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Introduction
This paper serves as an overview of patterns of truck trip and
shipment generation and attraction in the Province of Ontario and
also an examination of some of the data sources that have allowed to
us to perform analysis on the topic. Based on a 2010 survey of forhire carriers, Ontario gives rise to approximately 16.2 million
trucking shipments annually and acts as a destination for nearly 14.2
million shipments. Ontario generates about 75% more shipments and
receives about 50% more shipments than the next ranking province
which is Alberta.
This study complements and supplements a 2010 Transport Canada
study that examined the largest, typically GTA (Greater Toronto
Area)-oriented and international, freight generators in the province.
The current study is focused on trucking and has a lesser relative
emphasis on international and GTA-associated freight movements
than the prior study. There is a particular focus on truck generation
patterns at the level of Ontario Ministry of Transportation (MTO)
regions in this study; particularly on the GTA, West and East regions.
Note that the GTA Region (also known as the Central Region)
includes all of the Golden Horseshoe and extends north to Georgian
Bay. The two northern regions are largely grouped into one for the
purposes of this study and even then are less significant in freight
terms compared to the other regions. The prior study also dealt with
a relatively small number of the largest freight generators in the
province. As we necessarily are considering smaller generators in
this study, there are many more of them to consider and also there is
the issue that large numbers of small generators can create very
significant flows.
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The environment in which trucking operates has changed
substantially in recent decades. Goods movement is less oriented to
major transportation assets such as seaports and rail terminals than it
used to be and more oriented to highway transportation infrastructure.
Transport costs are less of a barrier than they used to be and more
attention is paid to aspects like time and logistics costs. One
implication has been a suburbanization of goods movement
infrastructure to locations with the best highway accessibility ratios.
This dispersion tendency is at odds with strong forces of
agglomeration and clustering of freight activities which is fuelled
primarily by a need to achieve scale economies. The outcome of both
forces in Ontario has been the rise of intense trucking clusters in the
outer edges of metropolitan areas.
Labour Force Evolution of Related Sectors
An historical overview of labour force evolution (1981-2011) across
the main MTO regions and their constituents informs this
characterization. The analysis shows that there has been explosive
growth in the labour force in precisely those areas of Ontario most
associated with heavy patterns of truck trip and shipment generation.
In these three decades the labour forces of York and Peel Regions
have quadrupled and tripled respectively and have done so off what
were substantial bases in 1981. Meanwhile, other regions in the GTA
such as Durham and Halton have more than doubled their labour
forces. Highway orientation explains a lot about where firms have
been choosing to locate (and in turn generate truck trips) and also
where large numbers of people live. Explosive growth in the outer
regions of the GTA has been the dominant theme for all of Ontario
although growth has also occurred in the major urban centres of the
West and East regions.
With regard to goods movement oriented sectors, consider the picture
for manufacturing. In the period from 1991 to 2006 manufacturing
employment declined in some of the “older” cities: Toronto (-25%),
Hamilton (-20%) and in Niagara (-28%) but performed better in the
outer GTA and West Region. Transportation and warehousing is
showing strong growth over the fifteen years and this statement is
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generally true across the census divisions within the GTA region.
Examples of this growth include: Peel (135%), York (98%), Durham
(87%) and Halton (76%). There is comparable growth in wholesaling
across most areas in the GTA as well. Overall there is evidence that
the spatial balance of freight and logistics has shifted over time and is
now more centralized to the GTA. Meanwhile, the balance within the
GTA itself is less centralized.
Dispersion/Concentration of Truck Movements
Truck trip and shipment generation in Ontario is dispersed and
concentrated at the same time depending on how it is measured. In
spatial terms, about 70% of outgoing truck shipments originates from
little more than 1,700 square kilometers of key trucking clusters that
are defined at certain strategic locations in the province. This is only
a fraction of one percent of the province’s land area. This small land
mass is based on ten spatial clusters in the GTA Region, four in the
West Region and five in the East Region. With some exceptions,
these defined clusters should probably play a prominent part in any
future survey efforts that would seek to further characterize some of
the important generators of trucking activity that are located across
the province. It was determined that any clusters in the two northern
MTO regions were considered as too insignificant to join this
provincial list of prominent clusters. Location and proximity to major
highways is a key defining element that is common to all the major
trucking clusters in the Province with Hwy 401 being the highway
associated with the most clusters.
In the context of the distinct business entities that generate demand
for trucking services, the pattern is quite dispersed. A very large
number of firms are capable of generating freight for trucking on any
given day although many do not. In aggregate though, for a given
day, the total amount of truck freight from small generators explains
most shipments. Only about 5% of outgoing truck trips are from
specific locations that generate 50 or more trips per day. About 90%
of locations linked to specific addresses in this analysis generated less
than five shipments per day.
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The results of this analysis tend to call into question the applicability
of the term “freight sprawl” in the province of Ontario. If the term
were to apply anywhere it would apply in the Peel Region megacluster of the GTA but even there the spatial extent is largely defined
by existing highway rights-of-way. Analysis of this cluster reveals,
however, that words such as focus, concentration and agglomeration
are more indicative of what is really going on than the word “sprawl.”
There are sound reasons based on economies of scale and economics
that these intense clusters have developed. In other trucking clusters
such as those of London, Windsor and Ottawa the spatial patterns just
do not seem large enough or spread out enough for the term sprawl to
apply.
Relative and Absolute Magnitudes by Geography
This research has provided insight into the relative and absolute
magnitudes of truck trip and shipment generators in Ontario.
Analysis at the spatial cluster level reveals that the Peel mega-cluster
is ten times or more larger than most other clusters in the province as
measured by the Trucking Commodity Origin Destination Survey
(TCOD) or MTO Commercial Vehicle Survey (CVS). After the Peel
cluster, there are about half a dozen other clusters in GTA region
which are somewhat similar to one another in terms of magnitude
although much smaller than Peel. Each member of this smaller tier of
GTA clusters is larger than any of the other clusters outside GTA
region. Overall, the GTA Region accounts for 2/3 of outgoing daily
shipments and just over half of incoming truck shipments. The GTA
accounts for about 55% of truck trips in general. The GTA also
features by far the best links between trucking and other modes
although the results of this analysis show that linkages with other
modes account for only a small percentage of trucking trips. Truck
trips are far more likely to end at some truck-specific facility.
Some clearly defined truck-based interaction patterns have emerged
for the province. About two-thirds of intra-provincial flows are
internal to MTO regions while the other one-third flow between MTO
regions. The East region receives about three times as many trucking
shipments from the GTA region relative to the trucking shipments it
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generates for itself. Whether measured by trips or shipments, the
dominant type of trucking movement in Ontario is between counties
within the province. This category accounts for about 50% of
trucking shipments in Ontario. However, some of the key freight
counties such as Peel, Middlesex and Essex interact proportionally
less with other Ontario counties. Inter-county flows may be
important but it is interesting to note that most pairings of counties in
Ontario do not generate any trucking flows between one another at
all. The level of one shipment per day is not reached until the 60 th
percentile in the ranking of all flows between counties. The 95 th
percentile is at 62 shipments per day.
The CVS estimates a much lower level of inter-provincial trucking
interaction via trips than the TCOD does via shipments (about 10%
versus 17%). There are some interesting regional divergences as
well. For GTA it is estimated that 27% of outgoing truck shipments
are inter-provincial but only 5% of outgoing CVS trips. Apart from
possible survey discrepancies, it suggests a preponderance of
smaller, multiple shipments per truck for inter-provincial trips
originating from the GTA origin. One other interesting result for the
GTA region is that outgoing truck shipments are more interprovincial whereas incoming shipments are more international.
The West Region, particularly Windsor, stands out for its high rate of
international truck movements. About two-thirds of Windsor’s truck
trips are international. This statement applies to a lesser extent for the
West Region as a whole, which is strongly linked to automotive
supply chains. The East region stands out for the insignificance of
Ottawa as a freight centre given its metropolitan size and also for its
inter-provincial interactions primarily with Quebec which is in close
proximity. Montreal and Quebec City are on the same natural axis of
activity defined by Hwy 401 in Ontario. Ottawa suffers from the
trucking perspective because it is fairly distant from this axis while
Cornwall is right on it. While the GTA Region does not really stand
out in relative terms for international and inter-provincial movements,
it is a major player in absolute terms.
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Heterogeneity of Trucking
This research has shown that trucking shipment patterns tend to be
more heterogeneous than trip patterns. A statistic that supports this
assertion is that a surprising 42% of truck movements captured in the
CVS were empty trucks. It appears that measuring movement by
trips thus results in a “smoother” and “less lumpy” picture than the
one that emerges if focusing on shipments.
The research has shown that outgoing shipments and trips offer more
discriminatory power in differentiating truck clusters than do
incoming trips or shipments. This observation applies at the interprovincial level and also at lower levels. Outgoing patterns are more
heterogeneous with “higher highs” and “lower lows” in terms of the
ranges in generation activity. There is less to choose between truck
clusters when incoming statistics are used. Outflows are more closely
linked to production whereas inflows are more associated with
consumption; the latter of which is more widespread. Outlying
regions are more heterogeneous in their truck generators than the core
GTA ones. At the county level, the outlying regions have many more
counties that generate tiny amounts of truck freight even as the larger
counties of the outlying regions are not so prominent as the likes of
Peel and York. At the municipal level, there are several in even the
GTA that generate and receive less than 500 trips per day.
Trucking Hierarchies
Provincial counties were grouped into four classes based on the
number of annual shipments that each sends out. The top class
includes a handful of Ontario counties that send out over 1 million
trucking shipments per year. Class 2 covers ten counties that
generate over 250,000 shipments while Class 3 covers nine that are
between 100,000 and 250,000. A remaining 25 counties generate less
than 100,000 shipments per year. A full 70% of trucking shipments
in the province are associated with movements between and within
the Class 1 and Class 2 counties.
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In terms of the character of trucking shipment movements, there is a
clear pattern of hierarchy in place between these classes. In every
pairing of trucking classes, more trucking revenue is always
generated in aggregate in the movements from “higher” to “lower”
class counties than is the case for the reverse movements between the
same classes. A similar pattern is in place regarding number of
shipments with a number of the major trucking centres in the
province generating proportionally more shipments than they do trips.
The pattern breaks down with respect to tonnages. Tonnages moving
back and forth between and within the classes are far closer to
equivalence. It appears that trucking hierarchies are best identified
through revenue and shipments.
Tonnages cloud the identification of trucking hierarchies and it
appears that something similar is true of truck trips as captured
through the MTO commercial vehicle survey. There is no doubt that
the GTA acts as the major truck trip hub that serves other locales in
the province. It boasts large “spoked” interactions with most every
municipality/county in the province. Interactions that are small for
the GTA are often relatively much larger and significant for the entity
at the “other end of the spoke.” The best examples of second order
generators in the province that interact independently of the GTA and
with surrounding smaller centres are London and Windsor. Overall
though, in terms of truck trips, the hub and spoke paradigm is more
prevalent than the hierarchical one.
Trucking Surveys
This study provides an overview of survey types that have been used
to assemble trucking data for Ontario. The MTO commercial vehicle
survey is a large intercept survey which conducts nearly 100,000
roadside interviews when it is carried out approximately every six
years. 2006 data are used for this analysis. Two versions of the
Trucking Commodity Origin Destination Survey are utilized. A 2010
data set captures a national origin-destination matrix at the county
level. A 2011 data set is spatially more disaggregated and captures
shipment originations and arrivals at the six-digit postal code level.
TCOD data are collected by Statistics Canada and mostly involve
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systematic sampling of actual shipping documents for trucking firms.
Low revenue firms and the shipments of private fleets are entirely
uncaptured by TCOD.
The key surveys have their problems in the context of this research
topic. Because the CVS intercepts trucks only on provincial
highways there are some fairly glaring examples in this research that
shorter distance truck trips are getting badly under-represented.
Meanwhile, the most troubling aspects of the TCOD data show up at
the micro-level when considering the patterns in certain small areas.
In particular, there are instances where shipment generation appears
to be attributed to head offices and not the actual shipment
originations. Certain downtown locations show up as important in
TCOD that do not seem too plausible and which are not confirmed by
CVS results. Omissions of private fleets cause key freight facilities
in Cornwall, for example, to be overlooked by TCOD.
While both surveys and their associated data have deficiencies, using
the two in conjunction offers a powerful means of small area analysis
of freight generation. Other data sets, that are not strictly freight
oriented, have only so much to offer. Direct marketing oriented
databases (such as InfoCanada) that identify firms and offer
locational information offer most utility for the identification of
future survey targets and can be used to characterize the “flavour” of
firms located in certain freight clusters. Such databases also suffer
from “head office” problems and have trouble capturing the
“footprint” of a firm’s multiple location facilities.
There is the potential to design a trucking based survey to fill in some
knowledge gaps about truck generators province-wide. This survey
would offer insights across relevant economic sectors and consider
gaps in other surveys along with potential benefits of freight
clustering in some of the provinces secondary generators.
Policy Implications
The implications of this study for provincial policy were broken
down by MTO region. In general, the largest policy issue is the
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impact of traffic congestion on the movement of trucks. Over time
this can reduce productivity of existing firms, trigger an exodus of
existing firms and/or act as a strong disincentive against new
investments. By far the largest congestion issues are experienced in
GTA Region with some spillover into the West Region and at the
Michigan border. East Region and the two northern MTO regions are
seen as particularly unimpacted by congestion but it is noted that
vigilance is required to keep highway infrastructure functioning at a
high level for all 400 series highways across the province and for
select other provincial highways utilized extensively by trucks.
The extent to which the provincial economy is dependent on truck
movements cannot be overstated and high quality highway
infrastructure is at the core of allowing goods to flow freely. Many of
the services that trucks provide cannot be fulfilled by other freight
modes.
In terms of other policy observations made:








There is a need to prepare and plan well for the new trucking
clusters of the future which are likely to develop towards the
edges of the GTA region or on the eastern edge of West
Region in particular. Comprehensive and frequent data
collection will compose an integral part of this preparation.
The need to educate the public about the importance and
value to our economy of truck movements was noted along
with the current tendency of the public not to be sympathetic
to the needs of the trucking mode.
The province needs to work with other jurisdictions and
levels of government on behalf of the trucking mode. For all
regions, the proper interactions are required with
municipalities to ensure good access to key provincial roads
and with Quebec to ensure smooth operation of the Hwy 401
corridor in particular.
In general it is noted with approval that many of the highway
and related infrastructure improvements that are taking place
are exactly the ones that should be taking place. In
particular, efforts to invest in highways in the Golden
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Horseshoe region and in the Ontario-Michigan border region
are necessary and appropriate to assist in the maintenance
and new development of truck generators.
Conclusions
Here are the main conclusions that have emerged from this analysis:












Movements that involve the GTA are prevalent across the
vast majority of commodity types and communities across
the province. The GTA accounts for about 2/3 of outgoing
shipments in the province and about 1/2 of incoming
shipments.
400 series highways play a critical role in the distribution of
freight in Ontario and have played a large role in defining
the locations of freight facilities.
Massive development of significant truck generators in
Ontario in recent decades, particularly in the GTA (Central)
Region, has coincided with explosive suburban labour force
growth in relevant goods movement sectors guided by the
400 series of highways and directed by zoning and planning
regulations. Many of these highway sections are among
Ontario's most congested.
There are 19 freight clusters of note in Ontario as identified
from trucking survey data. Ten of these are in the GTA
Region and nine are outside it although many of the GTA
clusters are extremely large. None of these significant
clusters are in the northern regions.
These 19 clusters cover only about 1700 square kilometres
so generation of shipments and truck trips in Ontario is
much more about spatial focus and concentration than it is
about "sprawl."
These clusters account for about 70% of all originating truck
shipments in Ontario.
At the micro-level, most generation of truck shipments is
actually done by large numbers of small generators, many of
which may not even generate shipments on a given day.
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Whether a community is an important generator or attractor
of trips is a function largely of the extent to which they are
production/distribution centres or not, especially from the
generators perspective.
Key trucking municipalities and counties generate
proportionally more trucking shipments than they do
trucking trips.
Trucking outflow patterns for shipments from originating
geographies are more heterogeneous than inflow patterns.
This pattern seems to apply at provincial scales down to
local/municipal scales. Likely this is because outflows are
more tied to specialized production whereas inflows are
more tied to generalized consumption.
Outside of the GTA Region there are few issues with respect
to the movement of freight or the capacity of the network to
transport freight
Important international trucking interactions (e.g. WindsorEssex with Michigan) and inter-provincial movements
(Eastern Ontario with Quebec) can partially be explained
through simple proximity and distance decay effects.
Movement of trucking freight in Ontario is better described
as "hub and spoke" (with GTA region being the main hub)
than as "hierarchical" but there are some elements of
hierarchy. There is a definite urban hierarchy in Ontario but
not so much a trucking freight movement hierarchy.
Trucking shipment data in Ontario show clearly that denser,
higher value/finished goods flow more "downstream" to the
lower levels of the urban hierarchy while raw, bulk oriented
goods flow more "upstream" to the higher levels in the urban
hierarchy.
There is a need for constant/updated road data/surveys given
data survey gaps and the speed at which logistics practices
are changing. Surveys such as TCOD and CVS differ in
their methods/approaches and this generates unique insights
but also unique strengths and weaknesses.
From a policy perspective it is noted that many of the
highway and related infrastructure investments that are being
made in Ontario have been well-conceived. Constant
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vigilance is required though to ensure that metropolitan
traffic congestion and its impact on trucking movements
does not undermine the competiveness of the Ontario
economy.
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