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1 - Introduction

Transportation systems are a central feature of local economies. Theatfmovement of people and goods is
necessary for commerce to thrive. The Greater Toronto and Hamilton(&EdA)s at an inflection point in its
development whereby a previous era of underinvestment in transportation infrastructure is posing atthreat
future growth.The current moment is also a time of significant disruption in the economy due to rapid
technological change and shifting gpolitical circumstances. These factors introduce some risks, but also offer
great opportunitiesThis report exaines the GTHA regional economy in the contexhefe wider changes as
well as the transportation infrastructure that will support future growth.

The economy is becoming more knowledge intensive. Prosperity increasingly depends on creativity and

innovation. These are inherently social processes that require direct interpersonal interaction. This places cities
AY Yy FTR@FyGlr3aS2dza LRAAGAZ2Y |a GKS&@ ONAYy3 Ylye LIS2L
transportation system is vitally important this respect as it is a major factor in connecting people and

businesses. Local circulation, regional integration, and global connectivity are all important aspects of an urban
knowledge economy. Transportation planning as it pertains to the economgaraatimes focus to narrowly

on peak commuting flows while miagj a bigger picture. This papsgeks to broaden the discussion of what the
DNBIGSNI ¢2NRyG2 YR | FYAfG2y NBIA2YyQa SO2y2Yeée ySSRa
21% century.

a S (i N2 brafty2@4 Régional Transportationl&h calls forl.2 million additional jobs by 2041 without a
significant shift in the modal split towards transit and active mo@strolinx, 2017) This translates intover 3
million additional auto trips per year, an increase of 47% from ZBldis & Burchfield, 2017It is questionable
whether this scenario can actually occur. At some point additional road congestion will hamper growth
(Kennedy, 2011)This limit will likely be tested within thgarameers of the Draft 204 Regional Transportation
Plan and related Growth Pldar the Greater Golden Horsesh@dinistry of Municipal Affas and Housing,
2017) Market forces can respond in two ways: a) growth will be increasingly oriented to dense and accessible
centres which will reduce strain on the transportation system; or b) increased strain on the transportation
system will decrese overall growth rates. On a fundamental level the region will struggle to grow along
historical patterns of sprawl especially whivwe data presented in this paper sugg#isat a large portion othe
economy is becoming increasingly urban.

This papeshauld be read primarilfrom an economic development perspective and not asasportation
plaming exercise. kmphasizes the need to integrateonomic development with transportation artahd use
planning in the GTHA. The paper also suggests thaslbisidbe done at tle regional scale. In this paptre

region is defined more broadly than the traditional Metrolinx geography. The study area includes six census
metropolitan areas (Toronto, Hamilton, Oshawa, Barrie, Guelph, Kitch&fagerloo, and StGatharines

Niagara) and placean between. The rationale is théhis geographi covers the full extent of all the GDansit

rail corridors The aim is to inform the current Dréf041Region Transportation Plan of the economic changes in
the region and thespatiatconnectivity issues that need to be considered.



2 - Fiveeconomic concepts driving change

Before discussing the current trajectory of the economy and its regional geography, it is important to first
outline major trends that are currently shapinfgange. This section briefly covers figpicsthat have major
implications for the Greater Toronto and Hamilton Area and beyond. Together these phenavitiditely play
an important role in shaping the geographic structure of the regional econonigindming years.

The knowledge economy

Economic growth is driven by creativity and innovatiBowell & Snellman, 2004y he ability to do thingbetter

than other people, firms, and placdas what determinesvhere growth ocars in the contemporary economy
(Morgan, 2007)This is characterized as a relentless process of constant learning and adaftagdgmowledge
economydepends on a highly #glked workforce(Florida, 2002; Storper & Scott, 2008uch a workforce is
generated through leading posecondary education institutions, an openness to immigration,&ngloyers

that commit to professional development. Knowledgedriven economy development strategy is based on
investing in people, institutions, and infrastructure. The primary focus is on creating value, not reducinfi costs.
is a race to the top, not to the bottom.

Agglomeration and clustering

The knovledge economys highly geographi@.his is not just an outcome, but a fundamental feature of

creativity and innovation. Learning is a social process that requires direct human inter@toper &

Venables, 2004Advancéd AY AYF2NXIFGA2Y YR O02YYdzyAOFciA2ya G(SOK
2T RA @amnmgosS199T) Yy R (1 KS  W(FERedhdalk 200535uch tistodg@pular in the 1990sed to
SELISOGIGAZ2YE GKIFG LS2LX S 02dzx R Wg2N] T NERphysicag 6 KS NS C
dispersedEvidencefrom the past two decadesuggests thatirban areas ar@ot decliningin importancedue to
technological innovationFaceto-face communication continues to be an essential mechanism in the knowledge
economy(Gertler, 2003)Locating in close proximity to one another is a strategic advance that enhances

f SFNYAyYy3I 2LIJ2 NI dzy A (0 A QJaffe, I Trajienbatd, & HenderSdR, 3 $0Bharé el nfe@sdish N B
benefits for related economic activities to locate in the same metropolitan re@pencer, Vinodrai, Gertler, &

Wolfe, 2009)Ecy 2 YA O RS @St 2LIYSyd aidN}X¥iS3aAsSa OSYyiSNBR 2y AYF
policies based on specifiectors(Porter, 2000)The overall outcome is that knowledgleiven economic growth

is spatially concentratk

Economies of scale, scope, and connectivity

Evidence from the past 120 years suggests that the largest metropolitan regions are pulling away from smaller
and midsizedcities on measures of productivifivuro, 2017)andincomes(BaumSnow & Pavan, 2012Fities

at the top of the urban hierarchy tend to have special assets such as top research institutions, deep labour
markets, international airports, corporate headquarters, and a plethora bfial amenities that give them an

edge in the knowledge econonfBerry, 1961)The largest places tend to also be the most diverse plaoase

to a wider range of economic activities and the landing spot for the majorityt@friational migrantgLey &



Tutchener, 2010)New ideas are often the product of combining existing knowledge in noveliszman,

1998) Places that offer a wider range of possibilities areerikely to develop new knowledd&pencer, 2012)

Not all knowledge is sourced locally and so connecting to other regions is also imajers, Burger, &
Hoogerbrugge, 2015) arge citiesend to be better connected to other regions nearby as well as globally as they
tend to possess superior infrastructure such as major international airgBrteeckner, 2003)The main

advantage that big places enjoy in theokvledge economy is their ability to connect more people, businesses,
and ideagBettencourt, Lobo, Helbing, Kuhnert, & West, 20@&Hicient movement increases interaction and
generates economic activity.

Inequality

Economt activity tends to cluster in the knowledge econorfige problem with this is that it creates geographic
inequality as some places have a wealth of assets while others a d&anpman, 1991)This inequality occurs
across dferent scales. Some countries and regions of the world are flourishing in the knowledge economy while
others languish. Within rich countries, some regions do well while others struggle. faffvakktropolitan

regions, some neighborhoods have enormousatrations of wealth while others have acute poverty. These
patterns have always existed to an extent, but recent evidence suggests that they are benwmning
pronounced(Hulchanski, 2007hese divides fuel further ineqitgtias property price differentials between

have and have not regions impede migration. At some péintted physical mobility begins to entrench social
mobility (Chetty, Hendren, & Katz, 2016)

Infrastructure, mstitutions,and ecosystems

Governmens attempt to develop their knowledge economies by marshalling physical and institutional resources
(Cooke, Uranga, & Etzebarria, 199dgally, this is done in a coordinated manner witttrategic focughat is
basedon existing localized strengths. Intergovernmental arrangements and competing economic interests make
this a complexrospect The ecosystem concept has increasingly been applied to local economies in an attempt
to capture this complexity and organize a resporfgener & Kapoor, 2009}t recognized the web of
interconnectedness between systems, and tries to avoid thinking in silos that is all too common in such
situations. Regional innovation stemies tend to emphasize knowledge assets such as research universities,
incubators, and other anchor institutions and their interaction with private indu@tgkowitz, 1998)This type

of economic development is seen as a progression from more traditional inward investment and site selection
methods. More recently there have been attempts to join these two approachesimpining elements of
knowledge economwnd spatial streegies. Knowledge neighbourhooSpencer, 2015jnnovation districts

(Katz & Wagner, 2014and smart citiegCaragliu, Del Bo, & Nijkamp, 204t¢ all manifestatins of this trend.

The key is aligning land use with a view to facilitating interaction and learning.



3 ¢ Evidence of a growing knowledgeased economy

The structure of the Canadian economy is changing. It is becoming more knowledge intensive, focitigsg in
and in some ways more unequéil.this time of acceleratetéchnologicathange there have been many
LINBRAOGA2ya O2yOSNYyAy3 WNRo2Ga Gl 1Ay3 Ittt GKS 220aC
know from previous eras that wiessed similar anxious proclamations that the exact nature of change does not
usually conform to the preconceived expectations. It is folly to try and make specific plans based on such a
complex set of unknownsnstead, it is important to understand tHesic human processes economic and

social activity and how they relate to physical space and movement. The good news is that an increasingly
knowledgeintensive economy is congruent with denser transit oriented-bityiding as it depends on social
relationships and fac¢éo-face interaction(Carlino, Chatterjee, & Hunt, 200The following section provides
descriptive statistics on various ways that the economy has evolved over the past few decades and outlines
some basic messages as to what these trends may mean for urban economies -dual dirtyg.

The growth of the knowlegie-based economy can be plainly seen in the educational attainment rates for the
Canadian adult population. FiguBel shows thechangingshare of the population over the age of 25tighest

level of education for the period of 1990 to 2016. There hanlmsteady increase in the percent of the
population with a university degree, rising from just 12.5% in 1990 to 28% in 2016. There is no indication in the
data that this trend is due to taper off. The share of adults with college, trades, and othesquostdary
gualifications has seen a moderate increase from 24% to nearly 35%. Adults with a high school degree has
drifted slightly downwards, while the biggest change is the decrease in the percent of the population with no
formal qualifications. The lattaate has dropped from 36% in 1990 to under 15% in 2016. As the demand for
post-secondary qualifications has increased over the past few decades the importance of higher education
institutions to the economy has risen steadily. This is not only refléatéitkir core mission of education and
training, but is also evident in their research outputs and their connections to industry. There is a great deal of
evidence to suggest that the geography of colleges and universities and their alignment with trectowamy

is a significant factor in regional prosperigtzkowitz & Leydesdorff, 1995; Anselin, Varga, & Acs, 1997)



Figure3.1 ¢ Change in educational attainment in Canada by population ages 25 and older-2020
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The demand for postecondary qualifications is driven by an increase in knowléatgasive jobs. Figurg.2

outlines the types of occupations that are growing or shrinkirgx{g), how much they typically paydyis), and

how many people are entpyed in them (bubble size). Over the course of the past twenty years there seems to
be a number of related shifts in the Canadian labour markeé preeminent change fueling the knowledge
economy is the growth of professional occupations (outlined idrihis category includes: doctors, nurses,
lawyers, accountants, senior civil servants, teachers, and STEM professionals including programmers. Not only
have these professions grown significantly in the past twenty years, they are also amongst thé agiresA
second set of growing occupations is directly connected to professionals. This are technical and assisting
occupations such as medical technologists, lab technicians, paralegals, social workers, and computer network
administrators. Typicallghese jobs directly support the work of professionddat offer significantly lower

wages Many of the largest job categories such as construction trades, administrative and financial supervisors,
and many sales and service occupations are tied to oyasplllation change and have kept pace with the

overall growth rate. There are two broad types of occupations that have declined, both relate to technological
innovations(Muro, Liu, Whiton, & Kulkarni, 201 Mlost physical latur within manufacturing industries have
shrunk in the past twenty years, largely due to the automation of factory work. Office support occupations have
declinedand so to haveniddle and upper managementategories ag iappears that software has increasthe
relative autonomy of many professionals.




Figure3.2 ¢ Employment clange in Canada by job categor997-2016
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While manufacturing employment has declihie recent decades, it would be wrong to conclude that
manufacturing is becoming a less impartaector of the economykigure3.3 shows that while manufacturing
employment has declined between 1997 and 2017, total output (blue) has remained relatively stable. Since the
end of the most recent recession in 2009, there has been a clear divergetceutfiut rising and employment
stable. This means that the sector is turning out the same (or nvalep of goods, but needs fewer people to

do so. In simple terms, productivity levels of the manufacturing have increased most likely due to improvements
in technology which has displaced labour. An important takeawalyat jobs are not always the best metric to
assess economic activity. This is especially true when it comes to land use planning. Manufacturing facilities tend
to take up a large amount of ape even when they do not employ a large number of people. Reserving land
according to use based solely on jobs numbers will misallocate resources as sdesdik.movement has

received an important degree of attention in recent transportation planning,the land use implications

around goods production are at risk of being sold short.




Figure3.3 ¢ Manufacturing employment and GDP in Canati®d97-2017
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Professional occupations are among the highest paying and fastest growing category of jobs. They tend to be
found in greatest number in two types of places: administrative capitals and the largest cities.3=gplis

the size of the metropolitan labadorce against the share of professionals of the total. The trendline displays
the (logarithmic) relationship between city size and share of professionals with Toronto being the largest
metropolitan area and a labour force comprised of 22.5% professioBaksiph Hamilton, and Kitchener

Waterloo are all just under 20%, while Oshawa, Barrie, and St. Cathalingara all closer to 15%. The

knowledge economy is stronger on the western side of the Greater Golden Horseshoe area than the north
south,and eas.




Figure3.4 ¢ Professionals as a share of labour force by size of metropolitan region
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The clustering oéconomic activity is known to produce superior outcomes for businesses and workers.
Industrial clusters are generally defined as a set of related firms, institutions, infrastructure, and labour within
close geographic proximity?orter, 2000) The basic theory is that firms are more productive when they are pa

of an efficient local system that aligns resources towards common néeciitical mass of a set of related
industries enables the development of localized infrastructure, training programs, specialized skillechtzdbour
other inputs which generate positive feedback into the system. Regions that specialize in certain industries are
in a better position to focus public investment that produce greater returns. The European Commission
OdzZNNBy iGf e FI@2dz2NE | LINRINI Y % advaNddmerics bré usédfoydertiii  { LIS C
optimal local development pathways so that public resources can be marshalled for maximum (Mp@ehn

& OrtegaArgiles, 2015)Figure3.5 draws on information from the Cluster Atlas@dnada to identify the degree

to which the labour force of each metro area is employed in strong local clySpescer, 2014)The CMAs of

the study area are highlighted in orange and show that Toronto leads with oveo#@%skers employed in
clusters, while Hamilton is second with just over 30%. Barrie and St. Cathdiagegsa have the least amount

of cluster employment at 12% and 10% respectively.
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Figure3.5 ¢ Share d& work force employed in clusterby metropolitan region
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4 ¢ Regional patterns of business and industry

People tend to work in closer physical proximity with one another than they regide basic stylized fact is

what shapes general daily transportation patterns. Businesses cluster together as they benefit from being able
to more easily interact with one anothdfor the parts of the economy that rely on human interaction,

exchange, antkarning there is a payoff to scale as it exponentially increases the possibilities of connection and
combination with others. This is a maj@asonwhy such types of economic activities tend to cluster in the

largest metropolitan regions of the countryoronto is the largest municipality in Canada in terms of residents
and jobs. It is also the most connected place based on commuting flows. Large regions offer significant
productivity gains, but they must provide real opportunities for connectivity wiishhy the transportation

system is so vital.

The diagram ifrigure 4.3shows the overall commuting patterns for the couniigsel on data from the 2016
census. Each dot represents a lowier municipality. The colour corresponds to the region of therdou

(Ontario is blueand the size displays the number of jobs (place of work). The lines are instances of at least 100
daily commuters between municipalities in at least one directidnis figure highlights how central and

connected the GTHA is relatitethe rest of the country. Montreal is the only other metropolitan region that
approached the scale of the GTHA and is somewhat flattered in this picture as there are a greater number of
smaller municipalities in its orbit. Conversely, the diagram uraees how dispersed the Canadian economy is
and how many isolated communities there are. This reinforces the relative agglomeration advantages of the
Toronto region.

12
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Figure 4.2epeats the same metrics as Figure 4.1 but focuses solely on Ontario municipalities. In this case, the
communities that possess GO train stations are highlighted in green, with planned Regional Express Rail (RER)
stations noted by the darker slde. This picture further underscores the central position of Toronto in the

t NPGAYyOSQa SO2y2yed Li ftaz2z RAaLiXlIea G(KS SEGSyd G2
the Ontario economy. For the GTHA region to reach its full poteadiah economigegionit will require

additional investments in transportation infrastructure that maximizes connectivity.

4.2 - Commuting network diagram oPntario municipalities (CSDs), 2016
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Figure 4.3 shows data from the Wider Economic Benefitdessutbmmissioned by Metrolir}/olterra Partners,

2014) These numbers show the productivity gains associated with the clustering of eccadivity in the

GTHA. The municipality of Toronto possssssignificant advantagever its neighbours. Furthermore, this
advantage is far greater in the downtown area of the city where business densities are the highest in the region.

Figure 4.3 Productivity gains from agglomerationfiom Wider Economic Bnefits study)

Base Productivity Den:i\tirl;g;ﬂ vs- piﬂﬂifﬁ?‘cy
Toronto centre 67,042 860% 124,695
Toronto City 65,627 127% 84,547
Hamilton 68,967 -46% 72,666
Brampton 70,138 -17% 72,769
Markham 66,860 -41% 76,878
Mississauga 71,339 8% 76,078
Sonrce: Volterra Calenlations

It is no oincidence that the largest and most successful urban economies in the world such as New York,
London, and Tokyo have the most extensive public transit systems as well as the densest business districts and
highest land valuedn the GTHAthe downtown coe of Toronto, is the central node of the public transportation
systemas well aghe location of the densest cluster of busines§alsase see Figure 4*40therurbancentres,

such as Hamilton, Kitchener, and Markham, also show high business debsitiaee not nearly at the same

scale as Torontdowntown Toronto is also experiencing the most hass growth (please see Figure)4 Bart

of this is due to the fact that the types of economic activity that benefit the most from agglomeration effects,

such as finance and business services, are also amongst the fastest growing sectors in the GTHA. It is likely that
these trends will continue into the foreseeable future, incliegglemand for downtown Toronto offe space,

and ultimately creatingdditiond demandon the related transportation infrastructure.

! Data source: Dun & Bradstreet business establishments with full street addressdagitl SAICS.
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Figure 4.4¢ Businesslensity for the GTHA2017)
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Figure 4.5¢ Change in number of businesses 268917
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TheWider EconomicBenefits studies demonstrate that there tend to be productivity gain®eisged with
clustering. However, these studies also show that diffesmtbrs of the economy respondifferently to
clustering Benefits are greatest for industries that involve a great deal oftiadace interaction. They are
weakest for industriethat are focused on goods production and movement. In transgin terms,
congestion igood for humarcentered activities as it intensifies interaction, while it is negative for goods
centered activities as it acts as a drag on efficient productiondéstdibution (Duranton & Puga, 2001)
Therefore, any transportation plan thatms to support economic development must be sensitive to the
different needs of different industries.

Varying transportation needs for industries dag detected to a degree by observing the integional patterns

of business clusters. In general terms, some industries tend to be urban focused while others are suburban.
Access to other key infrastructure such as airports, water ports, or border éslamn also impact location
decisions. Anchor institutions such as universities may play a role in the location of knowieagve

industries. Figured4.6 and4.7 are illustrative of how stark differences can be in patterns of industrial location.
Figue 4.6displays the highest spatial concentrations of creative and cultural industries according to location
quotient? (LQ) They are most prevalent in neighbourhoods adjacent to the central business district in
downtown Toronto such as Queen West and Bistillery DistrictThe creative and cultural industries are
amongst the most socially inteive types of economic activity, and are sensitive to neighbourhood conditions
that help foster interactio(Spencer, 2015)

Figue 4.7shows where the auto manufacturing sector is most prevalent in the GTh&Aargest concentration
exists in the northwestern suburbs of Toronto, with secondary concentratioDsiiham Barrie,
Oakville/Burlington, Guelph, and the KitcheA®aterloo-Cambridge regiorilhe auto industry relies heavily on
goods movement and jush-time delivery systems. It is also strongly connected to the wider North American
auto production system in Southwestern Ontario, Michigan, and otherwmeistern US states. Thplaces a
premium on road accessibility, especially with regards to access to key border crossings.

These two examples are meant to illustahe differing location patterns of business in different types of
industries. Dense agglomeration tends to be favorable to industries that involve frequent and direct human
interaction, while industries relying on goods production and movement can bdinelyaaffected by urban
environments. Appendix A contains additional maps and examples.

2 A location quotient (LQ) is calculated by dividing the local share of a phenomenon by the overall share. For example, if
industry x = 10% of local businesses and 5% of overall businesses the LQ = 2. Another way of interpreting this is & say that
LQ of2 means a phenomenon is twice as prevalent locally as it is overall. Conversely, if an LQ = 0.5 a phenomenon is half as
prevalent locally as it is overall.
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Figure 4.6 Busiress location quotientdor creative and cultural industries, 2017
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