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Developing a road pricing program for  Montréal

Overview

The driving forces behind the project are:

1. the need to educate citizens about the externalized environmental and 
economic costs of road use

2. the need to reduce energy use from non-renewable sources and the 
greenhouse gas (GHG) emissions which accompany such energy use

This proposal for a road pricing program for the Montréal metropolitan area 
places a congestion charge cordon around the island of Montréal using automatic 
number plate recognition (ANPR) gantries on the approaches to each of the road 
vehicle crossings to the island.

To ensure uninterrupted mobility, a system-wide increase in the level of service of 
public transportation is funded with the program’s revenues.

To demonstrate proof of concept, a simple model was created with the Agence 
métropolitaine de transport’s (AMT) 2008 Origin-Destination (OD) survey data and 
GIS software.

The program reduces overall energy consumption and GHG emissions by reducing  
congestion-related inefficiencies and waste and by encouraging modal shift to 
modes of transportation that are more energy-efficient.
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Project Summary

As our global population continues to grow and as individuals worldwide seek to improve their 
standard of living through material gains, we find ourselves at a problematic stage of development.  
Throughout history our economic and technological development has required an ever-increasing 
demand for energy.  Unfortunately, for the greater part of the last two centuries, our accelerated 
development and the corresponding energy consumption necessary for that development has 
largely been made possible by non-renewable fossil-fuel energy stocks whose wider context we 
have long failed to adequately understand.

This proposal to implement a road pricing program in Montréal will both directly and indirectly 
reduce both the use of non-renewable fossil-fuels as an energy source and the greenhouse gas 
(GHG) emissions produced in their consumption.

The goal of the project being proposed is to implement a successful road pricing program in 
Montréal supported by Quebec’s sustainable development strategy.i  The driving forces behind 
the project are: 1) the need to educate citizens about the externalized environmental and 
economic costs of road use, and 2) the need to reduce energy use from non-renewable sources 
and greenhouse gas (GHG) emissions which accompany such energy use.

Achievement of the goal will be secured by unifying the policy framework necessary to support 
such a program with collaborative partnerships across provincial, metropolitan, and municipal 
levels of government, recruiting popular support through education, and promoting and 
developing public transit as a viable and attractive alternative mode of transportation.  Successful 
implementation will benefit both government actors and private citizens.  Montréal and the 
province of Québec will have the potential to become international leaders in using road pricing 
for sustainable development while Montréal’s residents will enjoy less congestion, less pollution, 
more efficient affordable public transportation, and other health and safety benefits that will 
ultimately cost government bodies at all levels less money.  Additionally, given the value that 
the provincial government places on trade with the United States of America (USA) - which 
primarily takes the form of truck traffic -, congestion charging also has the potential to improve 
the efficiency of freight delivery.ii

Benefitting from energy savings due to efficiency and with wider awareness of the impact of 
their transportation choices, citizens will be engaging directly with key principles of Québec’s 
sustainable development strategy outlined by the Ministère du Développement durable, de 
l’Environnement et des Parcs (MDDEP).iii 
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Conceptual Context

According to the International Energy Agency’s (IEA) 2011 World Energy Outlook, global CO2 
emissions due to energy use accounted for a record-breaking 30.4 gigatonnes (gt) in 2010 – an 
increase of 5.3% from the previous year.iv  Incredible gains in fuel-economy for vehicles has done 
little to counter the fact that all the net growth in oil demand has come from the transportation 
sector in developing countries.v  It is thus unsurprising that oil continues to be the leading source 
of energy in the world; BP reports that global oil consumption for 2010 was 4028.1 MTOE (million 
tonnes of oil equivalent).vi

The IEA has previously suggested that urban areas are responsible for about two-thirds of the 
world’s annual energy consumption – an amount which it estimated to be about 7900 MTOE in 
2006.vii  Considering that urban areas play such a significant role as energy consumers and that the 
primary type of energy used for transportation is also the leading energy source globally, energy 
savings in the area of urban transportation have great potential to have a positive impact on our 
environment.  Along with the transfer of road-users to more efficient fuel-consuming modes (car-
pooling, some current public transit, etc.), there will also be transfer to modes that either do not 
use surplus energy (active transportation) or that use electricity from hydro and other renewable 
sources (some current and all future public transit).

Transportation accounts for over 33% of total energy use in the Canadian economy. In 2009, 2,151 
petajoules was consumed by road transportation: 1,431 petajoules of gasoline, 707 petajoules 
of diesel, and the remaining 13 petajoules being consumed in gas plant natural gas liquids and 
primary electricty.  While over 97% of Québec’s cheap and bountiful electricity comes from hydro 
generated locally and in Newfoundland and about 3% comes from Hydro-Québec’s nuclear plant 
at Gentilly, Québec is completely dependent on imports for its oil needs.viii

With regard to energy stocks, at the end of 2010, Canada had proved oil reserves of 5000 
million tonnes, or 32.1 billion barrels.ix  In terms of the energy flows of oil, Canada produces 
162.8 million tonnes per year and consumes 102.3 million tonnes per year.x  By BP’s calculations, 
Canada’s reserves-to-production (R/P) ratio is equivalent to 26.3 years; this means that if current 
rates of production remain constant Canada will exhaust its oil stocks in 2038 (this includes all 
economically-profitable oil sands extraction given current technologies).xi

Road pricing has the potential to reduce overall energy consumption by reducing waste due to 
congestion and by redirecting former road-users to more energy-efficient modes of transportation.  
In the case of redirecting former road-users to other transportation modes, road pricing also has 
the potential to shift energy use to renewable sources. 

Urban Energy Context
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With regard to how much energy is wasted in the transportation sector, Natural Resources Canada’s 
2006 calculation of energy flows in Canada for 2003 placed energy wasted in the transportation 
sector at just over 80% or 1.89 of 2.36 exajoules.xii  A more recent point of reference, which while 
dissimilar may still perhaps be relevant, comes from the U.S. Department of Energy’s estimate of 
energy use in the U.S.A. for 2010 which suggests that energy waste in its transportation sector is 
just over 75%.xiii

Along with the energy wasted by the transportation sector, there are also considerable amounts 
of GHG emissions which come from the oil it almost exclusively depends on.  According to 
Transport Canada’s 2010 overview report on the state of transportation in Canada, the second 
greatest source of GHG emissions in Canada comes from the transportation sector and in 2008 
the transportation sector accounted for 23% of total emissions.xiv  Meanwhile, in Montréal, road 
transportation is the primary source of GHG emissions; in 2006 it accounted for about 11,000 
kt of CO2 equivalent GHGs (38% of total GHG emissions in the Communauté métropolitaine de 
Montréal (CMM)).xv

With regard to the further costs of idling in traffic, Transport Canada’s 2006 cost report for 
recurring congestion estimated the annual amount of wasted fuel for all urban areas in Canada 
to be between 470.2 and 566.8 million litres.xvi   Annual congestion costs for Montréal are in the 
range of between 124.0 and 138.7 million litres of wasted fuel and between 306.1 and 342.5 kt 
of GHG emissions.xvii

Even before descending to the level of congestion charges and congestion management, there is 
still considerable confusion as to what constitutes basic road pricing.  At its most basic level, the 
historic practice of tolls is an example of road pricing which is common worldwide, where vehicle-
operators, or even pedestrians, pay for the use of roads or bridges.  While the general public 
today often thinks of roads as a public good, in economic terms roads are actually rivalrous and 
excludable; they have a limited capacity that limits their use and people can be kept from using 
them given the right means.  Historically, it was normal for tolls to be collected for the upkeep 
of road infrastructure and, as André de Palma and Robin Lindsey observe in an article about 
modeling road pricing for Paris, the early work of those scholars who wrote about road pricing 
does not deserve to be left in the realm of the theoretical.xviii

Today, road pricing as a more complex term is more specifically applied to wider road networks 
which make use of electronic pricing systems.  This kind of road pricing has been implemented 
in Australia (Melbourne and Sydney), Canada (Toronto), Chile (Santiago), Germany (throughout), 
Malta (Valletta), New Zealand (Auckland), Norway (Oslo and some other cities), Singapore, 
Sweden (Stockholm), and the United Kingdom (Durham City and London), and is currently 
being, or has been inconclusively, actively considered or trialed, in China (Beijing, Shanghai, and 
Guangzhou), Denmark (Copenhagen), Hong Kong, Italy (Milan), the Netherlands (throughout), 
Sweden (Gothenburg), and the U.S.A (San Francisco and various High Occupancy Toll (HOT) lanes).

Of these cases, congestion management is or has been – at least in part – the objective for road 
pricing in Australia, Canada, China, Denmark, France, Hong Kong, Italy, Malta, the Netherlands, 

What is Road Pricing?
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Norway, Singapore, the United Kingdom, and the U.S.A.

Road pricing programs typically frame benefits in terms of reductions in delays, traffic density, 
noise pollution, and emissions, and/or as a revenue source.  Given that rationales for road pricing 

Figure 1. Québec’s sustainable development plan xxi

Provincial and Local Policy

programs framed in terms of the impact of energy savings from modal shift may exist but were 
not found while researching this project, Montréal has the opportunity to innovate in this area.

Some attention has been given to the topic of road pricing in Québec but the full potential of 
road pricing to support plans for sustainable development is still underrepresented.  In fact, a 
proposal for a road pricing program for Montréal fits very nicely within the legislative framework 
of Québec’s Loi sur le développement durable (L.R.Q., c. D-8.1.1) and its sustainable development 
plan.xix  Within the legislative framework of its sustainable development act, Québec’s sustainable 
development strategy occupies a frame of reference for implementation which is based on a vision 
that is subdivided into three key issues:  the need to build knowledge, to promote responsible 
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action, and to foster commitment.xx    As can be seen in the figure below, nine strategic directions 
then form the strategy for tackling these three key issues. 

Among the nine strategic directions, three in particular are designated as priority strategic 
directions.  These are: to inform, make aware, educate and innovate, to produce and consume 
responsibly, and to practice integrated, sustainable land use and development.xxii

Within the context of the sustainable development plan, there are then sixteen important principles 

Table 1. Guiding principles for sustainable development in Québecxxiii

introduced by the law as a means of guiding the provincial public service.  Those principles which 
are most relevant have been highlighted in bold in the table which follows.  These are powerful 
guiding principles that make road pricing a serious option.

A road pricing project would seek to educate the public about responsible consumption.  It would 
engage citizens at the individual level so that they are aware of the costs of their transportation 
choices.  It would internalize costs and make sure that each individual polluter pays.  It would 
help protect the environment and safeguard it for future generations.  It would require a unified 
policy framework to appropriately delegate powers and responsibilities pertaining to municipal 
and provincial roads with the support of intergovernmental cooperation and partnerships.  It 
would respect the capacity of our local ecosystems to support us.  And finally, it would be an 



7

Developing a road pricing program for  Montréal

innovative means of ensuring economic efficiency in a manner which is both environmentally and 
socially sensitive.

In the City of Montréal’s sustainable development plan, Le plan de développement durable de la 
collectivité montréalaise 2010 |2015, its strategic direction pertaining to improving air quality 
and reducing GHG emissions gives rise to its objective of reducing GHG emissions by 30% in 2020 
with respect to its GHG emissions in 1990.xxiv   Demonstrating that Montréal is already somewhat 
forward-looking, it notes that in order to further follow this direction, the next iteration of its 
sustainable development plan will consider new measures to finance reductions such as a rise 
in fuel tax or an urban toll, and other solutions which reduce dependence on automobiles.xxv   
While one of the key aims of this project is to avoid the use of road pricing simply as a financing 
source for sustainable development, the City of Montréal is at least on the right track.  Even more 
inspiring is Montréal’s Transportation Plan 2008, with its third foreword message which follows 
those of Mayor Gérald Tremblay and Chair of the Board of the Société de transport de Montréal 
(STM), Claude Trudel.xxvi  The third message by André Lavallée, the Executive Committee member 
responsible for Urban Planning and Public Transit, expressly champions the merits of a toll system 
for the City of Montréal and the wider metropolitan region:

There is every indication that this user-pays principle will generate positive benefits and win 
widespread acceptance, as long as such moneys are specifically earmarked for public transit and 
certain kinds of infrastructure work.

Many stakeholders have, however, emphasized that Montréal should not act on its own and must 
bring its metropolitan partners on board its Vision.

We concur in that view.xxvii

It is clear that the political will necessary for such a program does exist locally and that the City of 
Montréal is optimistic about the acceptance of road pricing which supports public transportation.  
Further on in the transportation plan, some attention is also given to the possible impacts of tolls 
on modal shifts as part of a potential 20% reduction in anticipated car travel and to how tolls are 
socially responsible user fees because of the user-pays principle; but it is clear that Montréal still 
has to seriously consider road pricing’s potential beyond its ability to act as a revenue source.xxviii 

Moving up to the metropolitan level, the same issue exists.  Given that many of the actors involved 
are the same, it is perhaps unsurprising that the CMM’s recent Plan d’action 2012-2017 du plan 
métropolitain d’aménagement et de développement (PMAD) also focuses on a metropolitan toll 
as a revenue source.xxix   Fortunately, it falls under the action of financing public transit but the 
same reservations apply about the potential for the system to be co-opted into paying for more 
roads if not explicitly guarded against.

As public transportation is such an integral part of the puzzle, it is also worth paying attention to 
what has been written about tolling in the publications of those bodies associated with public 
transit in Montréal.

In the STM’s Plan Stratégique 2020, in a section on the necessity of supplementary financing, 
the observation is made that in the USA public transit is financed by sales taxes, gas taxes, and 
tolls, and that these revenue sources are also used for the construction and maintenance of 
road networks.xxx   The section concludes with the statement that the STM advocates for various 
measures aligned with the objective of creating a 5% modal shift from automobiles to public 
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transit, including the possibility of a toll system that reaches across the whole metropolitan 
region.xxxi  Finally, the STM’s status as a public transportation body may explain why the STM not 
only considers road pricing as a revenue source but also considers how road pricing can help to 
manage congestion costs.xxxii  All in all, the STM’s position is encouraging.

The Association du transport urbain du Québec (ATUQ) is an association representing all of 
the public transportation organizations in Québec and might at first seem less relevant to the 
immediate context.  However, as it is associated with funding and shared initiatives among its 
members, its current and future potential to inform a road pricing program in Montréal and 
throughout Québec should not be overlooked.  The most important ATUQ document in this regard 
is its Étude sur la contribution du transport en commun au développement durable which was 
prepared by the Observatoire de la mobilité durable at the Institut d’urbanisme of the planning 
department at l’Université de Montréal (UdM).xxxiii

Where the ATUQ study really shines is in the authors’ identification of different ways in which 
road pricing can be used and the different ways revenue can be managed.  The study takes care 
to separate the use of tolls which are responses to the problems of congestion or pollution from 
tolls which are a response to financing needs for infrastructure or public transit.xxxiv  Holding a 
similar position to the one advocated for by this project, the study points out that tolls which are 
a response to the problems of pollution or congestion usually have the goal of impacting modal 
shifts while the use of tolls as a revenue source implies a different goal.xxxv   With the exception 
of the issue of equity, all of the other cautionary toll issues which the study raises pertain to 
potentially unforeseen problems relating to the perception of tolls as purely a revenue source.xxxvi

Why Montréal?

In terms of its population, Montréal is a good choice for this project as it size is significant enough 
to produce demonstrable results.  For 2010, Statistics Canada placed the population of Montréal’s 
census metropolitan area at 3,859.3 million people.xxxvii   Together with its raw size, Montréal 
has traditionally had a reputation for being trendy which contributes to its social and cultural 
influence.  If road pricing is successful in Montréal, it will arguably be much easier to promote 
elsewhere than a successful demonstration in St. Louis, Missouri or Calgary, Alberta.xxxviii

As an island city in proximity to New York City, parallels exist which may further the case for 
congestion charging in NYC if proved successful in Montréal.  Not only would Montréal be at 
the forefront of expertise but there would certainly be even greater international recognition 
if it could be said that NYC followed Montréal’s model.  Finally, areas which pride themselves 
on having a highly developed environmental concern and awareness, such as the west coast of 
Canada and the United States, may be positively challenged to match Montréal’s program.

Internationally, Montréal’s bilingual character is highly relevant as many other cities which might 
follow its model will benefit from a design perspective which takes into account the need for a 
multilingual approach in its systems.

Montréal is also a good choice from a political angle as local political will in support of road pricing 
already exists in Montréal at both the municipal and metropolitan levels.  Montréal is perhaps 
unique in that the mayor and all three leading parties at the city level have declared their support 
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for the possibility of bridge tolls or other regional tolls.xxxix  Other suburban leaders have also 
apparently announced that they are open to tolls and while the primary intent is to use revenues 
to fund alternate transportation systems, space exists for political dialogue at both the city level 
and that of the CMM.xl

Furthermore, the development of an effective road pricing program for congestion management 
also makes sense from a policy perspective. For one, the redirection of road users to alternate 
transportation systems will contribute to the vision of the CMM’s PMAD for transit-oriented 
development (TOD) and its goal for the next twenty years to establish at least 40% of new 
households in TOD neighbourhoods.xli   Secondly, by helping to transform the way the city travels 
and moves goods through cleaner and delay-free transportation, a road pricing program is directly 
aligned with the urban innovation section of Montréal’s economic development strategy for 
2011 to 2017, which outlines the City of Montréal’s desire to be a “dynamic and forward-looking 
metropolis” prioritizing sustainability and quality of life.xlii

As the principle objective of this proposal is to use road pricing for congestion management 
rather than as a revenue source, it is critical that other modes of energy-efficient transportation 
exist which road-users can be redirected to as viable alternatives to individual vehicle use.  Given 
that Montréal’s public transit system is a necessary component for successful implantation of 
a road pricing program, it worth noting that public transportation in Montréal is headed in the 
right direction.  In October 2011 the STM announced a 4% increase in ridership from 2010 and 
on December 22, 2011 it announced that it had broken its historic annual ridership record of 398 
million trips and expected to surpass 400 million trips by the end of the year.xliii

In terms of building popular support for road pricing, it will probably be necessary to introduce 
the program in various trial stages to familiarize the population with its day to day effects.  Given 
the fact that the fully developed program and individual trial stages will take advantage of the 
geographic boundaries of the island and given that there are six major employment poles in the 
CMM each of which draws some portion of its labour from areas that it is physically separated 
from by the Saint Lawrence River, understanding the flows of traffic across Montréal’s bridges will 
be a major factor in developing a road pricing program.xliv

Demographically, Montréal has a significant student population and has positioned itself to 
attract a creative and technologically-skilled workforce.  The video game industry in Montréal is 
perhaps the best example of an employer of this type of young technologically-proficient worker.  
While these young student and worker populations already appear to favour active and public 
transportation, further study is necessary to determine if they would adopt and support road 
pricing and could be a significant support base.

A road pricing program to manage congestion in Montréal would be in innovative in Québec 
and Canada because its primary objective is to use road pricing to reduce congestion and not as 
a source of revenue.  The additional development of smart custom and/or personal schedules 
for routing and credit systems, all potentially manageable with smart phones and other smart 
technology, would further distinguish it as innovative in its field.
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While every city has its own distinctive characteristics, Singapore and Stockholm, Sweden are 
examples of successful road pricing programs with relevant application to Montréal.

Within a climactic context, issues relating to the technical considerations necessary for a northern 
climate are often raised as special cases.  Given that Sweden is not only a Nordic country itself 
but that furthermore its road pricing program makes use of a technical system supplied by the 
Norwegian company Q-Free, a leader in the field, Montréal can be assured that expertise already 
exists for dealing with road pricing systems where snow and ice are present.xlv 

Within a geographic context, Singapore, Stockholm and Montréal are all positioned on major 
bodies of water and serve as ports in multimodal freight networks.  Freight-wise, the Port of 
Singapore is the clear leader with 29.37 million Twenty-foot equivalent units (TEU) of containers 
handled in 2011.xlvi   In comparison, the Port of Montréal handled 1.36 million TEUs while the 
Ports of Stockholm handled 27,843 TEUs.xlvii  Although, freight is not a main component of the 
proposed project, it is worth noting that further research on efficient freight delivery and road 
pricing may be worth undertaking.  While Stockholm’s coastal nature facilitates toll cordoning to 
a degree, Montréal and Singapore both share the additional advantage of being islands.

Within a social context, Sweden is widely-known for being socially conscious and responsible.  
While citizens of Montréal and the province of Québec are definitively North American, they 
often see themselves as much more cosmopolitan and sharing European sensibilities with regard 
to being socially and environmentally conscious.  The support of voters in Québec for politically-
left federal parties such as the Bloc Québécois (BQ) and the National Democratic Party (NDP) 
further highlights the fact that Montréal is potentially more similar to Stockholm than any other 
North American city.

Population-wise, Singapore outranks Montréal as a world city, with a population approaching 5.2 
million.xlviii   In comparison, the population of Montreal (CMA) was about 3.8 million in 2011 and 
metropolitan Stockholm had a population of 2 million.xlix   While the actual cities of Montréal and 
Stockholm are both smaller than their metropolitan areas, both cities are still significant enough 
to be ranked as Beta+ cities by the Globalization & World Cities Research Network think-tank.l  

Singapore, in comparison is ranked as one of the eight Alpha+ cities which sit just below the 
Alpha++ cities of London and New York.li   As such Stockholm works well as a comparable case 
while Singapore, which has had road pricing since 1975 and electronic road pricing (ERP) since 8, 
has a wealth of experience to draw on with respect to potential future growth scenarios.lii

Project Precedents

Congestion in Montréal

In a dollar figure, the ATUQ sustainable development study estimates annual congestion costs for 
Montréal’s metropolitan region to be $1 billion per a 2004 report from the Chambre du commerce 
du Montréal métropolitain (CCMM).liii   This is somewhat lower than but still comparable to a $1.4 
billion figure calculated by Robin Lindsey in 2009 from Transport Canada’s 2006 data.liv
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Project Description

The proposed road pricing program for the Montréal metropolitan area would place a congestion 
charge cordon around the island of Montréal using automatic number plate recognition (ANPR) 
gantries on the approaches to each of the road vehicle crossings to the island proper.

By pricing all road vehicle crossings, this proposal would avoid perverse effects. All traffic on and 
off the island would face the same charges thereby avoiding changes in traffic patterns from 
motorists attempting to reroute around select toll crossings.  With future success, an alternate 
system could be set up  that would allow per km charging which would completely eliminate 
perverse effects and the need to use the island as a cordon.  This will be discussed in further detail 
in the conclusion.

The full scope of a road pricing program for the island of Montréal includes an educational 
campaign to encourage citizens to engage and participate in the program, the implementation of 
a unified policy framework for road pricing, the creation or selection of an administrative body to 
operate the program, the selection of a technical solution comprising road pricing infrastructure 
and monitoring, the establishment of a simple and ubiquitous payment network, and the 
continued development of improved public transportation systems.  The scope of this project 
does not include the establishment of a credit-based system for greater granular control of equity 
issues or personalized off-peak self-scheduling but it recommends that future consideration be 
given to these possibilities as a means of improving service.

The first key element in this project is an educational program to engage the public and help 
it understand both the wider costs associated with vehicle usage and the benefits which the 
public will accrue from a road pricing program.  In order to work to full advantage and emphasize 
its importance for sustainable development, the educational campaign will be backed by the 
province of Québec and supported by all levels of government.  Furthermore, the educational 
program will not only educate users on how the system works but, in keeping with the principles 
outlined by Québec’s sustainable development act, will also help them to understand and commit 
to responsible consumption as a product of their individual choices.

At the same time, a second key element which must be undertaken early on is the continued 
development and improvement of public transit.  Given the objective of redirecting road users to 
alternate transportation systems, it is absolutely necessary that public transportation systems not 
only have the capacity to handle the influx of additional users but that levels of service for public 
transit continue to improve in a manner which makes public transportation extremely attractive.  
This element will require the cooperation and collaboration of all levels of government which 

Principle Elements
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already fund public transportation, as well as the transport bodies themselves, including but not 
limited to: the STM, the AMT, and the ATUQ.  Depending on the final policy decisions, revenues 
from the road pricing program may support public transportation costs.  Either way, existing 
policies, projections and plans are worth preserving.

In order to maintain and administer a road pricing system, another key element in implementing 
a successful road pricing program in Montreal is the need to create a new, or select an 
existing, administrative body to operate the system.  In Sweden, the Vägverket (Swedish Road 
Administration) was initially responsible for administering Stockholm’s road pricing program.  
However, the Vägverket is now defunct and all such responsibilities have since been transferred 
to the Transportstyrelsen (Swedish Transport Agency) which was created on January 1, 2009.lv   In 
Singapore, this role is taken by the Singapore Land Transport Authority (LTA).lvi   In Canada, the 
Transportstyrelsen and LTA would be equivalent to Transport Canada, however, as Canada does 
not have a comprehensive national highway system and the Constitution Act of 1867 made the 
construction and operation of public roads a local matter, the more appropriate equivalent for 
this case would be the ministère des Transports du Québec (MTQ).lvii 

Once an administrative body has been found to operate the program, it will be necessary to 
open a call for tenders for electronic road pricing systems locally and/or internationally.  In the 
case of Sweden, IBM was the principle contractor, designing and developing a technical solution 
specific to Stockholm.lviii   IBM’s solution makes use of technology supplied by Q-Free, a supplier 
of road pricing and traffic management solutions and products around the world.lix   As with 
most electronic pricing schemes, Stockholm’s program involves cameras with ANPR or license-
plate recognition (LPR) software, and temporary RFID tags or more permanent transponders for 
subscribers.  Singapore’s ERP program in comparison is an evolution of its area license system 
(ALS).lx  Singapore’s ERP includes enforcement cameras but payment and tolling is conducted with 
CashCards that are placed in on-board units (OBUs) – RFID transponders which communicates 
with Singapore’s distinctive gantries – as part of the technical solution provided by Mitsubishi 
Heavy Industries.lxi   The revenue from the road pricing program will be more than sufficient 
to be self-sustaining after the costs of its initial installation. It may, however, be necessary for 
the province of Québec or the government of Canada to provide financing with a short-term 
repayment scheme.

A final but necessary element in a successful road pricing program is a simple and convenient 
payment system.  In Sweden, congestion charge payments can be made online, at a local bank, 
through real-time direct-debit, or at convenience stores such as 7-Eleven and Pressbyrån.lxii   
In Singapore, CashCards can be bought at various places including selected petrol stations or 
convenience stores such as 7-Eleven and Cheers; topping-up is done at many of the same stores, 
as well as at local banks, or on ATMs marked as accepting CashCards.lxiii   In Montréal, it seems 
reasonable to suggest that the over 500 points of sale which support the purchase and recharging 
of Opus cards could also do double duty in a road pricing program.lxiv  Any costs related to this 
element would be the responsibility of the administrative body operating the program.
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The MTQ is really the most appropriate candidate if the road pricing program is to be easily 
applied throughout Québec.  The MTQ was created in 1964 and is governed by the Loi sur le 
ministère des Transports (L.R.Q., c. M-28).lxv   Its mission is: “to ensure the mobility of people and 
goods throughout Québec with an efficient and safe transportation system that contributes to 
the sustainable development of Québec.”lxvi

Additionally, the MTQ is likely the best choice because in order to use the island’s crossings as a 
toll cordon, provincial legislation would have to be passed to allow a provincial body to administer 
the program. This is necessary from a legislative perspective because the CMM as a creature of 
the province can re-entrust powers to its creator but cannot negotiate above its level (necessary 
to create policy with the Federal Bridge Corporation Limited (FBCL) for bridges under federal 
jurisdiction).lxvii  As long as provincial legislation can be put into place that would allow the MTQ 
to collect tolls on the crossings it has jurisdiction over, it should actually be quite simple –within 
certain parameters– to collect tolls on the crossings that fall under federal jurisdiction.  This is 
because Jacques Cartier and Champlain Bridges Incorporated (JCCBI), which is a subsidiary of the 
FBCL, already has legislative powers to collect tolls on the crossings it maintains so long as they 
follow the guidelines of the schedule of the JCCBI’s regulations under the Canada Marine Act.lxviii

Lead Administrative Agency

Other Stakeholders

The other main stakeholders involved in implementing this proposal include: key public 
transportation partners (AMT, ATUQ and STM), municipal partners (CMM, City of Montréal and 
other municipalities), and other government partners (MDDEQ, MFQ, the Québec Treasury Board 
and Transport Canada).

Other secondary public transportation stakeholders in metropolitan Montreal include the AMT’s 
transport partners: other public transit agencies (RTL, STL), intermunicipal transport boards (the 
9 CITs currently partnered with the AMT), the regional transport board CRT de Lanaudière, the 
town of Sainte-Julie and thirteen paratransport organizations (OTAs).lxix

Other secondary municipal stakeholders include Montréal’s boroughs, the surrounding regional 
county municipalities (RCMs) and –with particular regard to the Honoré Mercier bridge– the 
Kahnawake Mohawk Reserve.

Organizations and groups which may oppose this program include oil-refineries, vehicle-related 
interest groups, those who still believe personal vehicle ownership and use is tied to economic 
success, people who live and work in the context of certain employment poles like Anjou which 
appear to have particularly high volumes of crossing traffic and would thus be most affected by 
the tolls.  Also, while a road pricing program would be in the favour of those who would envision 
better public transit options off-island those communities may need added coaxing to support 
the project.  As it stands, the political context of swing ridings in the north and south shores of 
Montréal may also keep the Province of Québec from risking any considerations of road pricing 
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which could undermine political support. 

Given the support of local governments for road pricing, and the regional transit agency, the 
general view seems to be that there is a strong political will to explore these kinds of options and 
it may only need momentum from the public.  Given the Swedish experience, it appears that the 
main messages should really be about the potential for visible congestion reduction, the idea of 
being empowered to make socially responsible choices about the environment, and finally that 
there is a guarantee of better public transportation options that will not sacrifice mobility.

With regard to the mandates and roles of the other main stakeholders, focus is primarily given 
to the public transportation partners due to the fact that a central objective of the program is to 
encourage modal shift.

Implementation Timeline

The full proposal for a road pricing program follows a timeline structured around a one year 
trial.  Copying the model of Stockholm’s successful congestion charge program, the program 
would follow these steps (letters in square brackets represent placement on timeline).

1. Have the City of Montréal and other municipalities in the CMM approve a road 
pricing trial. [A]

2. Pass provincial legislation to allow the creation of a road pricing trial for Montréal 
under an administrative body mandated with operating and managing it, prefer-
ably the MTQ. [B]

3. Have the administrative body for the program begin a call for tenders for a road 
pricing system. [C]

4. Give a preliminary mandate to the AMT, STM and other affected transit agen-
cies in the CMM to identify growth opportunities and make plans for increased 
service. [D]

5. Have the administrative body for the program evaluate bids for a road pricing 
system. [E]

6. Have the administrative body for the program select a winning bid for a road 
pricing system. [F]

7. Have the winning bidder begin installation of the road pricing system. [G]
8. Have the administrative body for the program begin an information campaign to 

notify and educate the public about the upcoming road pricing trial and encour-
age public participation in the referendum to follow. [H]

9. Have the AMT, STM and other affected transit agencies in the CMM begin service 
improvements to encourage early modal shifts and in anticipation of the trial 
period. [I]

10. Begin a road pricing trial for a period of 12 months. [J]
11. Have the administrative body for the program and technical operator monitor 

and improve calibration of the trial. [K] 
12. Hold the previously announced public referendum (in conjunction with other 

elections, if possible). [L] 
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If after the 12 month trial the public referendum is successful in demonstrating that there is 
public approval, the road pricing program can simply be continued.

Figure 2. Suggested timeline organized around municipal elections
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Impact Analysis

The majority of residents and jobs in the greater Montréal area are found on the island and, despite 
current job and population trends whereby growth off-island is predicted to continue to outpace 
on-island growth, projections for 2021 made by the City of Montréal in its 2008 transportation 
plan foresee growth in the number of morning rush hour trips made in both directions: off-island 
can be calculated as growing by 28.3% while on-island will grow by 7.7%.lxx

The greater Montréal metropolitan area is usually discussed in reference to two different 
organizational structures which share similar properties: the Census Metropolitan Area (CMA) and 
the CMM.  The CMA is the geographic unit used by Statistics Canada to group census subdivisions 
(CSDs) in and around an urban core.  In comparison, the CMM is an administrative division of 
the Québec government designated as a Supralocal Municipal Organization.lxxi   Statistics Canada 
reported that Montréal’s CMA had a population of 3,824,221 and a land area of 4,258.31 km2 
in the 2011 census.lxxii   While there are a variety of statistics for the CMM’s size and population, 
the Ministère des Affaires municipales, des Régions et de l’Occupation du territoire (MAMROT) 
outlines the CMM in its L’organisation municipale et régionale au Québec en 2010 as being 
comprised of 82 municipalities covering 3838 km2 and having a population of  3.7 million.lxxiii  The 
CMM does not include the Mohawk territory of Kahnawake which is covered by the CMA but 
Kahnawake’s population is not included in the enumeration of the 2011 census.lxxiv 

While it is not always clear whether documents are referencing the CMA or CMM, as a general 
rule, documents use the CMA when referencing federal statistics and the CMM when dealing 
with provincial issues.  However, when discussing transportation issues, there is also a third 
frame of reference which is larger than both the CMA and CMM: the territory of the AMT which 
corresponds to the MTQ’s transportation analysis zones (TAZ) for Montréal.

Within this context, an impact estimation analysis has been built around a preliminary traffic model 
developed from Montréal’s 2008 regional OD survey.lxxvi   The 2008 OD survey results from the 
partnership of the province of Québec through the participation of the MTQ and MAMROT with 
Montréal’s AMT, as well as the STM, RTL, STL and the Association des CIT (Conseil intermunicipal 
de transport).lxxvii 

Given that the population who will be most directly affected by this proposal is comprised of 
those individuals who commute every workday by driving across the Saint Lawrence, a dataset 
was extracted from the 2008 OD survey results with a mix of GIS (geographic information system) 
spatial analysis and SQL (Structured Query Language) queries which met the following conditions 
(fields and values taken from the structure of the 2008 OD survey) lxxviii:

A Simple Road Pricing Model
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1. The trip was made in the 6:00am to 8:59am morning rush hour time category 
(SELECT * WHERE d_grhre = 2 : “6h à 8h59”)

2. The respondent’s motive for the trip was for work (SELECT * WHERE d_motif = 1 : 
“Travail”)

3. The respondent’s was the driver in the primary mode of the trip (SELECT * WHERE 
d_mode1 =  1 : “Auto conducteur”)

4. To keep the focus on inefficient motorists and avoid the inclusion of cases where 
the respondent drove to an interim junction point and switched modes – typical 
for park and ride, car-sharing, or other alternate modes of transport –, trips which 
included a junction point were excluded (SELECT * WHERE d_jontyp = 0) 

5. The X, Y coordinates (“format MTM NAD 83”) of the origin (“d_orixcoor, d_
oriycoor”) – destination (“d_desxcoor, d_desycoor”) pairs were mapped in ArcGIS 
and the origin was on-island and the destination was off-island, or vice-versa.

An early visualization of these pairings can be seen in the figures which follow, where green 
dots represent origin points and pink dots represent destinations (yellow dots, representing TAZ 
centroids, can be ignored).

Figure 3. Preliminary mapping of on-island to off-island morning rush hour trips
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At this point, a decision was made to limit the scope of analysis to trips which fell within the AMT’s 
territory.  This was done to make the dataset compatible with a matrix of congestion travel times 
from TAZ to TAZ which exists but which was not available at the time of writing.  As integration of 
the preliminary impact analysis model with the TAZ to TAZ congestion travel times would provide 
the most comprehensive overview of the impacts of road pricing, this compatibility has been 
included in the hope that future analysis can be undertaken if an agreement to ease restrictions 
on use of the TAZ to TAZ congestion travel times can be negotiated.

As it stands, the primary limitation of the model is that without congestion data it cannot take 
into account actual congestion effects and so models trips at free-flow rates using a network 
analyst costing in ArcGIS based off of standard road network time costs and speed limits.  It does, 
however, accurately portray the delta which would be constant to both versions given that it 
represents a fixed range of possible tolls converted into time using an average valuation of time 
which will be discussed later.

In all scenarios, the methodology which defines the scope of the impact analysis is to take the 
dataset of trips defined above as a representative sample of the Montréal commuter fleet and to 
use the distribution of trip lengths to establish an estimate of the maximum amenable distance 
accepted by commuters.  This proposed arbitrary limit is calculated as the mean trip length plus 
2 standards deviations (sd).  A road pricing sensitivity analysis is then conducted by applying a 
range of tolls converted into added trip length and evaluating how many of the modified trips 
surpass the limit.  It is proposed that these affected trips are representative across the system 

Figure 4. Preliminary mapping of off-island to on-island morning rush hour trips
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of the subset of the motorist population who will strongly consider a modal shift or who will no 
longer make their original trip.

This is a good occasion to strongly stress that the reason why public transportation options must 
be increased alongside a road pricing program is because the ultimate purpose of such a proposal 
is to improve accessibility and energy efficiency and not to kill the mobility necessary for the 
economic life of an urban centre.  A secondary lower limit, calculated as the mean trip length 
plus 1 SD, has also been included following a group consultation with Natural Resources Canada 
where the suggestion was made that the upper limit might be too conservative.lxxix

In order to assess the original energy use in the system for greater metropolitan Montréal, 
an estimate of the number of passenger vehicles and the commercial gasoline consumed by 
Montréal’s vehicle fleet can be obtained by working backwards from the revenues that the AMT 
receives from the government of Québec for vehicle registrations and gas taxes.  The AMT receives 
$30 for every registered passenger vehicle weighing less than 3000 kg and $0.03/litre of gasoline 
sold in its territory.lxxix   Given the AMT’s 2012 budget which itemizes vehicle registration and gas 
tax revenues at $58 million and $97.4 million respectively, it seems reasonable to suggest that 
there are about 1.9 million passenger vehicles registered in the AMT’s territory and that about 
3.2 billion litres of gasoline is sold annually.lxxx   For comparison, the 2008 OD survey states that 
there are about 2.1 million passenger vehicles based on calculations of the household expansion 
factor.lxxxi

This method of usage estimation for gasoline is particularly useful as it is not affected by market 
variations in gasoline prices. Per the National Energy Board’s conversion tables which list 1 m3 (or 
1000 litres) of motor gasoline as being equivalent to 34.66 GJ, 3.2 billion litres is equivalent to 
about 112 petajoules.lxxxii   While the AMT’s territory is greater than that of the CMA or CMM, this 
estimate of 112 petajoules as the current level of annual energy use for passenger vehicles in the 
greater Montréal metropolitan area is appropriate for this scope of analysis given that this is the 
area being considered with the 2008 OD survey dataset.

Actual energy use for public transportation is much harder to gauge.  Montréal’s public 
transportation options include bus, metro and commuter rail.  Montréal’s current bus fleet is 
comprised of a mix of diesel and hybrid vehicles but the STM posted a call for tenders in September 
seeking electric buses in the first step towards Montréal’s goal of having a fully electric bus fleet 
by 2025.lxxxiii   The STM also operates Montréal’s metro system, which has always been electric.  
With regards to trains, four of the AMT’s commuter lines are diesel and only one is electric but the 
AMT has committed to going entirely electric beginning with the acquisition of 20 locomotives 
whose dual-mode engines will facilitate a smooth transition.lxxxiv   

Unfortunately, the AMT does not itemize energy expenses in its budget and the STM, which 
does list energy costs, places energy on a shared line with taxes and permits.lxxxv   Surprisingly, 
energy, taxes and permits represent $92.7 million, or only 7.5% of the STM’s expenditures; $783.5 
million, or 63.8% of its $1.23 billion total budget is spent on human resources.lxxxvi   Furthermore, 
expenditures due to energy, taxes and permits are less than the $124.7 million that the STM has 
budgeted for debt servicing.lxxxvii 

With regard to bus operations, the STM has 1680 buses of which 8 are hybrids.lxxxviii   For 2012, 
$54.2 million is budgeted for energy, taxes and permits.lxxxix   It is interesting to note that according 
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to Transport Canada, commercial users of road-diesel fuel saw average prices increase in 2010 
by 12.5% when compared to 2009; this suggests that electric buses even if only marginally viable 
may become much more attractive.xc

Finally, in a change from other tables, metro operations itemize energy by itself with $23.9 
million of expenditures budgeted for 2012.xci   Regrettably, one can only speculate on the rates for 
electricity it is charged and total energy use in the system.

GIS Methodology

To prepare the preliminary model, a network dataset was created for use with network analyst 
in GIS.  To do this it was necessary to first merge the limited extent of a DMTI (Desktop Map-
ping Technologies Inc.) Spatial Inc. shape file for Montréal’s street network with another DMTI 
shape file for the provincial street network.  While the Montréal file covered a smaller area than 
the provincial file, it contained detailed values for properties such as speed, length, and travel 
time which had to be manually added to the streets in the provincial file.  As the merge option 
created duplication, a further operation was needed to remove duplicate items on the basis of 
the UNIQUEID field.  This was carried out with the use of pre-logic scripting and the ArcGIS field 
calculator. It was also necessary to clip the provincial file to the Montréal TAZ.

In the newly created shape file, the following assumptions and changes were then made:

1. Following the cartographic road and rail classifications in DMTI’s CanMap® 
RouteLogistics User Manual, all items with “CARTO” values exceeding 5 were 
removed so that network analyst would not try and suggest vehicle pathing using 
invalid routes such as passenger ferry ramps.xcii 

2. Corresponding to “CARTO” values 1 through 5 for expressways through to local 
roads provincial items with missing speed limits were set according to corre-
sponding items in the Montréal file (e.g. all ramps without values were set to 50 
km/hr).

3. Missing lengths in the provincial file were set by calculating the length in meters 
with the calculate geometry tool.

4. Finally, as per DMTI, an estimated “TRVLTIM” in minutes was calculated from the 
speed limit and road length.xciii 

While ArcGIS allows the construction of a network dataset which uses separate costing for 
metrics such as length and time, there does not appear to be a use to this functionality when 
using the network analyst route solver for sets of origin-destination pairs because the attribute 
tables for generated route solutions will only display a single cost.  Although brief consideration 
was given to the idea of building separate networks to cost length and time individually, this ap-
proach was quickly discarded as any origin-destination pair could potentially produce two differ-
ent routes.  Instead, given ArcGIS’s default “calculate geometry” functionality, it proved easier to 
cost a route in terms of time first and then calculate the length of the route solution’s polyline.

Montréal’s 2008 OD survey suggests that out of roughly 8 million internal trips that occur on a 
daily basis, just over 67% or about 5.36 million are automobile trips.xciv  The survey data itself 
indexes over 300,000 trips and was gathered from over 66,000 households; as such, it is said 
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to represent a sample size of 4.1%.xcv   The dataset meeting the previously listed requirements 
for use in the morning rush hour scenarios presented in this impact analysis contains a total of 
6764 trips, or 25.9% of the OD indexed work-related trips made by a driver during the morning 
rush hour.  The network analyst tool in ArcGIS was used to solve shortest routes for these origin-
destination pairs using free-flow conditions for speed to first cost time for each segment; travel 
time [minutes] equal to (length [meters] multiplied by 60 [minutes in hour conversion]) divided 
by (speed [km/h] multiplied by 1000 [m in km conversion]).

Model Results

Figure 5. Limited example of shortest time-costed routes for on-island to off-island commutes

A demonstration example of the Network Anaylst tool output for the on-island to off-island subset 
can be seen in the figure below. 
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A total of 6515 trips are evalauated for this analysis using a work motive travel time valuation of 
$24/hr for Montréal which was selected based on a range of valuations established by the MTQ 
and Transport Canada.xcvi  A histogram of the normal distribution of the dataset of trips can be 
seen below.

Figure 6. Trip time distribution for morning work trips making a crossing in the 2008 OD

As 67% of the 2008 OD survey trips involve automobile use, our 6515 cases represent 3% of 
Montréal’s approximately 5.36 million daily internal car trips. Simplified, each driver removed 
from the scenario represents 25 vehicles removed from the road in one direction, and 50 total 
trips as there is no return component.

The ratio of cars to light trucks used is the default for Québec according to Transport Canadan and 
Natural Resource Canada: 25% of the trips have been designated as being comparable to SUVs 
using 5950 kJ/passenger km travelled (PKT) per Hydro Québec, while the 75% car share has been 
given a consumption rate of 3675 kJ/PKT from an averaged rate for compact and mid-size cars. 
GHG emission factors were also sourced from Hydro Québec.xcviii

For the sake of simplicity, where modal shift does occur in these energy scenarios it is redirected 
to bus travel as it is the most flexible response network-wise.

As the bus efficiency ratings are for diesel, the overall energy savings modeled are conservative 
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compared to actual potential savings. A diesel bus energy efficiency of 625 PKT is used as to 
represent approximately 80% occupancy.

As can be seen, theorizing a lower limit (mean + 1 sd) affects many more trips, with 35.6% of all 
trips in the set being placed beyond the mean + 1 sd limit by a $2 toll.

Over 300 working days at the +1 sd limit, a $2 toll with 50% modal shift to diesel bus among the 
10.5% of drivers who make a crossing in their morning commute equals 2.2 petajoules of energy 
savings annually. At the same time, this scenario gives GHG reductions of 198.4 kt annually.

As noted earlier, estimates for the cost of congestion in Montréal are generally in the billion $ 
range.  Despite the hefty benefit which will come from a reduction in congestion costs and the 
accrued energy savings previously demonstrated, road pricing by itself is immensely profitable.  
This makes it necessary to stress again that the objective of this project is not to speculate on 
how much profit can be made.  All things being equal, it seems as if it should be sufficient to 
demonstrate that the implementation of a road pricing program will quickly have a positive net 
flow and to put the real focus on stewardship of future revenue for public transportation and 
other goals which are in line with sustainable development strategies.

Resources which would be necessary for a road pricing program in Montréal would include capital 
investment, program expenditures, and the need for additional staff in the MTQ if it were to 
administer the program.  When Stockholm trialed congestion charging, the initial costs were quite 
high but, beyond the fact that the social benefits have been noteworthy, it has been established 
that future models need not be so expensive.  The overall cost of the trial involved a combination 
of the congestion charging system’s costs and the costs of improved public transportation and 
additional park and ride facilities; together these have been placed by some at 3800 MSEK, or 
$552 million.xcix   Other expert sources place the initial cost of the congestion charge at 3100 
MSEK, with 2000 MSEK for investment and operation costs in 2006 and 1100 MSEK for shadow 
prices.c 

While the initial budget for the technical system for Stockholm’s trial was $280 million there are 
many reasons to believe a similar system for Montréal could cost significantly less.ci   Cost items in 
the Stockholm trial which have been identified as potentially or completely unnecessary included 
an overabundance of back office support, unused transponder technology and services, individual 
transaction costs, a special case exception which required doubling cameras and increasing system 
run time, delay costs relating to a lengthy legal challenge, service level requirements deemed 
excessive, and a change in scope and project ownership mid-way through the process.cii   The 
Norwegian company, Q-Free, that supplied the road pricing products to Stockholm in partnership 
with IBM, and which won additional contracts with Stockholm to service and maintain the 
system independently of IBM, has recently won a contract for an Electronic Law Enforcement 
System (ELE) for Jakarta, Indonesia and its greater area valued at 940 MNOK, or $163 million.ciii   
What is particularly telling is that Q-Free estimates that “more than half of the contract value is 
related to delivery of tags,” in other words, RFID transponders.civ   On the basis of Q-Free contract 
announcements and working with a pure APNR program, initial costs for a trial system in Montréal 

Financial Analysis
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are estimated at $100 million maximum.

Meanwhile, fixed-cost estimates for what it would cost to increase the level of service of public 
transportation by 7% are harder to gauge but not impossible.  Given that the PMAD, which has 
now been approved by the Québec government, envisions $23 billion worth of improvements to 
public transit over the next twenty years, this may be a moot point.cv   Generally, an increase in the 
level of service does not necessitate an equal increase in fleet capacity but in order to emphasize 
just how beneficial a road pricing program could be an effort has been made to provide some 
estimate of both a level of service increase from operations and a corresponding increase in new 
hardware.

The STM has 1680 buses according to its 2012 budget.cvi   If the STM were to increase its bus fleet 
by 7% it would mean adding 119 new buses.  Nova Bus, a local subsidiary of Volvo Bus Corporation, 
won a contract in December 2008 to provide the STM with 410 new non-articulated Nova LFS 
buses (with delivery of 70 in 2009, 210 in 2010, and 130 in 2011) valued at $200 million.cvii   Using 
a similar valuation, 119 new buses would cost about $58 million.  Using a similar methodology, 
the STM’s metro fleet of 756 cars would need another 53 cars.  Per the STM’s 2010 contract for 
new cars to replace the older part of its fleet, the price of an individual car can be placed at $2.4 
million; hence $127.2 million for 53 new metro cars.cviii

With regards to the AMT, it is somewhat more difficult to estimate costs in relation to the 
current inventory of its rolling stock.  If a 7% increase were to be made on the 20 new dual-mode 
locomotives and 160 multi-level cars it has contracted to Bombardier over the past 4 years, the 
requirements would be for 1 additional locomotive and 11 cars; around $11.8 million and $26.4 
million respectively for a total of $38.2 million.cix   Cumulatively, fixed public transportation costs 
for the AMT and STM would be $223.4 million.

Ongoing costs for a road pricing program would consist of system maintenance costs, operational 
staff costs, and public transportation operation costs.  No longer including the fixed costs of 
system installation, it is worth noting that the recent Q-Free service and maintenance contract 
with Stockholm for the year of 2011 was only $5 million.cxi   It is believed that maintenance costs 
for Montréal would be roughly equivalent.  Doubling staffing estimates for Stockholm on the basis 
of the ratio of the Montréal metropolitan population to that of Stockholm, we have an estimate 
of 60 staff.  Given that in 2010 the total gross pay for Sweden’s labour force was SEK 1274 billion 
and that the labour force was comprised of 4,402,800 gainfully employed individuals, the average 
gross pay in Sweden is about 290,000 SEK, or $42,000.cxii   This number is simplistic and below 
expectations given the costs to employers for Sweden’s social security programs and the inclusion 
of temporary workers in the figures for Sweden’s total labour force – yet it is still higher than the 
$37,052 salary of the average office worker working for Québec’s government.cxiii   Estimating 
60 staff at $40,000 would equate to base salaries of $2.4 million annually; add about 15% for 
pension contributions and workers compensation through the Commission de la santé et de la 
sécurité du travail du Québec (CSST) and it’s $2.8 million.

In comparison, the public transportation side of things will be much more expensive.  Assuming 
that the overall cost of bus operations which was budgeted at $464.5 million would also increase 
by 7% the STM would need another $32.5 million for operations. cxiv   Similarly, metro operations 
would need $17 million.cxv   Surprisingly, the AMT’s train operations as laid out in the 2012 budget 
would only require an additional $9 million.cxvi   Totaled, metro, bus, and train costs would be 
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about $58.7 million.

Before commenting on the financial savings and revenues from road pricing, it should be noted 
that 47.1%, or $54.6 million, of the AMT’s revenue comes directly from its users.cxvii   While a greater 
than 7% modal shift is expected, if ridership did increase by exactly 7% revenues would increase 
by $3.8 million.  In a similar fashion, the STM makes $562 million directly from its passengers; this 
translates to an additional $39 million in revenue with a ridership increase of 7%.cxviii   Together, 
this would mean revenues of $43.9 million. Across the board, if operational costs for a 7% increase 
in service are met by at least a 7% increase in ridership revenue, net public transportation costs 
will only be $14.9 million annually.  The simple sensitivity analysis which follows is helpful in 
comparing different outcomes for varying levels of service and ridership increases to revenue.

Table 2. Analysis of revenue from ridership against the expense of varying levels of service

Remembering that the 6515 cases from our earlier energy and GHG scenarios represent 325,750 
drivers, a road pricing charge can be applied to all the commuter cases that did not shift, to 
evaluate the resulting annual income, and to speculate on how many other road users would be 
charged in the course of a day or year. 

Determining how many other trips besides these crossing trips will be tolled can be a little difficult.  
However, given that crossing trips represent about 26% of morning rush hour work traffic, an 
assumption is made that roughly 20% of automobile trips in the greater Montréal area involve a 
crossing.  This can be tested with the 2008 OD data but, although 6515 origin-destination pairs 
were mapped earlier in this analysis, a full mapping of hundreds of thousand OD pairs is beyond 
the scope of what is currently possible in this analysis.

Multiplying the roughly 5.4 million internal automobile trips by 0.2 equates to about 1 million 
internal automobile trips.  Subtracting from this number the affected cases, which are then 
doubled in keeping with the previously established exercise condition that commuters get a free 
ride home, this leaves an assumed 350,000 non-commute workday crossing trips out of the daily 
total of 5.4 million.  Per the $1 and $2 tolls, this equates to an additional $105 to $310 million 
annually with weekends and holidays still assumed as being free travel for the purpose of this 



26

Developing a road pricing program for  Montréal

exercise.

Given that the demonstrated effect of the tolls on energy consumption and GHG emissions with a 
50% modal shift equates to an 18% reduction in morning rush hour crossing traffic, a conservative 
assumption will be made that total congestion costs are reduced by 5%, or about $200 million, 
annually.  This benefit, however, will not be included in the financial analysis.

As to air-pollution reduction life-expectancy benefits previously discussed, assuming the 
comparable figure of 200 YLG over 10 years per 100,000, estimating benefits only for the island 
population of 1.8 million and using Transport Canada’s mid-range value of a statistical life at $4.05 
million, the 3600 YLG per 10 years can be divided by the average 81 year Québec lifespan ((83 * 
50.4% female) + (79 *49.6% male)) to arrive at 44.4 statistical lives or about $180 million per 10 
years.cxx 

Without even evaluating the benefits of accident reductions and police force expenses, it becomes 
obvious that from a pure monetization perspective road pricing is more than viable.  Not even 
theorized additional trips beyond those represented by the original 9515 morning commuter 
crossing trips are listed as revenue sources.  As for the various tolling and modal shift options, the 
two cases which will be considered are the 50% modal shift scenarios which generate the least 
revenue (mean + 1 sd).

To compensate to some degree, energy and real estate costs for the office space necessary for 
the administrative staff have not been considered.  All else being equal, given that almost every 
scenario is profitable even in a 5 year time frame, this seems negligible.  While the Treasury Board 
of Canada Secretariat recommended a 10% discount rate in 1998, its 2007 Canadian Cost-Benefit 
Analysis Guide advises the use of a real discount rate of 8% following a re-estimation by Glenn 
Jenkins and Chun-Yan Kuo.cxix   As stated, the base time frame is 5 years and a second analysis has 
been done for 10 years.  A do nothing option which has also been included is very optimistic given 
that it assumes no costs or benefits.

To reiterate the benefits and costs in the NPV analysis:

• Fixed cost options: technical system and new transit vehicles
• Yearly cost options: transit operations, staff operations, system maintenance
• Yearly benefit options: morning commute crossing tolls, transit revenue
• Terminal value: assumes purchased transit vehicles will be worth 50% in 5 or 10 years. 

As can be consulted in the full set of tables in the appendices, there is plenty of revenue from road 
pricing even when it just comes from a small subset.  The real costs are the public transit costs 
and many of those commitments to improve public transit have already been made.  Of course, 
the MFQ, the Québec Treasury Board, or even the federal government may all be eager to help 
finance initial costs if Montréal’s returns prove to follow the trend of this simply NPV analysis.  With 
its smaller population, Stockholm recoups $110 million a year in congestion charge revenue, an 
estimated $85 million in travel time costs, the health, environment, and traffic benefits previously 
mentioned, and an additional $28 million in revenue from other miscellaneous sources.cxx   As 
is suggested by the NPV analysis and the actual projects which have been implemented, road 
pricing is viewed as carrying a very short payback time in comparison to other investments.cxxi  

Again, the feasibility analysis presented here only collects workday toll revenue from the drivers 
represented in the OD as morning commuters who make a crossing plus transit revenue from 
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those who make the modal shift. Despite this dramatic limitation made for the sake of the point, 
the program is still very viable.

Ancillary Benefits

A road pricing program for Montréal has many additional benefits beyond those related to energy 
use.  Among the environmental benefits, the chief benefit is the reduction in air pollutants that will 
occur with a reduction in congestion and with the redirection of trip-takers to public transportation 
or other more efficient modes.  Mikhail Chester’s Life-cycle Environmental Inventory of Passenger 
Transportation in the United States is helpful in inventorying such pollutants as sulfur dioxide (SO2), 
carbon monoxide (CO), nitrogen oxides (NOX), volatile organic compounds (VOC), and particulate 
matter (PM) sub-classified as having a 10 μm diameter or less, or a 2.5 μm diameter or less.cxxii   
These numbers are then even more helpfully visualised in the supplemental UC (University of 
California) Berkeley Center for Future Urban Transport working paper co-authored by Chester 
with Arpad Horvath.cxxiii   While public transportation options also carry these environmental costs, 
as Chester and Horvath’s figures in the appendices demonstrate, the overall cost per passenger 
is significantly lower and provides an overall net benefit where redirection to bus or rail occurs.  
Worth noting is that Chester and Horvath’s PMT (passenger miles travelled) calculations for bus 
ridership are based on of an average bus occupancy of 10.5 passengers which is sourced from the 
US Department of Transportation’s (USDT) 2004 Status of the Nation’s Highways, Bridges, and 
Transit: Conditions and Performance.cxxiv   While the USDT’s most recent version of this annual 
shows an increase in average bus occupancy to 10.8 passengers in 2010, it is presumed that 
Canadian average bus occupancy rates may be higher which would further improve the PMT 
values in the following figures.cxxv  

Other trivial environmental costs which might be associated with the project include the possibility 
that, despite progress in decreasing the form factor of gantries, some individuals may consider 
them to be visual pollution.  More damaging to the actual environment, it is possible that efforts to 
circumvent road pricing will encourage off-island residential sprawl or the relocation of business 
to off-island locations.  Thankfully, given the possible future scenario discussed under the later 
section on transferability and scalability, such a possibility would be completely negated.

All in all environmental costs should be negligible or non-existent but the environmental benefits 
from GHG reductions and reductions in air pollution should accrue as health benefits to all 
residents of the city of Montréal.

Meanwhile, social benefits associated with a road pricing program for Montréal include but are 
not limited to improvements in quality of life from the reduction of time delays due to congestion, 
improved mobility and accessibility, a reduction in noise pollution, a reduction in traffic accidents 
resulting in injury or death, and support for urban densification in conjunction with the PMAD’s 
TOD strategy.

Improvements to mobility and accessibility through congestion reductions as well as a reduction 
in time-delays are all difficult to quantify but, as quality of life improvements, they are strongly 
supported.  The AMT’s Vision 2020: The Future of Public Transit for the Greater Montréal Area 
includes responses from its online public consultation in which 67% of over 3000 respondents 
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envisioned public transit as more relaxing than driving with 82% identify congestion as being a 
major problem in Montréal.cxxvi   Fewer single-occupancy vehicles on the road will make road-
based public transit options faster as well.

Reductions in noise pollution are anticipated but are difficult to model and may not be as great 
as anticipated.  In a socio-economic assessment that was done in Denmark as part of preliminary 
evaluations for the feasibility of road pricing in Copenhagen, a noise model was created in ArcGIS 
whereby transportation flows were given a 55-75 decibel buffer.cxxvii   After calculating noise per 
Hans Bendtsen’s Nordic Noise Model affected households were found by adding population 
and building footprint layers.   In this model, annual noise reductions were equivalent to 2700 
SBT, or StøjBelastningsIndeks; a Danish index unit that adjusts for the non-linear relationship 
between nuisance and the decibel level of noise, one unit of which during the study was valued 
at 33,100 DKK, or $5920, by the Danish Ministry of Transport.cxxviii   This alone would amount to 
$16 million; later, however, the study goes further and suggests that the annual value of noise 
reduction would be $29 million.cxxix In comparison, a model created for Paris suggests that noise 
from congestion in Paris costs $238,000 to $509,000 daily and that per-km or cordon-based road 
pricing could diminish costs by 1.2%.cxxx   Both are potential overestimates in light of observations 
from Stockholm where measurable noise reductions were limited to at most 2 dBA (decibels with 
A-weighting) although the number of individuals disturbed by noise decreased.   Far more telling 
is that benefits from noise reductions are not included in later studies on cost-benefit analysis 
or in arguments for the merits of road pricing programs elsewhere.cxxxii   While it is expected 
that noise reduction will occur with positive benefits, no efforts have been made to estimate a 
monetary value for the reduction.

With regard to health benefits from traffic safety and air pollution, benefits of Stockholm’s 
congestion charge are valued at an estimated $13 million in health and environment benefits 
with an additional $17 million in traffic safety benefits (together these contribute to an estimated 
5% to 10% reduction in those wounded or killed).cxxxiii    Life expectancy gains due to reduction in 
air pollution are estimated at 206 years of life gained (YLG) over 10 years per 100,000 people.cxxxiv   
In London, benefits of its congestion charge have been estimated at 183 YLG over 10 years per 
100,000” although that number drops to 18 years per 100,000 in the wards outside the central 
core.cxxxv

Turning to other social benefits, one important aspect of the new PMAD which a road pricing 
project would support are the social benefits which accompany the PMAD’s goal of building 40% 
to 60% of new housing in TOD neighbourhoods.cxxxvi   At the same time, however, care should 
be given to the fact that real estate prices can increase greatly around accessible public transit 
stops.   In such a case, it is possible that low-income households which could best use access to 
affordable transportation options will be priced out of these hubs.
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Conclusion

In the area of project impacts, there are still questions relating to privacy concerns, the issue of 
private versus public operation, and economic impacts such as land-use effects, welfare impacts, 
and effects on employment poles.  The Swedish experience, however, definitively proves that 
popular support can be easily gained by a successful road pricing program with demonstrable 
results in congestion reduction.  As to privacy concerns, the Highway 407 toll system in Ontario 
demonstrates that the public is already willing to give over similar information to a private entity.  
Furthermore, with the advent of ANPR for parking applications, the public may find the concept 
common place enough to accept its use in a road pricing program.

While Montréal benefits from its natural geography in the context of the proposed road pricing 
program given the relative simplicity of a cordon system based on ANPR gantries placed on 
the approaches to all crossings to the island, there is no real technical limitation that would 
prevent the success of road pricing programs elsewhere in Canada under different geographic 
circumstances.  This proposal has been optimized to showcase the advantages of such a program 
as it is believed that the first major implementation of such a program in North America will 
have to be a resounding success in order to encourage others to follow.  If the merits of the 
concepts associated with such a program were to become common knowledge, it would then be 
much easier to suggest modifications which would carry some costs but which would improve 
transferability and/or scaling.

The public has always been much more open to technology when users perceive that it works for 
them rather than against them.  General Motors’ OnStar program has a new Family Link live GPS 
(global positioning system) tracking service which is set to debut this April.cxxxvii   Technologically 
this is nothing new but the program’s success depends on people being amenable to the concept 
that they already can be tracked and that this aspect of that functionality can be used to their 
advantage and that they should capitalize on it for maximum self-benefit.  GPS tracking would 
effectively remove the need for any gantries unless it was deemed necessary to keep ANPR to 
identify non-residents who were not registered in the local system such as out-of-province or 
international visitors.  A pure use-rated program could be implemented with GPS which would 
completely eliminate any perverse effects regardless of a location’s geography or climate; with 
GPS, driving the long way around would only cost you more and there could be no complaint that 
the ANPR in the snowstorm had misidentified another vehicle and charged you.

Given that the very nature of a road pricing program is to answer the challenge of scarcity where 
roads are over capacity, scaling the program up to better manage larger systems and populations 
is actually easier than scaling it down to fit a population which has no need of it.  The cumulative 
total of vehicles indexed by 50 gantries spread over a 500 km distance along a rural highway 
in northern Ontario would likely never approach the number indexed by a single gantry in 
any metropolitan area.  However, if a GPS option were to become a reality and the public was 
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amenable to it, the program could be implemented anywhere.

The only other contexts besides that of a small population in which a road pricing program 
would not be feasible would be those where profitability would be the driving force in place 
of mobility and sustainability.  As commented on by Professor Richard Shearmur, the trouble 
with road pricing under a public-private partnership (PPP) is that private business has inherently 
different goals: profit maximization in a road pricing program will find an optimal number of 
vehicles that supports the largest revenue stream for its business model, not the optimal number 
that maximizes flow.   Furthermore, any revenues which go to a private partner are revenues that 
are not being reinvested in sustainable public transportation. 

Among the assumptions that were made earlier, was the suggestion that citizens of the city 
of Montréal and the province of Québec consider themselves socially and environmentally 
conscious and would be prepared to take on personal responsibility for sustainable development.   
Currently there is some evidence from a marketing survey conducted by Léger Marketing for 
the Regroupement national des conseils régionaux de l’environnement du Québec (RNCREQ) 
that there is a certain degree of openness among Québec residents to these concerns.  80% of 
respondents agreed that Québec should be a world leader in the battle against climate change 
and a similar number identified the role of automobiles in our lives as the biggest hindrance 
to fighting climate change.cxxxviii  What is also telling is that, in identifying the degree to which 
enterprises, citizens, municipalities, and the federal and provincial governments each have a 
responsibility to take action, all of the groups listed were chosen as having a great responsibility 
to take action by the majority of respondents.cxxxix   While introducing tolls on roads and bridges 
to serve the goal of financing the improvement of public transit was not the most popular option 
among respondents, the sample suggests that the idea is viable.cxl   Given that support already 
exists to make Québec an environmental leader and that it is already understood that all parties 
must work together to achieve this end,  the assumption is also made that with further education 
and by reframing the question of what road pricing can mean for sustainable development, 
support for a road pricing program in Montréal can only grow.

As can be seen from even this very limited model and the implementation and feasability 
analysis, a road pricing program for Montréal would greatly benefit efforts to reduce inefficient 
energy use and GHG emissions while also cutting congestion costs and contributing significantly 
to sustainable development efforts to promote modal shift.

As previously presented, if 50% of the morning commuters who face a crossing and have a mean 
+ 1 sd limit tolerance make a modal shift for 300 days a year due to a $2 toll, the removal of their 
vehicles alone represents a 1.8% decrease in the annual road transport GHG emissions for the 
CMM.  Furthermore, they also represent a 2% decrease in the annual fuel consumption of the 
CMM, which is about 63.5 million litres or almost 400,000 barrels.  In the face of these kinds of 
numbers, it should be obvious that road pricing is a topic with which we all need to become more 
familiar.  The urban transportation context of energy is not one which can be ignored!

When the numbers from this simple model are considered against the savings gained by individual 
green buildings here and there, it should be evident that there is only so much which planners, 
architects, and engineers will be able to accomplish for improving energy efficency through 
building design and orientation. 
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Figure 9. Comparing and contrasting the CMA and CMM
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Figure 11. Map of Stockholm’s toll cordon cxlii
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Figure 12. Precentage reductions in traffic after the addition of Stockholm’s congestion charge cxliv
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