns of CBS and Paradisie.spatial difference between the

urban core and towns in the periphery is explained by the higher concentfatio

amenities in the urban cordn turn, explained by the higher presence of commercial and
commercial/residential land usieshan in the suburbs and commuter towns. The central

areas of these towns are not as strong or as old as the downtown m §t6Je .
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Distance (m)

Source: ESRI,
2015;
InfoCanada,
2010; Statistics
Canada, 2010b,

Avg. distance to
amenities (m)
[ ]11.65-194.27
.28 -347.38
.39-526.09
.10 - 926.13

1:230,000
1:120,000

Figure 5.6. Geographic distribution of DAs by average minimum distance to closest ameni
SJCMA and its urban core, 2010
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The higherthan500m minimum distances in the SICMA to 6 types of amenities
Is a first indication that the metropolis is not accessible. Furthermore, the spatial
distribution of DAs by distance to closest amenities, which shows the closestiasnani
the urban core, signifies that, as the population in the region suburbanizes, their
accessibility suffers. Hence, there is a higher necessity of private transportation. Those
among the 15% or so who do not drive are, thus, at a disadvantage.

Howe\er, despite their common use in accessibility studies, minimum distances
are not sufficient to determine whether an area is completely accessible or not.
Accessibility is more complex than what atdince measure can tell. First, the average
minimum distace is much higher than that of many areas of the SIC@#me aream
the regiorare more accessible than others. Furthermore, there is an amenity factor
some types of amenities are more accessible than others. In addition, although in many
DAs most amaities may be located further than 500m of the centroid, the number of
amenities outside of that 500m range may be large enough to offset the longer distances.
Finally, some demographic groups enjoy easier access to amenities on foot than others do
T differentincome levels, age structures, and dominant modes of transpoltaiibto
differing levels of accessibility. There is, in other words, a spatial, amenity and
demographic inequalitpNot only is there a certain inequality in terms of where, what and
who, but as urban form enables or constrains accessibility aid@® timeinicipalitiesn the
SJCMAhavevarious population and building densities, land use mixes, and street
networks accessibility also varies significantly depending on levels of

sprawl/conpactness
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In order to paint a more complete picture of accessibility in the SICMA, it is
necessary to look more closely at the numbers obtained from the coverage criteria and the
demographic dat&overage methods can account for additional amenitiesrdnabe
within a 500m range of the centroid and may also show that there are several amenities
right outside of the 500m range but are still located in the same DA. Both methods point
to stark sociakspatialdifferences, which makes accessibility spatiaiyqual and
inequitable in the SJICMAand these differences can be explained, at least in part, by the

varying degrees of compactness and sprawl.

5.3. Accessibilityanalysis: average coverage criterigCCIV)

In this section, | preseiat fourth coverageriteria (CCIV), which represents the
average valefor the three coverage criteras a second method to evaluate accessibility
in the SJCMA.. Results for this analys&s/eal thatin 2010,residents had walking access
to at least one amenity in 274 DAResults also show thaB2 out of the 31®As in the
SJCMA(~73%)had under 4.7@menities, theaveragemetropolitan mean valug able
5.2). The median, however, is much lower, showing that the majority of DAs in the CMA

had walking access to less thanm2eaities.
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Table 52. Descrigive statistics for average of three coverage criteria (CCPdurce: ESRI,
2015; InfoCanada, 2010; Statistics Canada, 2010b; 2007a)

CClv
DA with at least 1 amenity 274
Number of accessil® amenities 723.67
Mean 4.79
Standard Deviation 7.34
Median 1.83
Maximum 41
Minimum 0

Moreover, the DAs with the highest averages are located in the regionahcore,
agreement with the minimum distance analyBise regional corés the urbaized belt in
the eastern section of the CMA, composed
Mount Pear{Figure 5.7°). Some of these DAs had much higher numbers of services

available ananeDA offering 41 accessible amenities.

13 Detailed expanded maps of the urban core can be found in the Appendices.
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Amenities per DA
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Source: ESRI,
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Figure 5.7. Geographical distribution of amenities in the SJICM,
under the three coverage criteria average, 2010
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When lookimg at individual types of ameniticghere are wide disparities between
one type and the other (Table 5.3). Values from averaging the three coverage criteria
show that there are far more health services available (286 amenities) to residents in the
SJCMA tran other amenities. Health services are followed by recreational amenities in
availability, with 182.33 services and facilities. At the other end of the spectrum, nursing
care amenities show much lower values, with a total of 23.33 amenities across the

SJAVA.
Table 5.3. Descriptive statistics by type of amenity for average of three criteria, SICMA, 2010

(Source: ESRI, 2015; InfoCanada, 2010; Statistics Canada, 2010b; 2007a)
Amenities | DAs WAL 1 | DAs WO | MEAN | STDEV | MED | MAX | MIN

Food 123.33 201 117 0.81 1.11 0.33 | 6.33 0
Schools 52 113 205 0.36 0.65 0 3 0
Rec 182.33 163 155 1.32 3.39 0.33 26.67 O
Health 286 176 142 1.98 3.87 0.33 2933 O
Nursing 23.33 63 255 0.13 0.33 0 2.67 0
Child 56.67 134 184 0.36 0.59 0 4 0

Distributionalvalues also vary widely by type (Figure 5.8). Food stores are the
best distributed and, as explained previously, are the closest amenities to fieafile
residents having at least one accessible store in 201 DAs. This is followed by health
amenities (18 DAs). Nursing care facilities present the most constrained type of service
among those studied, with residents in only 63 out of 318 DAs having walking access to

anursing faciltyyt hi s agrees with nursing facilit
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Figure 5.8. Number of dissemination areas with at least one amenity by type of amenity ur
average of three criteria (Source: ESRI, 2015; InfoCanada, 2010; Statistics Canada, 201(
2007a)

Spatially, most amenities concentrate in the urban core (Figures 5.9 and 5.10).
The majority ofschools are located in the urban lzitl in the largest towns in the CMA.
Food stores are somewathbetter distributed, with concentration in the bedind its
immediate peripherywhich is logical given the higher availability of food stores in
general (as explained in Chapter 2, many food stores in inner cities are smaller shops or
convenience stores, which offer less and unhealthier options and et pigies to the
consumethan the bigger stores)eRreational amenities atige third best distributed in
terms of DAs with accessible facilities, but they seem to be more spatially diffused, with
DAs in all directions showing relatively high concentas. This may be explained by
the fact that many recreational services consist of publicly funded community centers,
parks or protected natural areas, which are more commonly found outside of the urban
belt (as explained in Chapter 2, playgrounds and p#ok@stance, are more common in

wealthier neighbourhoods which are located in the suburles)ittHamenities are
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concentrated in the belt aitd peripheryint he expanded City of St.
where the largest hospitals are located, incentigitiealthcare professionals to establish

their offices and clinics in the peripheryhi@licare amenities are mostly concentrated

along the belt and i n t hetothephtterd of anpeeites p her y

centering in the urban corgnursing care facilities, which are most assile outside of

the urban belt
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Figure 5. 9. Distribution of six types of amenities in the SJICMA ii
2010 CCIV) (A)
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A last method to determine the level of access using coverage criteria is to
measure the fiamenity mix, o0 that ite, the nu
which residents of a DA have walking acces
score of 0 to 6, with a score of 6 meaning that in a particular dissemination area, residents
are able to access at least one amenity of each type (e.g. stdmblkstores, etc.). As
explained in Chapter 3, much of the literature on cities and the practice of planning have
identified landuse mix and selfontained neighbourhoods as strategies that improve and
ensure the health and lotgrm sustainability of cies. My analysis reveals that, on
average, the mix score across the SICMA is 2.67, which means that on average people
had access to 2 or 3 types of amenities in their DA. The majority of DAs in the
metropolis offered residents walking access to 3 typesnaities, as observed in Figure
5.11. Furthermore, twentyvo DAs offer residents walking access to all 6 types of
amenities, which means that the minority of DAs in the SJCMA weresathined. In
addition, the average number of amenities per DA irsg®as the amenity mix score
goes up. That signifies that the more &émix

given geographic unit.
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Figure 5.11. DAs and average amenities by amenity mix score (as calculated by averag
three coverage criteria), SJCMA, 2010

Spatially, the pattern of DAs with the
average accetslity under coverage and minimum distance criteria (see Figure 5.12).
The closer to the urban belt, the higher the mixing. There are a few exceptions, such as in
Bauline (northwest) and in Bay Roberts and Witless Bay (southeast), which have scores

of 3 o more.
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Figure 5.12. Geographical distribution of amenity mix scores in the SJICMA in 2010 un
CCIV (Source: ESRI, 2015; InfoCanada, 2010; Statistics Canada, 2010b; 2007a)

99



The findings from theminimum distance andoveragecriteriafollow a spaial
logici that of density and centrality. Firstnanitiesconcentratevherepopulation ad
building density is higher, which, in this case, is the re@¢@As, containing the urban
belt (Downt own St . Johndés and Mount Pearl ) and i
concentrations muchhihmer t han el sewhere in the SJCMA.
Central Place Theory, as explained in Chapter 3, which argaieadtivity consolidates
in central areas and this is where accessibility is the highest. But there is an underlying
historical reason as welltheCi t y of St. Johndés and t he met:H
harbour, which to this day concentrates noydvadrbourrelated activity but also offices,
public institutionscultural spacesand retail.The harbour is the center of activity in the
region. And #hough the downtown area has been in decline as retail activity and
government offices have left fane suburbs (Collins, 2004; Denheizal,, 2000a; 2000b;
Shrimpton and Sharpe, 198@e province and municipal governments have been
tackling this decline through heritage preservation enacting legislation such as the first
heritage by aw i n ty-laws incl977 (@énkeetlal, 2000a; 2000b) and using
federal and provincial resources, such as the Neighbourhood Improvement Program
(NIP) (C.J. Congdon Associates, 1978) and housing funding from the Canadian Housing
and Mortgage Corporatios(t .  Houking &arporatioet al,, 1973)

Wit hout this centrality around the St.
critical mass of people and activity to make the region a hub that attracts jobs and people.
Many residents from commuter towns feed offthe.S Johnés downt own an

immediate periphery they work and shop there.
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The maps above show that the spatial distribution of amenities across the St.
Johndos CMA is very unequal. The wurban DAs
while the subtban and rural DAs do not have as much availability or diversity of
activity. The next question worth asking is whether this inequality is not only spatial but
social. Do people in higher need have higher accessibility to amenities? The next section

addreses this by evaluating neddsed accessibility.

5.4. Needbased accessibility

Accessibility can be more accurately evaluated when it is measured against demographic
metrics and it is in fact nedshsed accessibiliiy accessibility in terms of who needs
services the mostthe type of evaluation done in most studies on urban ackess.

reviewed in Chapter 2, social equity is an important dimension of accessibility. While
understanding spatial accessibility is essential to determine whether an areasibkcce

to people or not, equitable accessibility provides a more complete picture. For instance,
although accessibility in St. Johndés seems
less accessibility than the urban core, most suburbanites own a idr givies them an

edge when it comes to reaching services and facilities. For this analysis, accessibility is
higher when people most in need have better access (Lucy 1981). This section explores
needbased accessibility in order to uncover real levelgn)accessibility as it relates to

the population
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5.4.1. Neeebased accessibility: A demographic profilef the metropolis

In 2006, there were 181,113 people in the SJICMA (Statistics Canada, 2007). Across the
CMA, the mean population was 571.25 peoplep&r(Table 5.4) The median

population was 500 per DA, and the most populated DA had 1,965 people while the least
populated DA had a total of 160 peodgpatially, DAs alternate among high, moderate

and low ranges of population. Pockets of high populatambe found throughout the
metropolitan area, in the northern towns such as Pouch Cove and Torbay, across
ParadiseCBS,andPettyHar bour , and DAs spread around t
Mount Ped. The inset map in Figure 5.18atures the nbban core of the CMA and shows
lower population ranges than in the DAs in the urban periphery. There seem to be, on
averagemore DAs withlower population numbers in the downtown area overall, which

is not surprising given that larger families tend te lim suburban areas.

In this section, | am interested in understanding how accessibility varies according
to various demographic groups, some of which are more vulnerable in regards to their
ability to reach services. As | outlined in Chapter 2, equaty lbeen a central topic in
urban geography and in studies on accessibility, as geographers and other scholars have
found that the right to the city is experi
background, income, and age, among other factors. THd/&S#as a clear majority of
working-age adults and drivers, so seniors,-ioaome residents, youth and ndrivers
are four groups whose accessibility may be highly impaired.

Valuesfor segments of the population by age, income, mode of transport, and

place of workare listed in Table 5.4n 2006, lowincome residents made up 23.63% of
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the generapopulation, with 49.45% and 5.8% being thghast and lowest losmwcome
percentagein a single DA, respectively. In addition, children and youth (0 to 14)
corstituted16.07% of the general population in the CMA, with a maximum and
minimumpercentages by DAf 31.48% and 0.81%, respectively. Senior citizens
constituted 11% of the general population, with the highest senior population in a DA
being 69.15% and tHewest being 0%.

Regarding mode of transport used édommuting towork, the majority of the
working-age populatiofi 88.17%i usedprivate motorized vehicless their main mode
of transportationboth as a driver and passenger. The highest percentpgeané
motorized vehicle users in a single DA was 100% and the lowest wé&2.7People
who got to work via alternative modes of transport, sughuasic transit, biking or
walking, were in the minority 10.02%i with 61.11% being the highest percegaaf
this segment in a single DA and 0% being the lowest.

A last segment of the population analyzed in this research is the percentage of
working-ageresidentswvith a workplace outside of their census subdivision and census
division of residenceTlhis danographic category is important in understanding gaps
between where people live and where people work. In a&sethined neighbourhood,
people can dwell and work in a same area. This is enabled by-mseedgrban forms.

The values found in census datdygorovide information for subdivisions and divisions.
A subdivision is as big as a town or a city. In the SICIBIA31% of the general
population woked outside of their municipalityvith a maximum percentage of 92.59%

in a single DA More than a third tthe workingage population commute to a different
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municipality for employment, while the median commuting distance for the SICMA is
5.5 km (this value increases significantly as one moves further from the City of St.
Johnos) .

Table 54. Descriptive statistics for census data, SICMA, 2006 (Source: Statistics Canada, 2008)
Pop. | MEAN | MED | STDE @ MAX | MIN

% V
Population 100 571.25 | 500 | 244.56| 1965 | 160
% Low Income 23.63 | 23.81 | 23.72 7.30 @ 49.45 5.80
% 0to 14 16.07 15.66 15.77 4.81 3148 | 0.81
% Seniors 11.00 @ 11.00 9.65 8.12 | 69.15| 0.00
% Private motor users* 88.17 | 86.63 | 91.49 | 13.24 | 102.0| 27.7
4 8
% Non-private motor users* 10.02 11.51 6.45 13.22 | 61.11 | 0.00
% Working outside of subdivisior* | 37.31 = 35.78 @ 17.55  30.73  92.59 | 0.00
% Working outside of census 1.72 1.82 0.83 2.67 | 25.00| 0.00

L
*torlll:a/'lsselzzgrcentages are calculated frarorking age population (15ga. and above)

The SJICMA is, in short, an autocentric society that undervalues alternative modes
of transportation. The higbercentage of drivers can also explain longer commuting
times, as people dwell far from their place of work, often heated commuter towns,
whose viability depends in great part on
Johndos. To ubancslture thatis dbsered snahb SICMA is common across
Canada and North America (Grant, 2001). A majority of residents and consumers value
lifestyles that are characterized by residential and commercial decentralization. As a
conseqguence, there isvdening spatial gap between origins and destinations, a point

that is important to make when discussing accessibility. The city and the metropolis
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become less accessible the more people choosddasity suburban living as opposed

to higher density mixedse urban neighbourhoods.

2006 Source: ESRI,

2015;Statistics
Canada, 2008;
2007a

Population

[ ]o-415

[ ]416-470
I 471 - 550
B 551 - 705
B 706 - 1965

1:230,000

Figure 5.13. Geographic distribution of the population by DA in the SJICMA in 2006
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5.4.2 Needbased accessibility to total amenities

In this section, | compare demographic data to the average number of accessible
amenities drawn from the three coverage criteria covered above in order to assess
whether acessible amenities are located in proximity to where peopleTiatal DAs

and amenity averages vary as populationeiases or decreases. Figure Shidws DAs
and average amenities per DA by population values. As per the median value of the
population,the majority of DAs have 450 to 599 people, while the highest average
number of amenities is found is DAs with a population of 300 to 449, which intzd 0
access t@n average of 5.96 amenities. As the population increases, the average number
of accesdile amenities per DA decreases in nearly a linear fashion, with the highest
population rangé 1000 to 2000 people havingwalking access t8.07 amenities per

DA on averageThis relationship between amenities and population indicaspstial

Omi smatbeh ween the t wo, whi ch, in turn, i nd
( 140 7\
120 — 6
100 5
80 4
2 60 3
2 40 2
20 |_| 1
0 I T T T T T T 1 O
0-149 150-299 300-449 450-599 600-749 750-999 1000-2000
Population
CDAs Avg. amenities
1\ J

Figure 5. 14. DA countand average number of amenities by population ranges in the
SJCMA (Source: Statistics Canada, 2008; 2007a)
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Given that there is a mismatch of amenities to population, it is clear that accessibility in

the SICMA is spatially unequalsome areas enjoy higher access than otBgatial

analysisof amenities per caitin the SJICMA (Figure 5.15hows that the DAs with the

highest amenity to population ratios are primarily concentrated in the urban belt or

regional core of the CMA. Within this area, DAs with the highest ratios are located in

Downt own St . Johndéds and the western portion
values are distributed across the metropolitan area, such as Pouch Cove, Nlothay

Pearl, Paradise and CBS

Amenities per capita

[ ]o-o.0006
[ 0.0007 - 0.0022
I 0.0023 - 0.0047
I 0.0048-0.0145
I 00146 - 0.0988

Source: ESRI,
2015;Statistics
Canada, 2008;
2007a

Figure 5.15. Distribution of DAs by amenities per capita, SJCMAQ&Q0
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Whereas the ratio of amenities to population showlsa spatial inequality, the
relationship between population and amenity mix score is more co(sgarfigure
5.16), whereaverage population per DA does not vary substantially. The highest
population average (630.91 persons) is found in DAs with asoake of 2, an average
number of amenities of 1.74 and an average minirdistanceof 566.41 meters. The
lowest population average is in DAs with access to 6 different types of services, 19.20

amenities on average and a minimum distance of 242.85 meters.
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- J

Figure 5.16. Population and minimum distance per amenity mix score, SICMA-20Q8ource
ESRI, 2015; InfoCanada, 2010; Statistics Canada, 2008; 2007a)

It is important to note from Figure 5.16 that DAs with higher mix scbtéat is,
with more mixed land usdsalso have a higher average number of amenities and a lower
average minimum distance. A possible explanation is that the more aixed
neighbourhood is, the higher its accessibility and walkability because there are more

types of amenities reinforcing each other and creating a market for subsequent
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businesses, which in turn attracts more people who may move in to the new

neighbourhoodAs Jane Jacobs (1961) once adroitly argued, people create and support
economic activity in the city, but this has to happen in a geographic context that enables a
certain levelof landi s e mi x . Il n the SJCMA, this mix ex
which has the appropriate urban form to encourage the mingling of social interaction and

economic activity

By demographic group

For total populationas explained above, there is a spatial mismatch, but it is as essential
to understand the vatbility of accessibility for different demographic groups in order to
evaluate equity in accessibility. The first analysis in this regard yieldsvdrage number

of amenities by population randr various segments of the population (Begure 5.17
andTable 5.5). In DAs with the highest concentration of-doiners, theaverage number

of amenities per capita 10.67 For all other categories, the highest population range
found is 256299 people. In DAs with that range of population, {mwome residets

have the highest average number of accessible amenities, at 2.95. Drivers canstitute
segment with the second highésvel of accessibilityin that population rangevho enjoy
access to 2.78menities on average. The demographic group with the iawvesage

number of amenities per capita is children and youth, who on average have acogss to 0

where they most concentrate
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Table 5.5. Average number of amenities by demogtagroup in the SICMA, 20060
(Source: ESRI2015; InfoCanada, 2010; Statistics Canada, 2008; 2007a)

Population ranges 0to 14| Low Income | Seniors Drivers = Non drivers
0-49 3.66 3.17 4.19 6.08 2.90
50-99 6.64 4.36 5.22 13.35 12.14
100149 3.52 5.15 4.81 9.50 18.15
150199 1.01 6.23 8.26 5.31 10.67
200-249 0.74 6.98 2.00 2.38 X
250-299 0.27 2.95 2.67 2.73 X

Here we see that accessibility varies significantly from demographic group to
demographic group. The most vulnerable to lack of accessibility to amenities are children
and youth asvell as seirs. In Figure 5.17population ranges are plotted against average

amenities. We can observe that farivers have the highest number of average amenities

among all groups and ranges. This is closely followed by drivers.

20.00

15.00

10.00

m0to 14

5.00 +——

Average amenities

0.00 -
0-49

50-99 100-149150-199200-249250-299 300-

Population

® Low Income
Seniors
Drivers

m Non drivers

Figure 5.17. Population and average amenities per demographic group (Source: ESRI, 20
InfoCanada, 201(Btatistics Canada, 2008; 2007a

110




When plotting populatioagainst average amenities and minimum distance per
DA for the demographic group of 0 to 14 yedds, we see that as the population
increases, the number of amenities accessible in those DAs decreases in a linear fashion
(Figure 5.18) The most pronounceshift takes place between the first and second
population column. The exception is with the last population range (300 and more),
where accessible amenities increase significantly. Regarding amenity mix, the variation is
relatively small, with the highestlue in DAs with 0 to 49 children (3.69 types of
amenity) and the lowest (1.80) in the 2589 population range. In terms of minimum
distance, the lowest value is at the first population column and the highest (4108.23 m) is
found in DAs with 300 or morehildren.For this group, then, accessibility is low. This
can be explained by the fact that most large families live in suburban developments or

commuter towns, where houses are bigger and can house families with children.
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Figure 5.18. Average amenities, mix score and minimum distance by population of 0 to
yearolds, SICMA200610 (Source: ESRI, 2015; InfoCanada, 2010; Statistics Canada,
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In the case of semis, the same analysis yields very different results. The number
of average accessible amenities is highest in DAs with an average of 150 to 199 seniors
(8.26 accessible amenities), whereas accessible amenities are at its lowest (2.67
amenities) in DAs wh 200 to 249 senior residerfgee Figure 5.19)Amenities per DA
increase again when the senior population is 300 or more. Regarding the amenity mix
score, the highest value (4) can be found in DAs with 150 to 199 seniors and the lowest
value (2) is foundn DAs with 200 to 299 seniors. Values for minimum distance vary
widely, with the lowest distance (295.80 m) found in DAs with 200 to 249 senior
residents. The highest minimum distance to the closest amenity is found in DAs with 300
or more residents agéd or more. Despite the latter value, minimum distance decreases
as a whole as population increasBEsese results show that seniors enjoy higher
accessibility than children and youth, but still face longer distances. Nevertheless, the
higher the populadn of seniors, the higher the amenity mix, which indicates that seniors

have a wider menu of services and facilities
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Figure 5.19. Average amenities, mix score and minimum distance by population of senior
SJCMA, 200610 (Source: ESRI, 2015; InfoCanada, 201@tiStics Canada, 2008; 2007a)
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Low-income residents constitute a third demographic group analyzed in this
researchResearch has shown that lawcome and poor resides in cities around the
world face major hurdles in accessing services, with many of them facing spatial gaps
such as food deserts (Walkedral.,2010). In the SJICMA, this does not seem to be the
case, at least in general terms. My analysis showshiaiumber of average amenities
increases linearly as the lemwcome segment of the population increases, with the
exception of the second to last population range of 250 to 299, which presents the lowest
number of amenities (2.9%frigure 5.20) The higheshumber of amenities is found in
DAs with 200 to 249 lowncome residents. The average mix score increases slightly
from 1.86 to 3 as the loamcome segment of the population increases. Minimum distance
varies widely, with the lowest minimum distance (4%/m) found in DAs with a low
income population of 150 to 199 and the highest value is found in DAs with 300 or more

low-income residents. The trend, however, is increasing as the population increases
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Figure 5.20. Average amenities, mix score and minimum distance by population aéhtmme
residents, SICMA, 20080 (Source: ESRI, 2015; InfoCanada, 2010; Statistics Canada, 2(
2007a)
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A fourth population grouping of intereateresidens who use a private motorized
vehicle as main mode of transport, hereina
findings reveal that as the driver population per DA increases, the number of accessible
amenities decreasésigure 5.21) The highest alue is found in DAs with 50 to 99
drivers (13.35), while the lowest value is found in DAs with 300 or more drivers (2.01).
Furthermore, a similar trend is found for amenity mix scores, with the highest score value
of 3.88 found in DAs with 50 to 99 driveand the lowest score (1.85) found in DAs with
200 to 249 drivers. Minimum distance values present an opposite trend, with the longest
distance (969.20 m) found in DAs with 300 or more drivers and the shortest minimum
distance (214.20 m) found in DAs wii® to 99 driversThese values show that drivers
have very low walking accessibility to amenities, but their accessibility is much higher

than other groups given that they can drive
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Figure 5.21. Average amenities, mix score and minimum distance by population of drivers
SJCMA, 200610 (Source: ESRI, 2015; InfoCanada, 2010; Statistics Canada, 2008; 2007
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Thelast demographic group analyzed in this study is the portitmegbopulation
using public transit, biking or walking as main modes of transport, hereinafter referred to
as fdmra rv Researchdas shown that cyclists and pedestrians face major spatial
challenges in navigating the city and reaching services ailtii¢a¢c because streets and
urban spaces are not designed for them, but for drivers (Lo, 2009; Talen, 2002). My
analysis found thatpf this group, the average number of amenities per DA increases as
the population of nowirivers goes up, with the except of DAs with 150 to 199 nen
drivers(Figure 5.22) The lowest number of amenities (2.90) is found in DAs with O to
49 nondrivers, whereas the highest number (18.15) is found in DAs with 100 to 149 non
drivers. The mix score also increases as thednwer population increases. Average
minimum distancés much lower in DAs where there are more-aoivers. The furthest
minimum distance (786.31 m) is found in DAs with O to 49-dowers, whereas the
shortest distance (191.90) is found in DAs with 10048 nondrivers.These findings

indicate that notdrivers have much higher accessibility than other demographics.
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Figure 5.22. Average amenitiesnix score and minimum distance by population of-non
drivers, SICMA, 20040
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5.4.3. Needbased accessibility by type of amenity

In the subsequent subsectiortimg analysis, neetbased accessibility is assessedype

of amenity. Astican be observed in Figure 5, 2@hereaverage amenities by type is

plotted againspopulation, DAs with a population of 300 to 449 have the highest average
number of recreational amenities (1.73 amenities), food stores (1.04)ikluhie

services (0.46). DAs with a population between 450 and 599 have the highest average
number of health amenities (2.41), schools (0.44) and nursing amenities (0.16). DAs with
a population of a 1000 to 2000 people yield the lowest values for sgbadlsamenities

on average), food stores (0.18), health amenities (0.11) and childcare amenities (0.09).
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Figure 5. 23. Average amenities by type and population ranges, SICMA 2006
(Source: ESRI, 2015; InfoCanada, 2010; Statistics Canada, 2008) 2007a

These results indicate that there are numerous health amenities across the

SJCMA, which is reasonable given its aging population, buéthee not as many

nursing care facilities. Many of these hea
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of other health professions, because they can often operate near or within a residential
area. However, for nursing care facilities as well &giotypes of amenities, their

operation is prohibited in many of the residential neighbourhoods and are only allowed to
exist in neighbourhoods zoned for commercial or institutional activities. These

l i mitations constr ai n novayléadingdaodoagersisi bi | ity

consequences that can be costly and unsustainable.

Spatial distribution of amenities to general population (by type of amenity):

The number of amenities per capita for all 6 types magped out across the SICMA

(Figures 5.24(a) and 5.25b)). The analysis shows that, with the exception of nursing

care services, the highest ratios are found along the urban belt in the regional core.
Schools are the most pronounced case, with
downtown area. In the case of food stores, higher per capita values are also found in

northern and western DAs in the CMA. Recreational amenities are the type of service

best distributed on a per capita basis across the CMA, while health amenities present the
highest ratios in the central portion of the metropolis. Nursing care to population ratios

are higher mostly in eastern Central St. J
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Nursing care Source: ESRI,

Child care
amenities per capita 2015; amenities per capita
o InfoCanada, —Jo
[ 0.0001 - 0.0006 2010;Statistics [ 0.0001 - 0.0007
I 0.0007 - 0.0011 Canada, 2008; | 0.0008 - 0.0012
I 0.0012 - 0.0018 2007a I 0.0013 - 0.0020
I 0.0019 - 0.0043 I 0.0021 - 0.0085
B No Data S
N
1:230,000 0 1:120,000 [ — 0 B 1:120,000
7 Km fﬂ!‘.:

Figure 5.25. Distribution of amenitypopulation ratios by type of amenity, SICMA, 2005
(B)

Spatially, the demographic groups that enjoy the highest access to amenities are
concetrated in the urban belt. &fs of the distribution ofll five demographicéFigures
5.26 and 5.273howsthat, on one hand, the majority of seniors anddiavers
concentrate insidtéhe urlan belt, in areas with a higheoncentration of amenities. This
map helps explain the increasingmber of amenities as the population of this
demograplt increasedOn the other hand, drivers and children/youth concentrate outside
of the urban belt, which corresponds to areas with lower levels of accessibility to
ameirities. The last group corresponds to {oveome residents, whose population

distribution is more scattered than the other groups, having both higher and lower
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accessibility, depending whether the DA in which they concentrate is in the urban core or

outsideof it.

Source: ESRI,
2015; Statistics
Canada, 2008
2007a
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Figure 5.26. Distribution offive demographic
groupsacross the SJICMA, 2038
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Figure 5. 27. Distribution of five demographic groups across the SJICMA, 2B)6
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Demographicallytheresults reveal that areas where accessible facilities, services
and institutions concentrate have very different dominant demographics than the areas
where there are less accessible amenities. Below is an integnasitedyraf demographic
groups by their accessibility to all amenities and each type of amenity, based on the
average number of amenities per DA for DAs with 150 to 199 people and for DAs with
more than 300 peoptée

1- Nondrivers
2- Seniors

3- Low-income
4- Drivers

5- Youth

Starting from the last group in the ranking, children and youth (people of O to 14
years of age) are the most aceessstrained grougOn average, they have access to 0.11
schools, food stores, health and children care facilities or services. Thegpdwess to
0.22 recreational amenities per DA on average. The reason for this has to do with
location: pockets of concentration of O to-ylelrolds are located outside of the urban
bel t. Most DAs |l ocated in ol beh&tlour,hdve hno s,
between 0.81 and 16.98% of 0 to-yiglrold residents, mostly below the 16.07%

metropolitan mean for this group. Higher percentages are found in the south of the

expanded City of St. Johndés, whiPRarhdise,s mos't

14 The reason for choosing these population ranges is that 150 to 199 is tmgdat population value per
DA for non-drivers; there are no DAs with more than 199+darers. Therefore, in order to compare

values for all demographic groups, the largest population range with all 5 groups was chosen. The 300+
range is the largest poption range for ta other 4 groups. Their ranking valwesre achieved by

integrating their 15@99 ranking and 300+ ranking
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CBS and Torbay. These areas are also where most families live and where there are
larger and singleletached housing, the preferred form of housing for families in
Canadian cities up to this day (Statistics Canada, 2017).

The second to last grpun the ranking corresponds to drivers. Most DAs in the
SJCMA have between 81.64 and 100% of drivers, but the few DAs with lower
percentages (27.78 to 61.22 %) are concent
given that most drivers live in tleiburbs and commuter towns, where families reside,
incomes are higher and parking is plentiful. In addition, they have very low access to
schools and child care facilities, which is a significant mismatch, given that many drivers
have families with child¥n. However, it is worth noting that, as drivers, they experience
spatietemporal scales in a much more different way than pedestrians or transit users do
and can easily access amenities regardless of the distance.

Low-income residents have the third héghlevel of accessibility in DAsSThe
high accessibility value can be explained by the fact that there atiadowe residents
throughout the SJICMA in all directions, with a slight concentration in the southwestern
and eastern por tPouwmCoveaihd C8S, dhers there adeanbre 6 s
accessible amenities on average. In terms of specific types of amenities, low income
residents have low access to schools and nursing care facilities, but high access to food
stores and recreational, health antddcbare amenities. This means that {owwome
families with children have a hard time finding the facilities they need msatoolsi
and lowincome seniors face similar challenges in finding proper nursing care amenities.

However, the higher accessitylto food stores, recreation and health is important, given
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that lowrincome residents tend to have lower mobility than higheosme households
(Conference Board of Canada, 2018). The concentration of{ma@me households in
ol d St . Johefad& that hissoricdlly, ¢heythave leen less spatially mobile than
higher earning households, who left the city for the suburbs-ihoame households
also rely on public transit and short distances to get to places and jobs.

The demographic with the @@nd highest level of accessibility is senior residents.
Their relatively high accessibility can be explained by the location of DAs with higher
percentages of senior residents. DAs with 15.13% to 69.15% of seniors reside in old St.
John’s, mostly in theemghbourhoods to the northeast. The northeastern portion of
Central St. John's is also where most accessible amenities concentrate. Historically,
seniors today were the first or second generation to move out of the St. John's downtown
into Georgestown, wht the first expansion of the city, and subsequent neighbourhoods
built in the 1950s, 1960s and 1970s, such as Churchill Park, Glenridge Crescent, Virginia
Park and Cowan Height€¢llier, 2011b) While younger families started to move further
out, seniorgemained in these areas. In terms of Aeasked accessibility, seniors enjoy
higher than average access to health and nursing care amenities but low access to food
stores in DAs with the highest concentration of this demographic. It is worth noting that
in DAs with 200 to 299 senior residents, residents of this demographic have no access to
nursing care or recreational amenities.

The group enjoying the highest access to amenities isineers, which includes
people who use public transit, walk or biketlaair main mode of transport. In

dissemination areas with 150 to 199 rdrivers, which is the highest range of non
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drivers per DA in the SJICMA, the average number of accessible amenities is 10.67, more
than twice the metropolitan mean. This value candipéaeed by the concentration of
nondrivers in old St. John's, where there are between 22.3% and 61.1%drivers.

This is exactly the opposite to drivers. Specifically,dorers have relatively high
accessibility to food stores, schools, healtleaties and nursing care facilities.

Therefore, it may be possible that seniors anditcm@me households who are also ©ion
drivers have relatively good accessibility to amenities in higher need.

A comprehensive assessment of accessibility in the SICMAréweals that,
although average distances to amenities across the region are much higher than the
walking standard, these values and the values from the coverage criteria differ greatly by
area. Residents in old St. John's have accessibility above aesctj@s is where senior
residents, lowincome households and ndnivers concentrate (there is, of course,
overlap among these three). However, drivers have much longer distances to cover in
order to access amenities, and children and youth, many of i@ m households
where adults drive, have diminished accessibility to every type of amenity. The latter
finding reveals that the SJCMA is not a chitégéndly region In short, the SICMA seems
to be inaccessible as a whole, but it is accessible inircarias, particularly the most
urbanized and older areas of the metrogolisl d St i. and)far ¢tenains
demographic groups. Furthermore, some types of amenities are more accessible than
others. This leads me to conclude that although spatially aheéfe SICMA is fairly
and relatively equitablé those most in need have higher relative access. The next

guestion worth asking is why it is the case that certain areas are more accessible than
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others. In the followinghapter | look at the urban formfo ur ban St . Johnoés

explain this spatial inequality
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Chapter 6 : Analysis, part Il: What is the relationship of urban form
and accessibility?

In this chapter, | discuss the results of my research by exploring the causes and
consequences ofthe difemt | evel s of accessibility in t
discussionisfocuseon t he r el ationship between the ci

accessibility

6.1. Urban form and accessibility
A key finding in this research is that accessibility isatter of location. Not surprisingly,
the most urbanized portion of the SICMA, which contains Central and Downtown St.
Johnos, Mount Pear/|l, Par adiidhe forlardestpar t s of
municipalities in the metropolitan arédnas the high& number of accessible amenities
and, thus, the shortest average minimum distances to services and facilities. The old City
of St .andlitedlsserdirsation areas closer to the harbour, has the highest levels of
accessibility. However, is it just tlage of cities and towns that contribute to their higher
accessibilityi after all, people had more time to establish businesses in their
neighbourhoods or arethere othecontributingfactors? While the age of a city is
certainly a contributing factor riban form also plaga role.

To study urban form, compared the DAs that make upqvear St . Johnos,
hereafter referred twarasSto. AdJ o hanndds ,t Bhee rDelasf t
Following Niemeierand Hand$ €.997)method, lused the cens-defined urban area to

exclude the rur al pdnratddgiond focus myenalgsistay of St .
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series of metricthat Lowry and Lowry (2014) conclude correlate highly withan form
differences, as well as additional metrics that | usedis study, such as minimum
distance and coverage criteridable6.1 shows a list of the metrics and the values for A
and B.

According to tle urban form analysis, aftévorld Warll, t he City of St
began a rapid spatial expansion. UsingStaistics Canadé006 definition ofurban
areaand excluding areas zoned as open space and airport in the land useginapA6
occupieslose to 136 of the urban area amdgion@doccupiesclose to 8%. This result
highlightsthatthe urban areadf h e Ci t y adexp&ted.56timds iispe
war size Meanwhile, he increase in land area is accompanied by a decrease of
population densyt, as he density in B is close to half that of A.

Besides size and density, a metric commonly usektiermine whether a city is
compact or noitompact is its landise mix.As explored in Chapter 3 and supported by
evidence from urban theorists and the Congress for New Urbandgim,ca
neighbourhood that has a high mix of uses reduces distance tmtess and, thus,
increases accessibilitRegionA is much more mixed tharegionB. The land use
analysisusedhere calculates percentages based on the total area minus open spaces, the
St. Johndéds I nternational Afinterestfortthisstadpd r ur a
are those thare mixed, such as commereiakidential and commerciaidustrial. The
former, in particular, is a great measure of compactness and accedsduisityse it
combines households ardonomic/sociahctivity. Old St.J o h Imaé 437% of its uses

designated as commerciasidential, whilgpostwa r St only has 0.11%.s
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However the latter regiomloes have a higher mix of commereiadlustrial, and this is

due to the fact thakgionB has four larg€power centrgdwhich are usually zoned as the
latter designationAs discussed earlier, power centres are now a common sight in the
North American urban landscape and represent the latest model of retail geography
(Hernandez and Simmons, 2006). The consolidationarf@mic activity around national

chain stores has had a negative impact on both dewntetail, the shape of the ciand
accessibility. Cities with big box developments have expanded across space, as observed
i n St . Laddadneddos commercial cdistes9.61%of postwar St..,Asalohnos
final metric of land use mix, | used taenenity mixscore system described in Chapter 5
Applying this system to region A and B reveals that the fotmasran average score per

DA of close to 5 types of amenitiggile thelatterhas 2.73 types of amenities per DA,

which isjustabovehal f of AO6s score.

Another important set of metrics related to residential development. These
includethe percentage of land zoned for lonsity residential developmegmdthe
average percentage of singletached housefs explored in Chapter 3, a common
feature of sprawling urban forms is the high percentage of residentjal
neighbourhoods, in particular ledensity residencesuch as singleletached houses.

This type ofdevelopment attracts a high percentage of homeowners and is, to this day,
the preferred mode of living for most Canadidfst the first metric, the lower the value,
the more density the area hRsew a r St has 8.25% af arsd zoned as residential
low density, whereagostw a r St has dosentam4d@imes that ifgionA, making

regionB much mordow density. This value is in agreement with the percentage of single
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detached houses in Aand B.drewa r St ,.26.51% bthedaising stocks
composed of singldetached houses. ppstwa r St ,.singlkdetachédshomes make
up 49.72%of thehousing stockResidential neighbourhoods and sindktached houses
lead to lower building densities, another metric with a high correlation to tsban
(Lowry & Lowry, 2014). My analysis reveals thaterage building density is more than
1.5times inprewar thaninposvar St . Johnos.

Two other metrics that help assess urban form are minimum distance to amenities
and schoolgLowry & Lowry, 2014) Inthe case gprewa r St ,.the dverdga 6 s
distance people have to travel to get to the closest amenity is 165.16 meters, while it is
546.94 meters ipostw a r St ..Similadyhthre @verage minimum distance to the
closest school is 701.61 meténgegionAdand 1472.03 metersiegion0 B6. T h e
di stance that people have to travel to wor
from the higher percentage of people working outside of their census subdivision of
residence.

Finally, streehetworkconnectivity is another important metric used widely in
studies on urban form (Oliveira, 2016; Hajrasouliha & Yin, 2015; Lowry & Lowry, 2014;
Franket al.,2005;; Niemeier & Handy, 1997As mentioned abovetreets ara
fundamental infrastructarfor urban mobility and act &lse &circulatory systermof most
cities. One way of comparing two different urban forms is by measuring the average
length ofthe links in aroadi the parts of the road delimited by intersectiddgadlinks
inprewarStJohnés are, on average, shodesiggr, whi

of intersections, which in turn means that the network is more connected and, thus, it
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becomes easier to get to a destinatitnew a r S t hashio dvaragesroalthk length

of 98.79 meters, while posta r St hasad avéragéoadlink lengthof 172.83

meters.This resultis logical giverthat region B is a classic pestr suburban area

characterized by curvilinear streets)-de-sacs, an@ distinct segregation ¢dnd tses

like car and pedestrian traffic

Table 6.1. Urban form metrics for preand postwar St. John's (ESRI, 2015; InfoCanada, 2010;

Statistics Canada, 2010a; 2010b; 2008; 2007a;
Pre-WWII St. PostWWII St.
John's (A) John's (B)
Approximate area (square km) 754 49.05
Mean distance to amenities (per DA) 165.16 546.94
Mean distance to schools (per DA) 701.61 1472.03
Population % working outside of area 8.28% 17.57%
(average per DA)
Land use mix(area %)
Residential 65.52% 37.53%
Residential Low Density 8.25% 32.42%
Mixed Residential+Commercial 4.37% 0.14%
Mixed Industrial+Commercial 1.04% 7.45%
Commercial 5.65% 9.61%
Apartments 1.40% 1.84%
Industrial 4.48% 6.40%
Institutional 9.30% 4.62%
Population density (pop/sgkm) 241744 1,812.64
Average Total Amenities (per DA) 18.18 4.03
Average Mix Score (per DA) 4.97 2.73
Average Road Length (m) 98.79 172.83
Average building density (dwellings/square 1121.91 718.14
km
AV()arage % of Singk Detached Houses 26.51% 49.72%
The urban form analysis of pk&WIl and postWWI1 | urban St. Johno

that there is a relationship between these metrics and the different levels of accessibility
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inregionsd A6 a frutthen®r@,.@lose look & the map of the rest of the urbanized
SJCMA (i.e. Mount Pearl, Paradise and parts of Conception Bay Sautém be

observed that these commuter towmase similar urban forms as thatpafstwar urban

St. Johndés, with t he hhasadigheribulding antl popldation t

density in asignificantlysmaller area than the other communities (see Fig@je

\
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Figure 6.1. Land use map of urban St. John's, 2006 (Source: C
St. John's Planning Department; ESRI; Statistics Canada, 200
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Mount Pearl also has multiple land uses and a significant portion of the area is
zoned asnixed commercialshown in light purple in Figure 6.2). This likely the result
of relatively rapid intensification as this once snealinmunity of 500 acres boomed in
the late 19608 response to a significant population gro\i@ity of Mount Pearl, 2016).
Accordingly, thenew Municipal Plan adopted in 2010 emphasized intensification and
gavethe localcouncil the power to deviate from zoning regulatiandenable residential
intensification prgects (City of Mount Pearl, 20)0In fact, the majority of residential

zones a& now medium density.

©®

Mdﬁht Pearl

Figure 6.2. Landuse map for the City of Mount Pearl (City of Mount Pearl, 2011)
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Other urban communities in the metro atitest developed after Mount Peark
larger in area and smaller in populatitvence their much lower densiti€surthermore,
there is a sign that people do not want intensifica#deMo unt Pear | 6s popul
been delining (Statistics Canada, 2008he adjacent community &faradise hagrown
significantly. One reason could be that people motmgaradise are doing so for the
larger parcels of residential land available. Buywha nd how di d St. John
urbanized SJICMA, in general, become sprawling communifast?of the answer lies in
the role the various levels of governmelaypn urban planning, and, througre vsions

andenforcement bmunicipal plans and zoninggulations

6.2 The devil lies in the details

Much of the sprawl and current wurban fo
attributed to a emphasis otvertical planning 6 a hat las d¢olinect@ encourage
low-density and segregated developmerdratie first significant expansion of the City
of St . Jo hnThefirst majortutb@an ddv@oprient, which was enacted by the
provincial bureaucracy, was Churchill Park garden sulitinorchill Park became a
leading model for suburbanizationinSt Johndés and it waheSta gove.l
Johnds Hous iinvpodesigmeg prommted andrexecuted the development
project From the first days of suburbanizati ol
first Municipal Plan in 1984, pfaning policyin the provincéhassinceencourageon
compact development, in tiierm of low-density residetial neighbourhoods with single

detached houses, streets with long setbaskgct minimum parking requirementsnd
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amalgamatiorfsee CityofStJ o hn6s Devel opment Regul ations
Development Regulations, 1998)espite settingbjectives to the contrarplanning
culture in St. John6és has been regressive

This vertical planning practice, in which the gaveent and the development
industry work together with little to no public consultation and where planners have a
diminished voice, has significantly deepemspdawlthroughout theegion. One reason is
that local councils across the metro area assumenibsttpeople want lovdensity
housing and zone most areas for it, maldmgle detached houst#®e most common
form of housing.

Indeed, ny research found that 56% of the housing stock irMb&o areas
singledetachedlwellings a value that has beearnstant for the previous 5 years, and
representsin increase of percentover the previous@years (Statistics Canada, 2002;

1998. Despite a drop in the metropolitan population from 1996 to 2001, the number of

single detachetlomesincreased by more that,000, vhile the number ofluplexes

decreased by 60Qow-densitypromotesieapfrogpand scattered developmeartd

increagsthe distances that people have to travel to get to their destinati®true that
Canadanshavelargelypreferred this waypf living for oversix decadesmaking the St.

Johnds st or $tatisics Capada, 2Op7t Grant) 200Q1), but it is also the

responsibility of municipalities to set the path to denser and more sustainable urban

forms. Away to do thisisto focuséonh e fAmi ssing middle housing
duplexes, fourplexes, liverork units and other types of clustered housing units that both

offer spacious living and help increase densities and accessibility (Parolek, 2014).
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Transportation is another kégctor playing a rolén the intensification o$prawl
throughoutSt . J o ismétr® ar@anld2006, the car was the main mode of
transportation for 87% of working agelults (Statistics Canada, 2008 slight drop from
90%in 2001 (Statistics Canad2002) Even considering thérop, a great majority of the
metropolitan populatioprioritizes automobility, especially those living further from the
city centre At presentcartravel is the most convenient mode of transportation in the
region sincanvestments on infrastructuand minimal road congestiohave combined
to increase overall automobile affordability and convenieWé must also add to this
the low cost of parking in the city and region, a priority that is underlined in local
municipal plas and enforced through zonibg-laws and laneuse strategies (Dillon
Consulting, 2011)

Considering the role of tubletrangtr i n
representsin important solutioto spraw. Indeed, as reviewed in Chapter 3, a more
accesible and extensive bus transit system can dramatically reduce the npadsrgg
space encourage transdriented development (TODlgad to higher density living
around transit hubsncrease accessibility for leimcome residents and those living in
poverty and, generally, augment quality of ([i®o et al, 201Q Marans & Stimson,
2011;Glaesetret al, 2008&; Punter, 200685houp, 1999; 1997As is well known, the
presentSt . shwoblichrénsit systens substandard (Dillon Consulting, 2011)
Reasons aboundirst, Metrobus, thdocal bus systenmeceives limitedpublic funding;
secondJand use in the SICMA discouradexthinvestment in transit by municipalities

and expansion of the service by Metrobus. Most of the SICMA iompact, and mos
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new and projected land development is-Hd@nsity, making any potential expansion of
transit service highly cosnheffective (Dillon Consulting, 2011).

Low-density,segregated land development and car use reinforce each other,
causing higher sprawl.o be sure, bsiness beneftfrom and it oftenexacerbatesprawl.
The best example of thiglationshipis the development @power retaibliket he & bi g
boxo phenomena. Her e, b thg comvenience of dasyiadcess s s upp
from the highway ad free parking for drivers (Hernandez and Simmons, 2006; Collins
2004 Shoup, 1999 @Bi g b andeepdwer retail 6 have drastic
landscape and the urban form of St. John's and the SJCMA over the last 2Qgears.
clear example ithe power centre at Stavanger Drive, located in close proximity to the St.
Johnds I nternational Airport, north of the
development in the province (Collins, 20@4hich began in the early 1990®espite
local opposition(Collins, 2004)the city passed the rezoning proposal in early 2000s. The
development changed hands and soon began expanding rapidly. Accompanied by a
construction of the Outer Ring Road, traffic in the area increased signifieanct has
made tlis commercial development one of the busiest in the province.

The Stavanger retail development is an important example of the impact that
planning and land use decisions make on accessibility. Approving and zoning for large
commercial developments in therfphery of cities negatively impacts the downtown
area significantly, where commercial activity is much more accessible, in particular for
people who do not drive. Power retail developments, like Stavanger Drive, not only pay

lower rents per square metaihich allows them to offer lower prices, but also have
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much larger parking capacity. Downtown retail stores lack these advantages and thus lose
customers to big boxdslernandez and Simmons, 2006alone Giren Parsons Ltd.,
1990) Stavanger has meant ldassines§ or St . Johnds core areas
neighbourhoods n Central St. Johndés. This has beer
retail floor area in thevholecity, creating an oversupply of stores. In 1990, the year
where big boxes begantotakeh@®@dt . Johnds had approxi mat el
retail area. Close to 23% was located in the downtown area. Village Mall alone had
slightly more floor area than all of downt
represented 17.5% (Malone Giren PaxsLtd., 1990). Kelsey Drive and Stavanger
Drive, the newest consolidated retail developmemise only made matters worse.

To this day, big boxes drive tens of thousands of consumers on a daily basis,
while commercial vacancy haxpandedhrough thedowntowncore In July 2017,
MacEachern (201 #eportedthat 20.3% of downtown space sat empty, compared to
vacancy rate 08.8%only two years prior. Reasons listed include a slowdown of the
economy due to falling oil prices, but also the fact that tventiown and other areas in
Central St. Johnds, such as Churchil!/ Par k
vital for their continuing existence. Specifically, Suncor left the Scotia Centre on Water
St. for a business park in Kelsey Drive, leav@ij000 square feet vacant (Roberts,
2016). A key reason cited was the lack of parking space in théPcitysimply, ars drive
this economy but topdown decisions from city council and the provincial government

have exacerbated this issue.
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At the momat, thedowntown area is dying out, but there are solutiansl they
|l ie precisely in progressive urban policy
their equitable accessibility to services and facilitleslevelopment strategy
commissionedby he Ci t y iothel®6 Malane GirerdParsons Ltd., 1990)
suggestedhatcouncil makean explicit link between the harbour and thevdtown
commercial area; draftewpoliciesto protect the downtowoommercial future; and
reducesegregation oland uses irthe downtownarea Indeed, mixing land uses and
protecting business in the core areas of the city via innovative policies, such as heritage
preservation, may be key to putting St. Jo
accessibility ad livability.

Amending thepolicy landscape and changing the planning culture is fundamental
to the future vi abUWltimatelytheogpfoblettis.mord systemits as a
than it may seer sensible urban planning and design has been ovensieadoy a thirst
for economic growth and tax revenue. As explored in Chapter 3, neoliberalism and
corporate interests have upended municipal govern&reargeret al.,2012; Harvey,
2012. The private sector has become highly influential in city couactsmunicipal
governments, turning city planning into a shi@rim business deal, in which projects
have little to no oversight (Grant, 20085 an example, when changes in Stavanger
Drive development werapproved by th€ity, there wasio planning plicy in place to
regulateand manage its growth. Indeed, whitte 1994 Municipal Plan explicitly
required an evaluation of future economic impact of new and existing retaihotte

recentMunicipal Plan(2003)removed that requiremerRerhaps more tine point,
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Stavanger Drive isonsideredisa Plénned Unit Developme@twhich gives significant
decisionmaking power to the developand a case where sustainable and accessible
design, including transit linkages, is left by the wayside in an effeddoce costs. The

public and the localipased economy are ultimately the victims
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Chapter 7 Conclusion The ideal vs the real city

Through a descriptive and comprehensive evaluation of accessibility to six types of basic
amenities in the &4 lfouddahatihe SICMeis imaccessidleita a n A
the average pedestrigfowever, there is a complex geography to accessibility as
different neighbourhoods and demographic groups experience varying levels of Bccess
other words, accessibility in the regits unequal, but it is also relatively equitabléhe
groups most in need of amenities have higher access to them. These two realities also
changed according to the type of amenity.

While this thesidegins taanswer the question of what role urbamigslays in
accessibility my findings reveal thabn a descriptive level, therga strong relationship
between the two variables.h e hi st orical development and
significant role in defining what | consider as distinct gapgjical accessibilities: while
the ol d ci tigmuahmor® tompadtee hewér and more suburban city
prioritizes automobility and a decentralized way of life. This way of life has expanded
across the metropolitan ardais worth considerindpere, however, that only census data
from 2006 was included in this analysis. In light of the economic downturn of 2008 and
the effects it has had on Downtown St. Joh
the current reality of accessibility ihnea SJICMA may be quite different. Even if the
Downtown is more compact, it may have much lower levels of accessibility nowadays
than other areas in the metropolitan area.

Geographers and planners have for years debated and explored the shape and

consequencef urban decentralization and sprawl. Little research, however, has focussed
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on the case of St . Johnos. As a corrective

clarity to this context. In particular, this research demonstrates that there is-an ever
widening gap between vision and policy, between ideal and real planning. On the one

hand,the visions of regional and municipal plans in the SJICMA and the City of St.

Johnds suggest that the governing bodies

regulationswvere and are forwarlboking. Historically, regional planning in the SICMA

was regulated by the St. Jo,lstablishedMelOg3o0o pol i t

and overseen by the NL Minister of Municipal Affairs (NL Assembly, 2000). The
SJMAB was dissohein 1991, when a series of amalgamations took place, significantly
reducing the number of municipalities. But in the time before its dissolution, the SIMAB
drafted and i mplemented the St. Johnos
Department of Municipl Af fairs and Housing, 1976) .
the region into a livable place, extending public services to all areas efficiently,
preserving natural ecosystems, and veering away dnibltonddevelopment and towards
intensification anaoncentrated development within the established urban &tis
J o h-Ndaust PeafNew TownConception BayFurthermorepart of its visionraimed at
recognizngt h e S t-Mounl Behrhbéltsas the regional centre of the SJCMA, to allow
all types ofland uses in this centre, and to protect the heritage of tHeigifakic city
core

Addendums in 1977 doubled down on intensification, infilling and concentrated
developmentand stated that land uses should include the whole range of residential

densitiesand commercial, cultural, and industrial facilities (NL Department of Municipal
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Affairs and Housing, 1977)-or instancethe SJURRRXxplicitly prohibits ribbon
development along major arteries of the metropolis, with exceptions for infilling projects
in areas already developéNL Department of Municipal Affairs and Housing, 1975).
The Plan even warned that people who want to live in rural aresjament to open
space anavho do not rely on the cities for municipal services, still make their lifrioy
employmenin the urban coran an attempt to highlight the importance of the urban
core

Overall, theSIMAB islargely irconsistentwhile it simultaneously seeks to
bolster centrality, its policies encourage decentralization. These policies agpelow
density residential development within local centres, such as Bauline and St. Phillips
with thedistinctseparation of commercijaksidential and industrialand uses

For the City of St. Johnoés, pl aomedi ng i s
by the Development Regulations. The Development Regulations currently in place were

adopted in 1994 (Cit yheleddn®dtUr bdaoahROosm, ©90 4%

Munici pal Pl ands

ébroadest objective of | and twatterngfol i ci es
development. Generally, this means building a compacbcitynade possi bl e
Ashorter distances to travel to work and

use is faciltated(Ci t y of St p.2Q.ohndés, 2003;
The pl an 6 s oioclugeehe increasing of @ehsay in residential developments,
the mixture of land uses, and the reduction of automobile use through better land use

planning.
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As with the SJURRP, the Municipal Plan l@dsarinconsistencies. Its objective is
to increas residential density, but a 1984 background report before the adoption of the
first Municipal Plan was very clear in its aimreduceresidential densities citing
neighbourhood character preservatiom&gyreasori separate commercial and
residentihto minimize conflicts, andeplace high residential zoning with a new zone
¢ a | Residential Medium Densifiy having a Potential for Higher Denséty ( J o hns on,
1984, p. 10). The 2003 plan states: AO0Only
commercial services, recreational facilit:@i
(City of St. Johnds, 2003, p. 29). The pl a
dwellings in residential mediushe nsi ty zones ( CjthuylettoglowSt . Jo
density type developments extend beyond their own zoning.

I n the case of commercial development s,
necessary and desirable to place commercial close to developed residential
nei ghbour hoStd s 0J o hni 6t sythereBiyOecBuragimg .mixed] 2iggut
the reality is that this objective is hardly accomplished. Most commercial development in
St . Johno&ommerciad @eneediCGp which encompasses developments
that are located isekctedareas, encouraging segregatnm consolidation of one single
land use intoegionalshoppingcentres of more than 10,00¢ /@iven the current
economic climate and the steady decline in local commercial and regaguitprising
that thispolicy has not been amenddalit it is safe to say that this may be partially due to

the power developessield.

144



Beyond t he r et aiorhmegial highway(CH) & ambteclande , 06 c
use that encourages sprawl and automolsie Tihe CH policiesicreas the
convenience odirivers by allowing businesses to place driveways and parking by the side
of the road and selling their products via a ditiveu. In that way, drivers do not even
need to get out of their cars to purchase goods.
Lastly, the land useategory of® @mmercialneighbourhood ( CN) set s br o
defined compatibility requirementsr commercial developments in this zone, most of
which are small businesses. It requires developments to be compatible with nearby
residences and it caasily lea to deniabf business permits if a household is not
pleased with a new stareurthermore, CN only includes businesses in private
residences, offices, and convenience stores or related shops. With this regulation, larger
grocery stores that may providedithier and more affordable food aeively
discouraged
Other examples seen in the 1994 Development Regusadictate that drivéhru
facilities must be at least 150 meters away from any residential zone, apartment zone,
schools, day care centenso c hur ches (City of St. Johnods,
regulations for residential retail and convenience stores. There is a long list of parking
requirements for each type of buildingesidential buildingsfor examplemust have one
parking spae per dwelling unit and restaurants must have one parking space?pans5m
i ncredibly | arge amount of space (City of
While there is much to celebrate in St.

considerableriticism overthe years byirban histoiang plannersurbanexperts,
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scholars and the publi®ome of these critics have argued that municipal government

position on planning was largelgactive on a project by project bassnd was guided

by physical developmémarameters rather thény amore holistic approac{Denhezet

al. 200(a; 2000h. Whatis moret he Ci t y isdlf(186)quesiionddire hany

residential lanelise districtsj t dgeveldperfriendlyd ap pr o acdkoffoausahd t he | ¢
push formixed use and transiriented highdensity development. There is also criticism

found in terms of e oversupply of retail floor area, strict setback, lot minimum and

parking minimum requirements (A.J. Diamond Planners Ltd., 1980).

In short,strategigpla n ni ng pol i c yitssurrourdlinggommumities 6 s and
in the SJCMA inot onlyweak but has opened the door to a planning culture that
privilegessuburbanization and sprawmla time where centralization, compactness and
walkability are lauded as paof progressive and sustainable urban futures (Ewing &

Hamidi, 2015; Montgomery, 2013; Ewirgg al., 2006; Jabareen, 2006; Punter, 2003;
Olderburg, 1989; Jacobs & Appleyard, 1987jhe population of the province and the
SJCMA is close to its peak asdon will start falling (Sirms and Ward, 2017), then why
are local municipalities delayiragcton instead oplaming proactively

| believe thatlere § hope. The recent shake up in the local council is one
example where a cultwghift is taking placeéhrough afocus on accessibility angjood
urban designMoreover,m 2014, the City of St. Johnés r
municipal plancalleEnvi si on St . Jo(hOdasy MuniSti.p allo hPlobasi
whereinSt .  Jservisidnedvith compktedneighbourhoods and quality urban

design hieTr e [ i s] é r e c omixdfusesamd highbraldnsityaresglentabh t e r
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development will be required to support sumbiatives 6 ( Ci ty of ,pSi3). John:
The City wants people to be abtedaccess goods and services within walking distance
along complete and interconnected streets. A way for the city to enable more complete
neighbourhoods is through its proposed New Planned Mixed Development Zones, which
will complement the existing mixagse zones in areas adequate for infilling and
rehabilitation, so the new project in place follows a complete mixed design.
Recent esearch on accessibility has made important contributions to the
scholarship on urban studies and plannBesides offeringnpew methodological lenses
that reveal material and physical challenges in the city, this research has shed light on the
rising inequality of urban lifestyles inherent in the contemporary, largely decentralized,
city. Clearly, me of thekeyfactorsin developing cities for alls striving for
accessibility Since World War IimostCanadian citiebave been redefined without
accessibility as a central priority atius has resulteaot onlyin aggravating
socioeconomic inequality but alsatrend ofcity governments neglecting their urban
minorities,including those that have mobility challengesthe SICMA, children and
youth (people aged 0 to 14) are the most affected by the lack of accesdibikty
problem is global, buthdld-friendly cities are aesponse by municipalitiesd urbanites
to recognize childrenbés place in cities an
This research is the first step in evaluasogtainable and inclusiaecess to
services and goods i n tiblilitg, axcweltag that cEdthed dr en 6 s
demographic groups, can be further evaluated qualitatively, through interviews and focus

groups.In particular,the methodologyand the dataused to carry out this research has
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its limitations.First, results on accesdity depend in great part of the availability of
i nformation found on map files of the stre
features, such as pedestrian connectors that may have been built but not integrated into
government files. Seconds en other studies in the accessibility literature, future
extensions of this research, which relies almost exclusively on quantitative methods and
spatial analysis, could be highly enriched by taking full advantage of the broad repertoire
of qualitative mdtods. These methods can help reveal with more precision the true
struggles in reaching facilities and spaces that certain groups of people experience on a
daily basis. Whereas accessibility is highly sensitive to s¢adefew meters can make a
significantdifferencei GIS methods undertaken in this research have the particular
limitation of excessively aggregating data to largeles, thereby distorting true levels
of (in)accessibility. Qualitative methods, paired with quantitative analysis, can help
disaggregate data.

Broadening the menu of methodologies in accessibility studiesd not only be
beneficial to the goals of this thesisdof future studies, Wt it wouldalsogreatly benefit
the bigger goals of municipalities across the world, in paldrsmall and mediunsized
cities which need to attract people to grow their econonMiesicipalities can learn
from these studies and consider the findings in their municipal plans angp@ites of
planning legislationQualitative methods could fiorm planners and agencies on how
certain changes to urban design guidelines
experience of the cityrhere are cities that have made significant progress in reaching

universal access, and there is still muzllo to create more inclusive citié¥ith that
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said, more studies on smaller cities can add to the growing literature on the urban
periphery, perhaps revealing new dimensions of accessibility, spatial equity and urban

form in small and mediursized agglorarations
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Appendices

The appendices include thesultsfor accessibility values under caege criterion I, 1l
and Il as well aguclidean and network minimum distancas described in Chapter 4
and includes additional data for accessibility to défe types of amenities for various
demographic group3he appendices are divided into 6 sections, with the first three
presenting the three coverage criteria; section 4 and 5 presenting the two minimum
distance measures; and the last section includessibdity to six types of amenities by

five demographic groups.

1. Coverage criterion | (CCI)

1.1. All amenities in the SICMA (CCI)

A count of all amenities by dissemination area, which includes every type of service,

facility and space with an assigne&ICS code, was undertaken within the metropolitan

area. In 2010, the total number of surveyed entities (this includes businesspmfiton
organizations, public institutions, religious groups, etc.) by the database used for this
research, InffoCanalawas 6, 990. The City of St. Johnos
registered entities in 2010; the City of Mount Pearl had 1,054 (15%); the Town of

Conception Bay South had 270 registered entities (~4%); and the Town of Paradise had

261 (3.7%).Table A.1shows teal number of registries from InfoCanada for SJCMA and

the largest census agglomerations in 2010.
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Table A.1l. InfoCanada registries by census subdivision, SICMA, 28d0re: InfoCanada,
2010; Statistics Canada, 2010b; ESB12)
Registries in 2010

SJCMA 6,990
St. John's 5,032
Mt. Pearl 1,054
Conception Bay South (CBS) 270
Paradise 261

An analysis of total amenities for the six types of amenities chosen for this
research (schools, grocery stores, and recreatioggthh nursing and child care
amenities) shows an unequal spatial distribution in 2010 in the SJICMA, with
dissemination areas in the north and south having zero amenities and with most amenities
concentrated in the eastern portion of the CMA, particularMount Pedrand St.

Johnods ( s doeankap of the distribhtio of amenities in 2010). The cities of

St . Jo hn GBeark(insétmapMia kigure A.2show higher concentrations of

amenities than the rest of the CMA, with the downtownafeac&ct . Johndés ar ou
harbour presenting the highest concentration of amenities.

This analysis also reveals that, in 2010, there were a total of 848 amenitie€ of
types of amenities, while there were 201 DAs with at least one amenity and 117 DAs
without any amenities (see Table Aad Figure A.L The average number of amenities
under the coverage criterion | (CCl) is 2.59 amenities per DA, while the median is 1

amenity per DA. The maximum number of amenities found in a single DA is 31.
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Table A.2. Descriptive statistics for amenities under coverage criterion I, 2010 (Source: ESRI
2015, InfoCanada 2010; Statistics Canada, 2007a)
Total | DAs with = DAs without ' Mean | STDEV = Median | Max | Min
amenities amenities
All Types 848 201 117 2.67 4.55 1 31 0

140
120
100
80
60
40
“ - []
0 1 2 3 4 5 6-10 More than
Number of Amenities per DA 10

Number of DAs

Figure A.1. Dissemination areas by average number of amenities per DA, SJCMA, 2010
(Source: ESRI, 2015; InfoCanada, 2010; Statisfianada, 2007a)
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Figure A.2. Amenities (6 types) by DA in SICMA in 2010
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1.2. Amenities by type (CCI)

All six types of amenities

A general comparison among the 6 types of amenitiestgel for this study is shown in
Figure A.3and TableA.3, which contains descriptive statistics for all amiesiand each

type of amenity under CCI for 2010sAt can be observed in Figure3Ahealth

amenities represent the largest portion of all of the 6 analyzed types of amenity, followed
by recreational amenities. The amenities with the lowest number efriegi

corresponded to nursing care services. It is worth noting that there is a similar number of
schools and childcare amenities. In addition, it logically follows that if amenities are
evenly distributed, the more services for a given amgthieyhighe the number of DAs

with at least one amenity. This is mostly the case for 2010, except for the top two
amenities, with recreational facilities enjoying a more even spatial distribution (95 DAs

with at least one amenity) than health amenities (94 DAS).

400

350 F\%l
300

250 F\Zgl
200

150

Health RecreationalFood Stores Childcare  Schools Nursing
Amenities Amenities Amenities Amenities

Amenities/DAs

OAmenities ODA with at least 1 amenity

Figure A.3. Total number of amenities across the SICMA for each type of amenity in 201!
(SourceESRI, 2015, InfoCanada, 2010; Statistics Canada, 2007a)
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Table A.3. Descriptive statistics for all amenities and amenities by type in the SJICMA in 2010
(Source: ESRI, 2015, InfoCanada, 2010; Statistics Canada, 2007a)
Total DAs DAs | Mean STDEV | Median | Max | Min

w* wo*
All Types 848 | 201 117 2.67 4.55 1 31 0
Recreational Amenities, 224 95 223 0.70 2.08 0 24 0
Health Amenities 336 94 224 1.06 2.51 0 19 0
Food Stores 155 77 241 0.49 0.81 0 5 0
Childcare Amenities 72 60 258 0.23 0.51 0 3 0
Schools 63 43 275 0.20 0.56 0 4 0
Nursing Amenities 34 29 289 0.11 0.37 0 3 0

*with amenities; without amenities

1.3. Amenity Mix (CClI)

Amenity mix scores were calculated for each of the 318 DAs in the SJICMA in 2010.
Figure A.4shows the number of DAs by mix score and the average numbereriities

per DA. A clear observation from the graph is that the higher the mix score, the higher
the average number of amenities and the lower the number of DAs. The majority of DAs
in 2010 have no amenities (117). Most of the DAs with amenities henne score of 1

(85). Figure A.5shows a map of the distribution of mix scores per DA. The distribution
follows a similar pattern as that of the total number of amenities. There is a concentration
of higher mix scores in the eastern portion of the metropaditaa, but there are also
pockets of concentration in the west (Portugal C8tePhillips) and the south (CBS, Bay

Bulls and Witless Bay). Generally, the northern DAs have lower mix scores.
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Figure A.4. Average DAs and amenities by mix score, SICMA,@2@ource: ESRI, 2015,
InfoCanada, 2010; Statistics Canada, 2007a)
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DAs with a mix score of 6

Out of the 318 DAs in 2010, only 3 had an amenity mix score of 6, containing at least

one amenity of each of the 6 types chosen for thdystThese DAs are located in

Central St. Johndés, right on the periphery
rural town south of downtown that was amal
(Collier, 2011) (see Figure B.for a map with théocation of the three DAs). The areas

contained by the three DAs correspond to miyed neighbourhoods, with anchor
amenities (e.g. St. Clareb6s Hospital, Roya

downtown Goulds).

2010
Source: ESRI,

2015;
InfoCanada,
2010; Statistics
Canada, 2007a

DAs with 6 types of amenities

8

1:120,000

1:230,000

Figure A.6. DAs with mix scores of 6, in SJICM in 2010
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2. Coverage criterion 1l (CCIlI)

Accessibility under the coverage criterion is more accurate when a buffer area of a certain
distance from the point of origin to the amenity is generated. In this case, a buffer area is
drawn around the point of originthe DA centroid’ with a radius of 50m. The number

of amenities within that buffer area is counted for the six types of amenities selected for

this study.

2.1. All amenities in the SICMA (CClI)

The second accessibility assessment was conducted by counting amenities within 500

meter buffer eeas, generated with the DA centroid as point of origin and the amenity

(service/facility) as point of destination. This method is considered part of the coverage

criteria (CC) as it counts amenities within a confined area, which in this case is a 500

mete buffer, considered to be the maximum distance for-mnibite walk (refer to the

Methods chapter for a more detailed description on thend8€andard). As with CCI,

CCll was undertaken for the whole St. John
Compared to CClan evaluation for all the six types of amenities under CCII

shows a much more unequal spatial distribution across the SJCMA, as most DAs with

accessible amenities are concentrated al on

more urbanized area$o t he metropolis (Central and Dow

Pearl, for the most part, and Torbay, Paradise and CBS, to some extent). DAs in the north

and south of the CMA outside of the belt have no accessible amenities (seeArfgure

for a map of the disibution of amenities under CCII in 2010). Downtown and Central St.
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Johnds as well as Mo uAd shdwvehe highest connesitetionsma p i
of amenities, particularly in DAs closest to the harbour. There is, in addition, an
observable vaaition in concentration of amenities in the urban core of the city of St.
Johndés. There is a clear divide between so
northeastern section of the urban core has a much denser concentration of DAs with 20 or
more amenitiei areas in dark blue in the mapvhile the southwest contains many more
areas with lighter blue.

This analysis also reveals that there was a total of 729 amenities (of all 6 types)
contained within buffer areas, while there were 220 DAs with at leasaceessible
amenity and 98 DAs without any accessitfeenities (see Table A.4The average
number of amenities that were accessible from a DA centroid is 8.05 amenities, while the
median is 3 amenities per DA. The maximum number of accessible amé@ritzesingle

DA was 66.

Table A.4. Descriptive statistics for amenities under coverage criterion Il, 2010 (Source: ESRI,
2015, InfoCanada, 2010; Statisti€anada, 2007a)

DAs w* | DAs wo* Mean STDEV Median Max Min
CCll 220 98 8.05 12.21 3 66 0
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Amenities per DA
(within buffer)

Source: ESRI, 2015;
N InfoCanada2010;

| Statistics Canada, 2007

1:230,000

1:120,000

Figure A.7. Amenities per DA under CCII (buffer areas) in the SJCMA, 2010
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Figure A.8shows the number of DAs by number of accessible amenities (500
meters from their centroids). The more apparent pattern is that the majority of
dissemination areas have either O or more than 10 accessible ameniti@atibAs3, 4

and 5 accessible amenities were in the minority.
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Number of DAs
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0 1 2 3 4 5 6-10 More
than 10

Number of Amenities per DA

Figure A.8. DAs by average number of amenities in the SICMA, 2010 (Source: ESBI, 20
InfoCanada, 2010; Statistics Canada, 2007a)

2.2. Amenities by type (CCII)

A general comparison of the 6 types of amenities selected for this study under the
coverage criterion Il shows a decline in the number of DAs in th13J@ith walking
access to services and facilities for three types of amehifesd stores, schools, and
nursing caré while it shows an increase in the number of DAs with walking access to
health, recreational and child care ameni{ge® Figure A.9).Table A.5contairs
descriptive statistics for all amenities and each type of amenity in 2010; Rigure

shows a visual comparison by type of amenitgder CCII, foodstores are the most
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accessible amenities in the CMA in 2010, followed by recreatemmainities, and nursing

care services represent the least accessible service. In addition, it logically follows that if
amenities are evenly distributed, the more services for a given amenity there are, the
higher the number of DAs with at least one amenityis is the case for schools, and

nursing and child care services, but not for the top three amenities, with food stores being
the best distributed (123 stores within walking distance and 167 DAs with access to
them) given that there were less of themrtleither health services (288 services within

walking distance and 150 DAS) or recreational amenities (185 amenities and 138 DAS).

Table A.5. Descriptive statistics for 6 types of amenities under CCIl, SJCMA, 2010 (Source:
ESRI, 2015, InfoCanada, 2010; Statistics Canada, 2007a)

AW 500 DAs DAs MEAN | STDEV | MED MA Ml

m WAL1 WO X N

All Types 729 220 98 8.05 12.21 3 66 0

Food 123 167 151 1.37 1.88 1 11 0

Health 288 150 168 3.52 6.60 0 36 0

Rec 185 138 180 2.21 5.73 0 47 0

Childcar 58 115 203 0.63 1.09 0 6 0
e

Schools 54 103 215 0.64 1.13 0 5 0

Nursing 21 49 269 0.22 0.58 0 4 0
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Figure A.9. Number of DAs with access to amenities and number of amenities within buffe
areas under CCIl, SICMA, 2010 (Source: ESRI, 2015; InfoCanada, 2010; Statistics Cana
2007a)

2.3. Amenity mix (CCII)

An amenity mix score was calculated for 318 DAs under the CCII for 2010 (see Figure
A.10). The average ixscore for the SJICMA in 2010 is 2.27 types of accessible
amenities per DA. This shows that on average, 318 DAs across the CMA had access to
amenities offering at least two types of services within arié@re radius. Finally, there

were 21 DAs with wallkig access to at least one amenity of each type (score of 6). Figure
A.11 shows a map of the distribution of mix scores per DA in the SICMA in 2010. The
distribution follows a similar pattern as that of the total number of amenities. There is a
concentratia of higher mix scores in the eastern urban belt, but there are also pockets of
concentration in the north (Pouch Cove and Torbay), the west (PortugaSEtove

Phillips) and the south (CBS).
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Figure A11shows the number of DAs and accessible amenitidsmhuffer
areas as a dependent variable of the mix scores. A clear observation is that the higher the
mix score, the higher the average number of amenities and the lower the number of DAs
with that mix score. The mix score with the highest number of BAs with 97 DAs
lacking amenities within 500 m of their centroids. Most of the DAs with accessible
amenities have a mix score of 3 and 4 (47). This indicates that, as a whole, 2016 saw
more DAs with mixed uses than 2010. In terms of the average numbecesfsible
amenities per DA by mix score, 2016 had higher averages for mix scores of 1, 2, 3 and 4,

while 2010 had higher averages for mix scores of 5 and 6.
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Amenity Mix Score

/2010 DAs —2010 Average Amenities

Figure A.10.Number ofDAs and average number of amenities by amenity mix score, S
2010
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Amenities Mix Score
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Saurce: ESRI,
2015; InfoCanada,
2010; Statistics
Canada, 2007a

1:230,000

/(5 1:120,000

Figure A.11. Distribution of amenity mix scores by DA, SICMA, 2010
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DAs with a mix score of 6

Out of the 318 DAs in 2010, 21 (6.6%) had areaity mix score of 6, having walking

access to at least one amenity of each of the 6 types chosen for this study. These 21 DAs
cover3.24kmi n the St. Johndés Census Metropolita
are located in the northwestern portiontod ur ban core of the City
DAs are located in the center ofdéoclechtS3tal S
Johnoso. Five DAs are |l ocated in western C
and another DA is located in MouPearl (see FigarA.12for a map of the SJCMA with

the distribution of the 21 DAs). There are 120 accessible amenities in these DAs, which
include 16 food stores, 8 schools, 40 recreational amenities, 7 child care amenities, 6

nursing care amenities, @43 health amenities. Tabfe6 lists the 21 DAs, their distance

to the harbour and the amount of amenities
amenities with the highest accessibility are highlighted as well as the 6 DAs with the

highest numberfaaccessible ameniti€s As obgrved in TableA.6, 6 of the DAs with

the highest number of accessible amenities were also the closest to the harbour. In

addition, in these 8 DAs, recreational amenities are the most common type of service,
whereas health aanities were the most common for another 12 DAs and food stores

were the most common facility in 2 DAs, including the one furthest from the harbour.

15 The numbers listed on the table do not represent the number of amenities within these DAs, which is 120,
but the number of ameigs that each DA has access to within 500m, which counts each amenity more than

once
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Table A.6. DAs with mix score of 6, SJICMA, 2010. (Source: ESRI, 2015; lafwf@ia, 2010;
Statistics Canada, 2007a)

DA_ID Distance* (km) | Schools Rec | Food Nurse  Child | Health Total
1001519029¢ 0.33 4 47 | 11 1 3 12 66
1001519029¢ 0.50 5 32 5 2 3 6 47
1001519030C 0.68 1 38 10 1 5 11 58
1001519030¢ 0.77 4 30 8 2 3 6 48
1001519023C 0.96 5 27 7 2 1 8 44
10015190227 0.98 1 28 8 1 5 16 52
1001519022¢ 1.12 5 28 6 1 5 12 50
1001519022¢ 1.18 4 25 5 1 1 5 36
10015190224 1.72 4 3 5 1 4 32 46
10015190307 1.80 3 3 5 2 2 35 48
1001519025¢ 1.94 1 5 1 2 1 9 17
10015190221 2.18 1 3 4 1 3 9 21
10015190217 2.21 2 2 7 2 1 19 32
1001519021¢ 2.22 2 2 5 2 4 17 32
10015190261 2.52 2 3 2 2 2 17 27
1001519035¢ 2.78 3 3 1 4 1 9 20
10015190262 2.90 4 3 2 2 2 9 20
1001519033¢ 3.41 2 2 4 2 3 3 16
1001519034z 3.45 2 1 2 1 1 10 17
1001542062¢ 9.35 4 11 5 1 2 14 37
10015190677 12.86 2 4 6 2 1 5 19

*distance to harbour
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DAs with 6 types
of amenities

1:120,000

Source: ESRI,
2015; InfoCanada,
2010; Statistics
Canada, 2007a

A

Figure A.12. DAs with access to 6 types of amenities, SJCMA, 2010

1:230,000
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3. Coverage criterion Ill (CCIIl) and coverage criterion IV (CCIV)

This sectiorpresents a last method for evaluating accessibility in the SICMA, the
coverage criterion Il (CIIl), by generating service areas of 500 meters around the

di ssemi nat i onwhase exters, as oppesed to buffedaseas, is delineated by
the road network rather than a straight line. This method is somewhat more reflective of
the reality ontie ground as compared to CCIl because it takes into account the
accessibility offered by the street network. However, the network analyst tool in ArcGIS,
which generates the service areas, does not take into account the distance between the
c ent r o dimhesandtlee elosest road or factors in the distance between the road and
the amenityds coordinates. Despite these
study. For CCIlIl, the number of amenities within the service area is counted for the six
types of services selected for this study, as it was for the two previous criteria. Towards
the end of this section, the three criteria are compared and subsequently atleraged
generate a fourth coverage critertondetermine a new count of amenities pé, which

is then used to assess accessibility per capita.
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3.1. Comparison offour coverage criteria

Accessibility under CCIll yields lower values than CCI and CCII in terms of DAs with at
least one amenity%7 and-76, respectively), as well as tbeanenities, resulting in 326

less amenities than CCIl and 171 less amenities than CCII. Overall, evaluation of
accessibility under CClII yields the highest total of DAs with at least one amenity and

CCl yields the highest total of accessible amenisegFigure A.13.
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| mcCl _mcCll @CClll OAverage |
\ J

Figure A.13. DAs with at least 1 amenitgnd number of accessible amenities under four
coverage crtiteria

TableA.7 lists other metrics under the three criteria. CCIll has a higher average
of accessible amenities in the CMA than CCI but lower than CCII. CClll also has a
higher number of amenities in a single DA (maximum) than CCldwr than CCII.
Overall, CCIl shows the highest mean and median values for accessible amenities
throughout the CMACCIV yields a much higher number of DAs with at least 1 amenity
(274) than each of the threéhercriteria; a total number of amenitielse to CClI,
about half of the average under CCIl; and a maximum number of amenities close to

CClIlI.
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Table A.7. Descriptive statistics for CCI, CCICCIII, and CCIV(Source: ESRI, 2015;
InfoCanada, 2010; Statistics Canada,®)2007a)

CCl CCll CCillr | CCIv

DA with at least 1 amenity 201 220 144 274
Number of accessible amenities 884 729 558 723.67
Mean 2.78 8.05 3.53 4.79
Standard Deviation 4.69 12.21 8.16 7.34
Median 1 3 0 1.83
Maximum 32 66 46 41
Minimum 0 0 0 0

In regard to spatial accessibility, a comparison ofithe coverage criteriaghows
significant differences. First, as obged in Table A.7CCIV has the highest number of
DAs (274) with at least 1 amenity, while the most uneven distribution is under CCIII
(144 DAs). FiguréA.14 shows the four distributions in the SICMA. CCIl yields the
highest concentration along the urban belt, while CCIII has a similar distribution along
the belt, with outlier DAs across the CMA. CCl is highly disperse W&V yieldsa
distribution along the core belt that highly resembles that under CCII, but with amenities
distributed elsewhere, similar to the distribution under CCI.

FigureA.15 shows an amplified regional core and the resulting distribution of
amenities under thedor s cenari os. Under CCI 1, Downt ow
well as Mount Pearl show the highest concentrations of amenities, particularly in DAs
closest to the harbour. Under the CCIIl, there is a clear loss of accessible amenities in the
southwesternaras of ol d St. Johndéds and in Mount P

southwest and northeast more pronoun@lV shows a distribution in the belt

resembling that of CCII, with a high consolidation of amenities in the regional core.
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Figure A.14. Geographical distributin of coverage criteria
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Figure A.15. Geographical distribution of amenities in the SJCMA Core ufalercoverage

criteria, 2010
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