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Abbreviations 
AFP Alternative Finance and Procurement 

This refers to an approach to public sector procurement or purchasing that uses medium 
term contracts or contractual frameworks (usually 30 years or less), sometimes called 
“concessions”, between a ministry or public agency and a private sector partner to provide 
an infrastructure asset and associated operations for the contract period. AFP is a term 
used primarily by the Government of Ontario. Typically, transportation assets return to the 
government after the concession period is over. Metrolinx uses AFP. An important 
difference between AFP and PPP, see below, is that having the infrastructure asset return 
to the government after the contract is over, eliminates the possibility of equity financing by 
the private partner. 

AV Autonomous Vehicles 

CV Connected Vehicles 

CY Calendar Year 

Dynamic 
Tolling 

A tolling scheme where traffic volumes and speeds on a road are continuously monitored, 
which along with data on historic behaviour, allows for a real-time forecast of immediate 
roadway use and speed, which is used to set toll rates that will keep traffic flowing under 
set conditions.   Motorists are advised of the current cost to use a section of highway by 
variable message signs as they approach the highway section.  

EV Electric Vehicles   
In this report EV will refer to “battery electric vehicles” unless stated otherwise.  Statistics 
Canada uses a definition of “zero-emission vehicles” which combines both battery electric 
and plug-in hybrid vehicles. 

FY Fiscal Year  
Ontario Municipal Fiscal Year:  01 January to 31 December 
Ontario Provincial Fiscal Year:  01 April to 31 March 
Canada Fiscal Year:  01 April to 31 March 
Where national, provincial, and municipal fiscal data are included in the same table, the 
calendar year will be used.  The national and provincial fiscal years which are 3/4 in a 
given calendar year will be considered to be completely in that calendar year.  

GPL General Purpose Lane   
No tolls or charges, no restrictions on vehicle type, except heavy truck in centre lanes on 
multi-lane freeways. 

GTHA Greater Toronto and Hamilton Area (Toronto, Durham, York, Peel, Halton, Hamilton) 

HOT  High Occupancy Toll Lane   
A designated lane where vehicles that are not “high occupancy” will pay a toll or charge. 
The definition of “high occupancy” varies between jurisdictions. Typically, it refers to 
private automobiles with no less than two or three passengers.  

HOV High Occupancy Vehicle Lane   
A designated lane where only vehicles that are “high occupancy”, or otherwise permitted, 
are allowed to travel.  

ICE  Internal Combustion Engine 
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ML Managed Lanes   
HOT, HOV, VPL, toll roads are all examples of managed lanes.  

MMAH Ontario Ministry of Municipal Affairs and Housing 

PPP ssets are usually privately owned and controlled for a long period and usually remain with 
the private sector, with the original or other private entity, after the initial concession period 
is over.  Highway 407 ETR is a PPP. 

RUC Road User Charge 
A general name for any payment system where the users of a road or highway are 
charged for their use of the road.  This includes one-time tolling, distance-based tolling, 
charges by distance travelled, charges by weight of vehicle, and charges by weight and 
distance travelled, charges per time period (daily, weekly, monthly), etc. 

TNC Transportation Network Companies   
Includes Car Share as well as Uber, Lyft, Facedrive, and Communauto. Also known as 
“ride sharing”, “ride hailing” (RH)” or “app-based ride sourcing”. 

TTS Transportation Tomorrow Survey  

VPL 
 

Variable Priced Lanes 
These are highway lanes where the pricing or toll is set at different levels under different 
circumstances.  The goal may be to manage traffic flow or to maximize revenue, or a 
combination of these two.  
The simplest example would be a peak or off-peak period pricing.  
Dynamic tolling, see above, is a more complex type of variable pricing. 
The Highway 407 ETR consortium uses a seven-way classification of activity, which in 
practice mimics dynamic tolling.  Tolls are based on: type of vehicle; section of road (four 
zones); direction of travel; time of day; AM or PM peak; day of the week; and season of 
the year.  

VKT / 
VMT Vehicle Kilometers / Miles Travelled, different ways of expressing distance travelled.  

ZEV Zero-emission Vehicles 
Statistics Canada uses a definition of “zero-emission vehicles” which combines both 
battery electric and plug-in hybrid vehicles. 
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Preface 
 

I am a supporter of sustainable development, where the three perspectives of society, ecology, 
and economics must each be considered before deciding on policies, projects, or actions.  

This paper is an opportunity to explore the economics of funding the road transport sector in 
Ontario. There is much more to be said about sustainable development in transportation than is 
found in this work. It is hoped that this paper on road funding will contribute to the broader 
discussion.  

Some of the material here is derived from my experience at The World Bank and at the Ontario 
Ministry of Finance. Not all concepts are explicitly referenced. I have taken some liberties with a 
strict interpretation of economic concepts in order to suggest recommendations that can help 
Ontario move closer towards better solutions in the near term. I believe the concepts used and 
the discussion in this paper to be sound and useful in constructing a pragmatic direction of work 
for road funding in Ontario.  

 

William Denning 

Toronto, 2023 
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Summary 
 

This report reviews the current state of road financing in Ontario, provides the economic 
underpinning for a revised financing framework, and recommends greater use of user fees 
administered by municipalities to replace diminishing fuel taxes.  

 

The roads and highways sector of the transportation system is a critical part of the economy that 
needs to be supported by a complete and long-lasting financial plan. Transport economics 
provides the guidance for creating, maintaining, and using the infrastructure and other inputs 
needed to provide road transport services. Economics considers both the efficiency of production 
and the fairness of distribution. 

Well-structured and well-administered user fees are the most economically efficient and fair way 
to pay for services and their underlying infrastructure. User fees that have a clear linkage to the 
outputs they fund can have reasonable political acceptance, especially if the same political entity 
is deciding the fee and the spending.   

The Government of Ontario has historically used a mix of user fees and general taxation to pay 
for roads and highways. This recognizes the direct benefit of road infrastructure to its users as 
well as indirectly capturing the broad economic benefit to society of a well functioning 
transportation system.  

Ontario supports both the provincial highway network and provides funding to municipalities for 
specific road infrastructure (e.g. the Connecting Links Program) and for public transit. The 
provincial “Gas Tax Transfer” is notionally earmarked for public transit capital and operating 
expenses, in effect it is a support to overall municipal spending on the local transportation system.   

The Government of Canada has in recent decades provided annual transfers to municipalities for 
a variety of local infrastructure including roads, highways, and bridges. This transfer has been 
renamed from “Canada Gas Tax” to the “Canada Community Building Fund”. This is a multi-year 
commitment with the value gradually increasing each year and represents a stable funding 
source.  

As the vehicle fleet gradually changes to require less gasoline and diesel fuel the motor fuel tax 
revenues will decline. Recognizing the impact that this will impose on all levels of government, 
now is the time to start thinking about how our roads and highways will be financed in the future.   

Finally, this paper steers policy discussion in an important direction, the greater use of user fees 
for an infrastructure-based service, administered by those who provide the infrastructure, in a 
sector where there is only a small levy of user fees now. The arguments presented here are a 
compromise between a pure economics viewpoint, which would have all users, no matter who 
they are or where they live, pay for the total cost of all roads and highways exclusively through 
user fees. Equity considerations would be handled through a robust and comprehensive income 
and social policy. Ontario is starting so far away from this viewpoint that this paper, radical though 
it may seem, is but an intermediate step towards a full economic solution.  
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Road Finance in Ontario 

 

1.0  Objective and Policy Framework 
This paper addresses how to fund roads and highways in Ontario in a time of great technological 
and social change as well as great fiscal pressure. It responds to the question of how 
governments, companies, and people pay for creating, maintaining, and using the roads and 
highways. This paper will consider how technology changes to light duty vehicles (cars, vans, 
small trucks) in Ontario will affect the amount of revenue provided by fuel taxes and in turn affect 
the funding of local government infrastructure. The paper concludes by presenting a range of 
funding options for making up this declining revenue. The problem is, what do we do after the gas 
tax goes away?   

Public fiscal policy describes the institutions, arrangements, and practices of how we collect and 
spend public money. Ontario’s governments are elected to be accountable, transparent, efficient, 
and fair in how they set up and use public fiscal policy.  

Transport economics brings several perspectives to bear on these issues.  These perspectives 
will be referred to throughout this paper. 

1. First, is the perspective of either getting revenue or affecting travel behavior, or both, 
which informs how funds are raised according to the overarching policy objectives. 

2. Second, is the perspective of public goods and private goods, which informs how funds 
are raised according to how the funded services are consumed.   

3. Third, is the perspective of fixed costs and variable costs, which informs how funds are 
raised according to how the funded services are produced.  

4. Finally, economic analysis is informed by the specific situations to which it is being 
applied. For example: urban, suburban, rural, or remote situations, with either high or low 
traffic volumes, have traffic demand that is more sensitive or less sensitive to user 
charges.  

The overarching policy objectives may be different in different situations. Getting revenue is likely 
to be an objective in most cases. Affecting user’s travel behaviour is a higher priority in making 
policy decisions when there are unpriced externalities (congestion, emissions, accidents, etc.) 
that can be influenced by pricing.  

Transport has a dual nature; it is both a public good/service and a private good/service depending 
on the situation. Minimum accessibility, a minimum ability to reach destinations, is a social 
necessity, which is a public good/service. Activities beyond the use of minimum access are more 
of a user choice, which is a private good/service. Public goods/services are paid for by taxes 
because these goods/services need to be universally available and the specific beneficiary of the 
service cannot be identified in isolation. Private goods/services are paid for by user fees or 
charges because the amount of consumption can be traced to a specific user.  

When applied to public goods/services, public finance theory suggests that a tax should be raised 
in the most efficient, equitable way possible and spent in the most efficient, equitable way 
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possible. For a tax, the raising and spending are two separate activities, there should be no 
earmarking of taxes.   

For user charges raised for private goods/services, public policy suggests that the oversight and 
governance of mandatory user fees must formally include the needs and viewpoint of the users. 
User charges should be fully dedicated, fully earmarked, to the needs of the users.  

To simplify and to make the fiscal discussion clear, this paper will use the working assumption 
that economic fixed costs are roughly analogous to capital expenditures and economic variable 
costs are roughly analogous to operating expenditures. Considerations of fairness suggest that 
fixed costs – that is the provision of the underlying infrastructure – fall more into the realm of 
public goods/services. Variable costs – the use of the underlying infrastructure – fall more into the 
realm of private goods/services. State of good repair is a long run operating cost that supports a 
fixed asset. The discussion below considers a continuum of engineering costs ranging from pure 
operating to pure capital. 

Although the question of funding other municipal infrastructure generally will not be explored here, 
it must be noted that there are many kinds of municipal infrastructure to be paid for, each with 
their own specific policy and financing arrangements.   

The paper also will not deal with the related question of paying for other parts of the 
transportation system. There are strong interactions between the revenues and the spending on 
each of the different components of transport. For example, people chose between driving their 
car compared to taking a bus or train depending on, among other things, the out-of-pocket costs 
of each mode. This paper will consider only the immediate question of raising road related 
revenues.  

Finally, an alternative to raising more revenue is to reduce costs.  This paper will not examine 
efficiency in municipal service provision. However, in looking at the full range of new revenue 
sources for roads and highways the topic of alternative finance and procurement (AFP) or public 
private partnerships (PPP) will be considered. Governments could outsource selected roads or 
highways for arm’s length operation funded from their own revenue stream, such as tolls.  

1.1 Scale of the Problem 
Paying for good roads and highways is critical to the economy and society.   

One indication of this is the very large amount of road travel done in a year. Figure 1.1 shows the 
annual volume of vehicle km travelled in Canada, in billions of km per year. The decline in 2020 is 
an effect of Covid-19.  
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Figure 1.1 

 
 

Another measure of the importance of roads in Ontario is through a household travel survey done 
every five years the south-central area of Ontario (the Transportation Tomorrow Survey - TTS). 
This covers a territory from Waterloo Region to Peterborough County and from Niagara Region to 
Simcoe County. This includes all of the Greater Toronto Area (GTA), which includes the City of 
Toronto. The most recent survey (2016) indicated that 77 percent of all trips over a 24-hour period 
were made by auto drivers and auto passengers. In the City of Toronto, the equivalent figure is 57 
percent. In the TTS Area excluding Toronto the figure is 85 percent. In Ontario, excluding Toronto 
and Ottawa, the figure is very unlikely to be less than 85 percent of all personal travel. In addition 
to this personal use of cars, the road network enables public transit and inter-city travel by bus, as 
well as freight movements by a variety of trucks.  

Beyond the large size and high use of the road transport sector, there are issues of quality. Poor 
road conditions cost Canadian drivers an extra $126 per year. (CAA 2021) 

Figure 1.2 shows the scale of infrastructure involved.  It makes clear more than three-quarters of 
the roads and highways infrastructure in Ontario is a municipal responsibility.  Gas and diesel fuel 
taxes have been an important source of revenue for Ontario since they were introduced in 1925. 
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Figure 1.2, Ontario’s Transportation Infrastructure, by type and ownership 

 

Source:  Ontario Financial Accountability Office (FAO), Costing Climate Change Impacts to Public 
Infrastructure (CIPI) – Transportation, 2022.  

Section 3 below describes the urgency of the problem of future road financing as gas and diesel 
powered vehicles are replaced with electric vehicles and the corresponding issue of higher 
demand for electricity; which in turn will require additional electric power generation and trunk and 
local distribution investments.  

1.2 Synthesis 
The four economic policy perspectives listed above are combined in Figure 1.3 below. This figure 
shows the road finance framework in use today, following the current provincial and municipal 
budgeting processes. These current budget processes are not formally sensitive to the different 
kinds of demand found in rural and remote locations compared to urban and suburban locations, 
although ad hoc processes may allow for some of this difference to be recognized. They are also 
not formally sensitive to the economic considerations of fixed and variable costs, approximated 
here under the headings of capital and operating expenditures, although in financial terms they 
are voted on separately in the budgeting and approvals processes. The shaded bar stretches 
continuously across all four of these perspectives to illustrate this lack of formal consideration.  

There is one wide shaded bar for each of the sources of funds currently used. Provincial roads 
are funded out of the General Revenue Fund which combines provincial taxes (income, sales) 
and road user charges (gas taxes and registration fees). Municipal roads are funded by taxes 
(property tax and development charges - DCs). Provincial transfers to municipalities for roads 
also come out of the General Revenue Fund, which is shown here as “Tax”.  

The great bulk of road financing is currently derived from taxes, shown below as three of the four 
wide shaded bars. Only the Province currently collects road user charges (license fees, gas tax). 
This will be discussed further in the next section.     
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Figure 1.3, Current Policy Framework, taxes and charges today as raised and spent through the general budget processes  

 Demand Context 

Ownership Context Rural, Remote 

(low elasticity of demand) 

Urban, Suburban 

(high elasticity of demand) 

 Expenditures 

 Source of Funds Capital  
(fixed costs)   Operating 

(variable costs) 
Capital  

(fixed costs)   Operating 
(variable costs) 

Provincial Roads       

 Tax (public G/S)       

 User Charge (private G/S)       

Municipal Roads       

 Tax (public G/S)       

 User Charge (private G/S)       

Provincial Transfers       

 Program Specific (Connecting Links)       

 Other        

Notes:  

Public G/S is public goods/services, Private G/S is private goods/services, 

Two costs are labelled but three cost categories are used. Capital Costs include expansion and major re-build. Operating Costs include 
maintenance (routine, periodic, winter). In between these two is an intermediate cost of rehabilitation. The double-headed arrows 
illustrate the continuum of engineering costs between pure capital and pure operating costs.   
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2.0  How Fuel Taxes Are Used to Fund Municipalities 
This is a complicated question to answer. Money is transferrable. The technical term is “fungible”, 
meaning that money first allocated to one kind of spending can instead be used for any other 
spending. The money can be moved around different budgets, and put to use differently, and still 
be money of the same value.  

The federal and provincial governments include fuel charges, and all taxes, into their General 
Revenue Funds. They then make transfer payments and grants to municipalities through their 
usual spending process (annual budget and in-year changes). There is no direct connection 
between the tax and the spend. There is no direct connection between raising the gas tax and 
spending on provincial roads, municipal roads, or public transit. However, the total tax and the 
total spending are known and while it is natural to compare the two amounts there is no 
necessary accounting connection between them.  

This disconnect between tax and spend is good public finance policy. As noted in the introduction, 
public finance theory suggests that taxes should be raised in the most efficient way, without 
regard to how the money will be spent. That money should then be spent in the most efficient 
way, without regard to how it was raised. This assumes that a fair and efficient government and 
budgeting process is in place.   

User Fees or Charges are different from taxes because they are specifically allocated, or 
“earmarked” to pay for a specific infrastructure or service. Public finance theory suggests that 
user fee schemes must include transparent governance and accounting arrangements since 
people are obliged to make the payments. These schemes are like publicly mandated 
monopolies, but without the annual legislative budget process to ensure public policy is being 
met. Best practice suggests that the users and their interests need to be explicitly included in the 
regulatory and governance framework, including by having user representatives on any board 
structures.  

Although taxes on motor fuel are related to vehicle use, and there may be some relationship 
between these taxes and the spending on roads and highways, the ultimate level of provincial 
spending on roads and highways depends on the political will to make those expenditures more 
than on the specific source of the revenue. It is perhaps politically easier to raise a tax that 
apparently is related to a specific, popular kind of spending. However, as the recent choices in 
Ontario to temporarily reduce gas taxes and registration fees have shown, larger questions of 
political priority play a greater role than the need to have a specific source of funds.  

2.1  Provincial Revenue 
Ontario and Canada fund municipalities through both on-going and ad hoc transfer payment 
programs and initiatives. Some of these are specific to particular municipalities, some of these 
change from time to time. Through Ontario’s legislation that creates and enables municipalities, 
the province determines the ways municipalities can raise revenue for themselves. 

Ontario’s sources of funds include: taxes, intergovernmental transfers (from Canada), fees, and 
other revenues. The largest sources of provincial revenue come from personal income taxes (23 
percent), sales taxes (17 percent), corporations taxes (10 percent), and transfers from Canada 
(17 percent). Gasoline and fuel (diesel) taxes are also important sources of revenue representing 
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$3,280 million per year on average (2017 to 2019) and 2.1 percent of the total over the same 
period.  See Figures 2.1 and 2.2 below.  

 
Figure 2.1, Ontario Revenue from transportation related taxes and fees 

       

Provincial Fiscal Year 2017-18 2018-19 2019-20 2020-21 4 yr avg % distrib. 

Gasoline Tax 2,701 2,709 2,783 1,898 2,523 1.6% 

Fuel Tax 760 774 807 686 757 0.5% 

sub-total, Gasoline + Fuel Tax 3,461 3,483 3,590 2,584 3,280 2.1% 

Vehicle and Driver 
Registration 1,912 1,991 2,055 1,952 1,978 1.3% 

Transport related revenue 5,373 5,474 2017-18 4,536 5,257 3.4% 

Personal Income Tax 32,900 35,381 37,743 40,333 36,589 23% 

Sales Tax 25,925 27,808 28,619 26,576 27,232 17% 

Corporation Tax 15,612 16,606 15,414 17,775 16,352 10% 

All other taxes and fees 45,924 43,341 43,277 41,749 43,573 28% 

Transfers from Canada 24,860 25,090 25,398 33,924 27,318     

17% 

Grand total, all revenue 150,594 153,700 156,096 164,893 156,321 100% 
Source:  Ontario Ministry of Finance, Public Accounts, indicated years 
Note the slight decline in transport and sales taxes during 2020-21 (Covid-19) 
 

Figure 2.2 

 
 

Ontario, Distribution of Revenue
Four year average: FY 2017-18 to FY2020-21

(Ontario Min of Finance, Public Accounts)

Gas + Fees Personal Income Tax Sales Tax

Corporations Tax Other From Canada
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Discussion about the “Ontario Gas Tax” needs to distinguish between two activities.  First, there 
is the raising of the gas tax, based on an excise tax of 14.7 cents per litre of regular and premium 
unleaded fuel.  This raises the amounts shown in Figure 2.1 above.  Note that between July 01, 
2022 and December 31, 2023, the gas tax rate has been temporality reduced to 9 cents per litre 
to reduce the impact of high global oil prices on Ontario consumers.   

Second, an amount of money equal to the revenue generated by two cents per litre times the 
number of litres sold is transferred annually to municipalities as the “Ontario Gas Tax Transfer” for 
public transit capital and, effectively, operating expenditures. This is a budget amount and is 
based on a notional and approximate number of litres sold. This amount is shown under 
Municipal Revenue in Section 2.3 below. 

In 2021–22 the actual Ontario Vehicle and Driver Registration Fees declined to $33 million, 
reflecting a reduction in revenue of $1,841 million due to the refunds made to eligible individual 
owners of vehicles for any licence plate renewal fees paid since March 2020. This is shown in 
Figure 2.3 below.  

2.2  Federal Revenue  
As of 29 June 2021, the Canada Gas Tax Fund has been renamed the Canada Community-
Building Fund (CCBF). The Government of Canada indicates this name change better reflects the 
program’s evolution over time and will not alter or modify the objectives or requirements of the 
program. For more detail on the federal government’s programs, including a list of federal 
infrastructure and community funding, including more than roads, see Appendix 2 – Government 
of Canada. 

Figure 2.3 shows an estimated amount for Federal Gas Tax collected in Ontario. Transport 
Canada provides data over ten years for the gas tax collected for Canada as a whole, as well as 
taxes and fees by the Government of Ontario. The estimate for Canada gas tax revenue in 
Ontario shown below is the total federal gas tax revenue multiplied by the population proportion of 
Ontario in Canada (this ranges from 38.6, to 38.4, to 38.8 percent over the ten years shown in the 
graph).  
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Figure 2.3, Canada Fuel Taxes  

 
 

2.3  Municipal Revenue 
In 2020 municipalities in Ontario received $491M in federal gas tax transfer for roads and $246M 
for transit, and $366M in provincial gas tax transfer for public transit capital and operating 
expenses, see Figure 2.4 below.  

 

$0
$500

$1,000
$1,500
$2,000
$2,500
$3,000
$3,500
$4,000

Annual Road Related Tax and Fee Revenues in Ontario
($s million, Transport Canada, Ontario Public Accounts)

Canada Fuel Taxes, Ontario Estimate Ontario Fuel Taxes

Ontario Vehicle Registration



Road Finance in Ontario,  William Denning,  May 2023,  Page: 17 
 

Figure 2.4 

 
 

The graph shows municipal revenue from Canada for roads growing steadily at a medium rate, 
revenue from Canada for transit roughly level with sudden variation, and revenue from Ontario for 
roads growing steadily at a slow rate.  

An older but more illustrative view of municipal revenues and spending (Figure 2.5) shows the 
relatives sizes of these activities. Note that User Fees and Service Charges are mainly limited to 
public transit fares, and water, waste water, and solid waste charges. There is no municipal gas 
tax. Federal transfers contribute a small amount to roads spending.  

 

 -

 100

 200

 300

 400

 500

 600

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

M
ill

io
ns

Municipal Annual Revenue for Transportation from 
Canada Community Building Fund and Ontario Gas 

Tax
(Source: MMAH, Financial Information Returns)

Cda Roads Cda Transit Ont Gas Tax for Transit



Road Finance in Ontario,  William Denning,  May 2023,  Page: 18 
 

Figure 2.5 

 
Source:  IMFG Perspectives No.6, Approaching an Inflection Point in Ontario’s Provincial-Municipal 
Relations,  2014 

 

 

3.0  The Impact That Electric-Powered Vehicles Will Have on Fuel Tax 
Revenue 

3.1  Growth in Electric Vehicles 
The move toward electric-powered vehicles will reduce fuel tax revenue, as the total vehicle fleet 
comes to be made up of more electric vehicles. This will happen gradually as the impact of 
annual registrations effects the total vehicle fleet (see Figure 3.3 below). 

Since 2017, Statistics Canada has tracked “Zero-emission Vehicles” (ZEVs), a market segment  
made up of battery-electric and plug-in hybrid vehicles. The most recent quarterly data, 2017Q1 
to 2022Q1, (Figure 3.1) shows the new registrations of battery-electric vehicles growing strongly 
while plugin hybrids are staying steady.  
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Figure 3.1 

 
 

Putting this growth in Zero-emission Vehicles into the context of all new vehicle registrations, 
Figure 3.2 shows (2011-2021) how new registrations dropped during Covid and are gradually 
increasing again. It also shows how battery-electric and plug-in hybrid vehicles are increasing in 
number and share.  
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Figure 3.2 

 
 

Figure 3.3 shows the total fleet of motor vehicles in Ontario between 2011 and 2019. During this 
time, it rose from about 11 to 13 million vehicles. The make up of the total fleet is constantly 
changing. In the period 2012 to 2019 new registrations increased from about 0.6 million per year 
to 0.8 million per year. During this same time, the number of vehicles removed from the fleet 
increased from about 0.4 to 0.5 million. This leaves a net increase in registration of about 0.2 to 
0.3 million per year.  

The size of the existing vehicle fleet illustrates how the switch over to ZEVs will take time to play 
out. 
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Figure 3.3 

 

 

3.2  Impact on Fuel Tax Revenue  
Over the last several decades, improvements in vehicle fuel efficiency have contributed to fewer 
litres of fuel being used per kilometre driven. At the same time, population and income growth 
have resulted in more travel taking place with the number of kilometres of passenger and freight 
movement increasing. The overall effect has been to increase the total amount of gas and fuel 
being used in Ontario. 

This trend to less fuel consumption per vehicle will continue and slowly accelerate as more 
electric powered vehicles come into use through changes in technology, consumer preferences, 
and government policy around climate change and energy transition. Overall, the effect of better 
fuel efficiency plus electric vehicle use will result in a decline in the total amount of gas and diesel 
sold in the province. As this happens the total amount of tax revenue generated from fuel sales 
will decline. This outcome has been recognized and discussed extensively in the transportation 
community.  

The Residential and Civil Construction Association of Ontario (RCCAO) has commissioned as 
series of studies about road finance. The most recent, Ontario’s Downward Trend for Fuel Tax 
Revenue, created by Professor Harry Kitchen at Trent University in 2019, looks at exactly this 
problem of declining gas tax. (RCCAO 2019) 

The following Figures come from that study. It uses 2018 data but that is good enough for the 
moment since the data from 2020 and 2021 are skewed because of Covid. Figure 3.4 shows the 
downward trend in gas consumption.  
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Figure 3.4 

 
Source: RCCAO, 2019 

 

Figure 3.5 shows the downward trend in tax collected. 

 

Figure 3.5 

 
Source: RCCAO, 2019 

 

Figure 3.6 shows the corresponding issue of higher demand for electricity, which will also require 
additional electric power generation and trunk and local distribution investments.  
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Figure 3.6 

 
Source: RCCAO, 2019 

 

4.0  Fiscal Options to Replace Declining Gas Tax Revenues 

4.1  Revenue – How we source the money 
How do we pay for roads? The traditional answer is taxes and user fees. We live in interesting 
times. Our society is faced with big challenges in the forms of climate change, social change, and 
geopolitical, macroeconomic, and technological changes. The choice of how to pay for roads, 
whether with taxes or fees, affects our capacity to respond to these other large changes. 

Taxes, and especially user fees, have a dual, interacting, effect. First, to raise money, that is, 
generate revenue. Secondly, the behaviour of the user changes, depending on the type and size 
of the payment. These two effects must be considered in designing taxes and fees. These 
considerations could be ignored, especially if small amounts are being charged, or they could be 
used to reinforce the two policy goals of raising money and changing behaviour.  

Raising revenue in a given location is affected by the elasticity of demand in an area. Where there 
is less opportunity for alternative transport routes or modes, such as in rural or remote areas, 
elasticity of demand of demand with respect to price is lower. That is, because there are few other 
options one is going to pay whatever it takes to make a trip. Conversely, where there are more 
transportation options (alternative routes and modes) in urban and suburban areas, the elasticity 
of demand with respect to price is higher. Where there are several options with which to make the 
trip users can switch to the cheaper option.  

Short-run choices of which mode of travel, which route, or which time to travel are all affected by 
user fees that may deliberately target those behaviours. Long-run choices of what vehicle to buy, 
where to live, or what “lifestyle” to adopt are all affected by taxes that may be tailored to target 
those choices.   
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These long-run choices overlap with other policy issues such as carbon pricing. A carbon tax will 
independently take up some of the willingness to pay for motor fuels. That is, it will raise the price 
of fossil fuel regardless of transportation policy choices.   

Lastly, tax and fee designs have to decide whether or not to automatically adjust for inflation. Both 
approaches show up in transport. Fuel taxes have historically not been inflation indexed, personal 
income tax rates are. Sales taxes by their nature include the effects of inflation. 

4.2  Expenditures – How we spend the money 
Figure 4.1 illustrates the size of the question by providing a summary of provincial expenditures 
for roads and for transit. 

Figure 4.1, Summary of Provincial Expenditures 

 
 

Funds are spent on capital expenditures and operating expenditures. Questions of allocative 
efficiency (build the right things) and productive efficiency (build things the right way) are 
discussed in Global Roadmap of Action Toward Sustainable Mobility: Efficiency (Sustainable 
Mobility for All, 2019). Some points to consider in spending decisions are: 

• Investing – the “infrastructure gap” is smaller when pricing.is used to ration (allocate) 
demand 

• Ontario’s current and emerging fiscal crunch – reinforces the need for spending efficiency  
• Efficiency goal – infrastructure, and services based on infrastructure, are activities where 

designing for productive efficiency (engineering, law) is straightforward 
• Decision making – is improved by working at the appropriate spatial scale, provincial or 

municipal 
• Capital spending – requires good investment choices and decisions, to not shrink the 

economy 
• Operating costs spending – requires good “production” choices and decisions 
• Production decisions – are improved by keeping them at arms-length from short term 

politics 
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• Maintaining the public interest while keeping at arms length from politics – requires strong 
institutions, legal and regulatory framework, and practices 

Road-based transportation is very “decentralized” and has a different cost structure to its users 
than for users of “collectivized” transport such as: public transit, railway and maritime freight 
transport, and air transport. In collectivized transport, many users or shippers come together to 
make common use of a vehicle, car, vessel, etc. for a shared origin and destination. In road 
transport it is the user who obtains (buys, leases, rents) the vehicle (car, truck). The user choses 
when, where, and how to operate and to maintain the vehicle, and when to replace it. It provides 
ultimate control of the vehicle and the trip to match the specific needs of the user.   

In collectivized transport the choices of vehicle type, vehicle use and maintenance, trip origin, 
destination, route, and schedule are made by the service provider in response to policy and/or 
market signals. This means that in road transport a substantial portion of the variable cost of 
travel is already “internalized” or directly paid for by the users. 

How the money is spent has an influence on what are the efficient and fair ways to raise that 
money. The perspectives of public and private goods can be used when considering how to fund 
fixed costs (new construction) compared to variable costs (ongoing operations).  

The dual nature of transport; non-economic social minimum access compared to economic 
choice access, allows an analogy with public goods and private goods. Transportation is more 
like a public good/service in cases where there is only minimum access provided; since the 
minimum network is the least possible amount of production and is provided regardless of use. 
This is arguably the case in rural or remote areas. In other words, transportation in rural and 
remote areas is more of a common social necessity (minimum access). Municipalities in rural and 
remote areas also face an issue of seasonality in the use of their roads. Property taxes paid by 
residents pay for roads used seasonally by non-residents. 

Once there are enough users to require capacity increases in network extent or link capacity, 
such as in urban and suburban areas, and trunk routes between them, one is into choice access 
where the network is provided to meet user demand. This is a private good/service where the 
user needs to be identified.  

Without regard to ownership (provincial or municipal) for the road services, the following table 
assigns each kind of funding source efficiently and fairly to each kind of expenditure.  

Minimum social access is a public good which is analogous to having the road infrastructure 
available. Taxes pay for public goods. Basic availability is matched with capital expenditures. 
Economic choice access is analogous to using the road infrastructure. Road use is matched with 
operating expenditures. User fees pay for private goods.  
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Figure 4.2, Efficient and Equitable Allocation of Funds to Expenditures 

 Expenditure of Funds 

Source of Funds Capital Expenditures 
(fixed costs) 

Operating Expenditures 
(variable costs) 

 Taxes  
(income, property) 

Provide underlying 
infrastructure  

(public good/service) 
less appropriate 

 User Fees  
(fuel, registration, 
distance, tolls) 

less appropriate 
Choice of use of the 

infrastructure  
(private good/service) 

This two by two table is combined with ownership (provincial or municipal) and location (low and 
high demand elasticity) to make the four-way summary tables used in Figure 1.3 and Figure 7.1. 

 

4.3  Current Fiscal Arrangements 
Currently in Ontario municipalities do not collect any fuel taxes. The decline in fuel taxes will 
affect the total tax revenues available to Canada and Ontario. This decline may affect the transfer 
payments directly linked to the various “gas tax” spending commitments from Canada and 
Ontario. However, fiscal fungibility means that a decline in a tax may not necessarily affect 
spending on a program.   

In June 2021 the Federal government changed the name of its infrastructure transfer payment 
program from the ”Gas Tax Fund” to the “Building Canada Communities Fund”, while at the same 
time committing to a ten-year funding program with increasing amounts for roads and highways. 
Whether or not the program name included the phrase “gas tax” was a communications choice for 
overall political acceptance rather than a description of how the funding is to operate.  

H 

 

 

 

4.4  Detailed List of Sources of Funds 

 Places Where Used  

Source of Funds Canada Ontario Municipalities 
in Ontario World 

General Taxes     
Personal Income  Y Y N Y 
Corporate Income  Y Y N Y 
Sales Tax Y Y N Y 
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Employment Taxes (EI, CPP) Y N N Y 
Specific Taxes     
Fuel Tax  (by type of fuel) Y Y N Y 
Property Taxes N N * Y Y 
Development Charges    Y 
Land Transfer Tax N N Y Y 
Hotel/Restaurant, 
Entertainment, Business Area 
Levee or Tax 

N N Y Y 

Employer Taxes  (by # of 
employees) N N N France 

User Charges, Fees, or 
Taxes related to transport     

Driver’s Licence N Y N Y 
Vehicle Licence  See Note 1. N Y N Y 
Commercial Vehicle Operators 
Licence  See Note 1. N Y N Y 

Commercial Vehicle 
Registration  See Note 1. N Y ? Y 

Parking Levy N N Y Y 

Distance travelled by vehicle 
movement  See Note 2. N N N 

Oregon, Utah, 
New Zealand 
trucks 

Distance by travelled road 
(tolling)  See Note 2. N N N Y 

Location (area or cordon)  See 
Note 2. N N N Europe 

Asia 
Combination: charging by 
distance, by time, by location  
See Note 3. 

N N Hwy 407 Y 

Charge on taxi, TNC (Uber), 
limousine trips N N N Y 

Dynamic Tolling N N N USA 
Passes or “Vignettes” (time 
based)  N QEW HOT 

pilot N Europe 

Tire Tax N N N Asia 
Advertising or Billboard Tax N N Toronto Latin America 

 

Notes: 

* No, except for the Provincial Education Property Tax 

Note 1.  All of these vehicle-based approaches can all be fine-tuned by physical type or 
characteristics of the vehicle (size, weight, type of energy used), or purpose of use of vehicle.  For 
example, heavier vehicles cause faster wear of the roads and highways and, for efficient and fair 
user pay, should pay more towards road maintenance expenditures. EVs are typically heavier than 
ICE vehicles. Trucks are heavier than cars.  

Note 2.  All of these activity-based approaches can all be fine tuned by specifying the rate charged 
by several dimensions of activity. For example, type of vehicle, time of day, day of the week, 
specific segment of road, direction of travel, season of the year.   
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Note 3.  The Highway 407 ETR effectively mimics real-time dynamic tolling by using a seven-way 
classification of activity.  Tolls are based on: type of vehicle; section of road (four zones); direction 
of travel; time of day; AM or PM peak; day of the week; and season of the year. 

4.5  Comments on Sources of Funds 
Extracts from World Bank, Road User Charges: Current Practice and Perspectives in Central and 
Eastern Europe, Transport Papers TP-23  (World Bank 2008) 

“It is in the interest of the road users to have well maintained roads, as the operating costs of 
their vehicles are reduced substantially when roads are well maintained, more than the 
corresponding cost of road maintenance. The first step in seeking financing for road 
maintenance is to look to the users of the roads to pay the cost of road maintenance. 
Experience in a number of countries has shown that road users are willing to pay for road 
maintenance, as well as expansion, if they can see that the fees and taxes that they pay result 
in improved road condition.  

The preferable road user charges are those that link the charges most closely to the use of the 
roads. Generally, the most appropriate charges are ones for the use of the road space, and 
charges for the disproportionate damage caused by heavy vehicles. 

Method of Charging for Roads. The principles of taxing road users are that charges should be 
economically efficient, equitable, cost little to collect and are not easily evaded. They should 
also be adjusted for inflation. 

Taxes on Vehicle Fuel satisfy, to a certain extent, the above criteria and are widely used. They 
are relatively inexpensive to collect, easy to administer and reasonably equitable, since they are 
proportionate to road use. Their main disadvantage is that they do not reflect the much higher 
damage done to roads by heavy vehicles. Although trucks consume more fuel per kilometer 
than cars and would therefore pay more fuel taxes per kilometer traveled, this is not in 
proportion to their higher impact on the roads. Therefore, fuel taxes need to be supplemented 
by additional charges on heavy vehicles. 

Taxes on fuel are also used by governments for purposes such as restraining fuel consumption 
or raising revenues for the budget, and this is common practice in many developing and 
developed countries. Nevertheless, what is needed is that sufficient funds be allocated to carry 
out an appropriate level of road maintenance and expansion. 

Vehicle Licenses are common in most countries, mainly in the form of annual license fees. 
They are easy to collect and can differentiate between types of vehicle and reflect the costs that 
each type causes to the roads. The main drawback is that they are not use related. A truck used 
for only 20,000 km per year would pay the same as one traveling 100,000 km per year. 

Vehicle-distance Traveled Charges (or Fees) have been implemented in a number of 
countries, including Norway, Sweden and New Zealand. The charges are administered through 
sealed hub odometers or other measuring devices. The problem is that such systems require a 
substantial initial outlay, sophisticated administration, and are prone to evasion. Even in law-
abiding New Zealand, the evasion is estimated at 10 to 20 percent. Some of these 
shortcomings can be avoided with more modern charging systems, such as the ones now in 
use in Germany and Austria, which are considered a form of tolling. Vehicle-distance traveled 
fees and tolls are usually called “direct user fees.” 
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Tolls are used for specific roads, bridges and tunnels. Although they charge directly for the use 
of particular facilities and are therefore equitable, they can be a relatively expensive form of 
revenue raising. They have significant capital costs (construction of toll plazas and tollbooths, 
controlled access) and operating costs (toll collection). A rough rule of thumb is that tolls should 
not be considered for roads with traffic of less than some 10,000 vehicles per day, to keep the 
administrative costs at a relatively low percentage of the toll revenues.  

Vignettes have been substituted for tolls in a number of European countries, typically to charge 
for the use of an entire class of roads such as motorways and, except for Austria and 
Switzerland, applied to trucks only. This charge does not have the costs associated with tolls 
described above, but does not reflect usage as vignettes are usually sold for a fixed period 
(e.g., one year or shorter periods), when they can be used irrespective of the number of 
kilometers driven. Vignettes limited to one or a few days have been used, although short 
periods may add considerably to the cost of administering the system. Evasion is considered a 
serious problem, as random checks are the only way to verify that vignettes are displayed on 
the vehicles. Vignettes for the use of motorways are in effect, for example, in the Czech and 
Slovak Republics and Hungary. In Poland, vignettes are issued to trucks and buses with total 
weight over 3.5 tons. 

Charges for non-standard and overweight vehicles are levied in many countries, the 
principle being that these charges should compensate for the extra damage caused to the roads 
by over-sized or overloaded vehicles. These charges seldom reflect the costs imposed on the 
roads by these vehicles and barely cover administrative costs. In the case of overloading, it 
would be better to enforce axle load limitations by stricter control, fines and forced unloading of 
contravening trucks. 

Charges on the purchase of new vehicles, practiced in certain countries, can be graduated 
for different kinds of vehicles (more for trucks). Similar to annual vehicle registration fees, they 
are relatively easy to collect, but are not related to subsequent vehicle use. 

General Sales taxes, of which part of the revenues have been assigned to roads. This is the 
case, for example, for the State of Virginia, in the U.S. Despite the fact that these taxes are not 
directly related to road use, they have been used to provide funds for roads in several countries. 

Most countries have found that the most appropriate road user charges are a combination of 
fuel taxes (usually responsible for 70 to 80 percent of the total road user charges); an annual 
vehicle registration fee that varies depending on the size of the vehicle; special charges for 
extra heavy vehicles in proportion to the damage that they do to the roads; and transit fees for 
foreign vehicles, to compensate for the local fees and charges that they do not otherwise pay. 
Electronic toll collection (e.g., US, Norway, France, Canada), congestion charges (e.g., 
London), and satellite-based system (e.g., Germany) are being adopted or considered for 
adoption by several European countries.”  
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Figure 4.3, Administrative Characteristics of Transport User Charges  

 
Source: World Bank, Management and Financing of Roads, (World Bank 1995) 

 

5.0  Which Level of Government Is Best Positioned to Administer Any 
Replacement? 

5.1  Considerations 
The choice of how and where to levy a tax depends on the following considerations:  

Fair 
• who pays how much of what tax 

Efficient 
• how well the design of the tax fulfills its purpose (raise revenue or affect behaviour)  
• administrative costs for the taxpayer 
• administrative costs for the tax collector 
• compliance and enforcement.  

General taxes such as income taxes, sales taxes, or employment taxes have long been 
successfully collected by Canada and Ontario using well developed, extensive, administrative 
systems and processes. These taxes are universally applied and so lend themselves to larger 
centralized administrative systems. Property taxes and development charges are also universally 
applied in Ontario and have long been administered by municipalities which have well developed 
systems in place to do this. The province supports the administration of municipal property taxes 
through its property value assessment system.  
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The paper, Financing Infrastructure: Who Should Pay?, (Bird and Slack, 2017) provides 
several useful points.  
Introduction 

As Adam Smith (1776) said long ago, local public works such as roads and bridges should be 
financed and managed by the appropriate local government and paid for by those who use them. 
Most current discussion of the infrastructure gap in Canada today often amounts to little more 
than a plea for someone else to pay the bills. However, although there are some reasons for 
higher-level governments to provide some local infrastructure projects, Smith was broadly right. 
No matter how infrastructure is financed, there is no free lunch. In the end, the bill must be paid 
either by user charges or by taxing someone and, whenever feasible, user charges are better. 
What we should do – make users pay whenever possible – is clear. In fact, however, we seldom 
do so. 

Why Users Should Pay  

People should pay directly for many services provided by the public sector, particularly such 
congestible services as roads or water and sewerage provided to easily identifiable users. One 
reason is simply because services that users pay for do not need to be paid from distorting taxes 
that reduce economic welfare. Another reason is because, when user charges for services fully 
cover the marginal social cost of providing them, people buy such services only up to the point at 
which the value they receive from the last unit they consume is just equal to the price they pay, 
so that resources are more efficiently allocated. Moreover, providers who are financed by full-
cost pricing have incentives to adopt the most efficient ways of providing the service and to 
supply it only up to the level and quality that people are willing to pay for. In addition, when 
services are financed fully by user charges, political decision-makers can more readily assess 
the performance of service managers -- and citizens can do the same with respect to the 
performance of politicians. 

It can be difficult to design and implement public pricing systems. Some complexities are 
unavoidable. But a more important reason we seldom price well in the public sector is because 
little attention has been paid in practice to the importance of good public pricing, perhaps 
because few people appear to accept the basic economic rationale for such pricing sketched 
above. One result is that the need for increased investment in public infrastructure – for example, 
new investment in roads and transit to relieve congestion – is usually overestimated. Often, the 
only response considered to deal with congestion and demands for more and better services is 
to increase supply -- even though experience has demonstrated time and again that doing so 
often simply resets the ‘infrastructure gap’ button and results in still more unsatisfied demands in 
the future. 

Nonetheless, the basic take-away message remains clear: user charge financing is the best way 
we know to ensure that those responsible for providing public services are not only adequately 
financed but also encouraged to do so in the economically most efficient way possible. 

Conclusion  

The best chance to make better use of user charges is probably when, as now, new 
infrastructure investment moves close to the top of the political agenda. ... Unless people think it 
is necessary for their own welfare to pay more for a service they want and need they are unlikely 
to support radical changes in the status quo. Those proposing changes need to be able to tell a 
sufficiently strong and convincing story that resonates with people’s values, ideas, and interests. 
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The efficiency and fairness of taxes and fees are listed In Figure 5.1 below. The light green 
shading indicates a broadly positive evaluation of the tax or charge against the criteria listed 
above. Darker green shading indicates a strongly positive evaluation of the tax or charge against 
the criteria. Light red shading indicates a no effect or possible negative evaluation of the tax or 
charge against the indicated criteria (e.g. income tax, by itself, is not an important influence on 
travel behaviour). The red box outline shows where we are “At Risk” to lose an opportunity to 
influence travel behaviour if the gas tax dies away.  

Figure 5.1, Summary Evaluation of Taxes and Fees for Transportation 

 Evaluation Criteria 

Source of Funds 
Efficient 
(lots of $, 

easily) 

Fair 
(equitable, 
acceptable) 

Affects Travel 
Behaviour Unintended 

General Taxes     
Personal Income      
Corporate Income      
Sales Tax     
Employment Taxes (EI, CPP)     
Specific Taxes, Charges     
Fuel Tax  (by type of fuel)   At Risk  
Property Taxes     
Development Charges     
Land Transfer Tax     
Hotel/Restaurant, 
Entertainment, Business Area 
Levee or Tax 

    

Employer Taxes  (by # of 
employees)     

User Charges, Fees, or 
Taxes related to transport     

Driver’s Licence     
Vehicle Licence       
Commercial Vehicle Operators 
Licence       

Commercial Vehicle 
Registration       

Parking Levy     
Distance travelled by vehicle 
movement  (KMT/VMT)     

Road Distance travelled (toll)       
Location (area or cordon)       
Combination: charging by 
distance, by time, by location       

Dynamic Tolling     
Charge on taxi, TNC (Uber), 
limousine trips     

Passes or “Vignettes” (time 
based)      
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The following expands on Figure 4.1 (Section 4.2) by identifying asset ownership (provincial, 
municipal) and sources of funds (provincial, municipal).  The cells in the table show the current 
use of the funds.  

Figure 5.2, Current Funding Situation by Ownership 

 Expenditure of 
Funds 

   

Source of Funds Provincial  Municipal  

 Capital 
Expenditures 

Operating 
Expenditures 

Capital 
Expenditures 

Operating 
Expenditures 

Provincial Taxes 
(income, corporate, 
sales) 

Provide 
infrastructure  

MTO 
   

Provincial User 
Charges (gas tax, 
driver & vehicle 
registration) 

 
Operate 

infrastructure  
MTO 

  

Municipal Taxes 
(property, DCs, land 
transfer tax) 

  Provide 
infrastructure  

Municipal User 
Charges (parking)    Operate 

infrastructure 

Provincial Tax 
Transfers to 
Municipalities 
(Connecting Links) 

  Provide 
infrastructure  

Provincial User 
Charges Transfers to 
Municipalities (gas tax) 

  Transit capital 
spending 

Operate 
infrastructure 

Notes:  
− The cells shaded in light red show the areas of spending at risk as gas taxes decline 
− The cells shaded in light yellow show growing areas of spending 
− The heavy outline indicates the provincial budgeting process for its own operations. It is not 

defined how much of a given revenue source, say gas tax, is applied to capital or operating. 
− Similarly, it is not defined how much a decline in gas tax might affect capital transfers 

(Connecting Links or Transit capital spending) 

5.2  Raise Funds Where They Are Spent 
The from the World Bank’s perspective in Section 4.5 above, 

“The preferable road user charges are those that link the charges most closely to the use of the 
roads.” 

From Bird and Slack above, 

“Local public works such as roads and bridges should be financed and managed by the 
appropriate local government and paid for by those who use them.” 
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And from the matching of criteria to source of funds in Figure 5.1, this paper concludes (Section 
7) that municipally administered road user fees are the most efficient and fair way to pay for the 
three-quarters of the road infrastructure in Ontario that are local roads owned by municipalities. 
This overarching conclusion is augmented by a role for municipal taxes; and for the Province of 
Ontario in paying for its own roads and highways, and for provincial support for extraordinary 
spending such as climate change adaptation. See Figures 7.1 and 7.2.  

Implementation.  Like the broadly applied income and sales taxes, the strategic framework for the 
administration of distance-based replacements for the gas tax would be most efficiently 
performed by the Province of Ontario on a province-wide basis, on behalf of the local 
municipalities. Each municipality or set of municipalities would have the authority to determine the 
level or amount of a distance-based tax that would be applied. The province and municipalities 
would agree on the technology platform used to track vehicle movement throughout the province. 
This platform would include virtual “geo-fencing” of municipal boundaries to allow vehicle use to 
be tracked by municipality. Municipal user fees would be based on vehicle use within a 
municipality, not by the residential location of vehicle owners.  

Municipalities already set their own property tax rates considering their own needs as well as the 
tax levels of other adjacent or nearby municipalities. A provincial entity, the Municipal Property 
Assessment Corporation (MPAC), supports property taxes through a province-wide property 
assessment framework. This logic, of provincial support for local tax administration, can apply to 
any locally determined distance-based road user charges. Several examples of differential, or 
potentially different, road funding arrangements already exist.   

• BC has additional regional gas taxes for Vancouver (+86 percent) and Victoria (+38 
percent) above the provincial rate   

• Quebec has higher regional gas taxes for the Montreal (urban) and La Gaspésie (remote) 
areas and lower taxes within 20km of its borders 

• One economics study on gas taxes in Ontario, considered effects such as pollution, 
congestion, and efficient taxing, and found it would be optimal to raise Ontario provincial 
gas taxes by 15 percent and have a regional tax in the GTHA that was 64 percent higher.  
(Wood 2015) 

• The Conference Board of Canada reviewed the contribution of gas taxes and fees to 
provincial and municipal roads in Ontario and concluded that fees raised within the GTHA 
may cover the operating costs of the roads in the GTHA. (CBoC 2013) 

 

 

6.0  Which Jurisdictions Around the World Provide Models for Ontario 
to Examine?  

6.1 Tolls, Congestion Pricing, and Electric Vehicle Levies 
Many jurisdictions are taking a fresh look at road financing. For hundreds of years some roads 
have been financed by tolling. Information technology changes in the last thirty years have made 
it so much easier to collect tolls with little administrative cost per transaction, and with no time 
delay, that tolling has rapidly expanded around the world as a common way to pay for bridges, 
tunnels, and controlled access highways (freeways, motorways). The list of toll roads and 
highways around the world runs to hundreds of examples.  
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Suggestions for using road pricing to influence travel behaviour have come forward since William 
Vickery’s work in the 1950s. The use of pricing by location of travel, or by time of travel, to reduce 
congestion has gradually come into practice in many jurisdictions (Singapore, London, 
Stockholm, Los Angles, Atlanta, Minneapolis, Toronto - Highway 407). Charging for the use of 
HOV lanes, called HOT, has also come into practice (Virginia, Ontario - QEW Pilot).  

The National Conference of State Legislatures indicates that thirty one US states levy special 
fees on plug-in hybrid and electric vehicles. These fees are typically in addition to traditional 
motor vehicle registration fees. 

Ten states - Alabama, Arkansas, Hawaii, Illinois, Iowa, Kansas, North Dakota, Ohio, Washington, 
and Wyoming - enacted laws in 2019 amending or adding new fees for plug-in electric and some 
plug-in hybrid vehicles, more than any previous year. The fees range from $50 per year in 
Colorado, South Dakota and Hawaii to $225 for a plug-in electric vehicle in Washington. 
Alabama, Arkansas, Ohio and Wyoming all enacted bills in 2019, setting or increasing fees for 
electric vehicles to $200 annually.  

More recently, Oklahoma and South Dakota both enacted legislation in 2021 to impose new EV 
fees. South Dakota now imposes a flat $50 fee for all PEVs, while Oklahoma has tiered EV fees 
based on vehicle weight, with a $110 fee for EVs under 6,000 pounds. Idaho, meanwhile, 
considered legislation in 2021 that would have increased the state’s EV registration fee to $300 
annually, making it the nation's highest, and created an alternative 2.5 cents per mile fee that 
drivers can pay in lieu of the $300 fee. Louisiana enacted legislation in 2022 establishing a $110 
fee for EVs and a $60 fee for plug-in hybrids, which is effective starting in 2023. 

Revenue from these additional fees is most often directed toward a state transportation fund. 
However, a few states also allocate some fee revenue to support electric vehicle infrastructure. 
For example, Alabama allocates $50 of its $200 fee for new electric vehicle infrastructure and 
Washington added an additional $75 fee in 2019 to support charging stations. Colorado dedicates 
$20 of the $50 EV fee to the Electric Vehicle Grant Fund to support charging stations. Some, 
such as Louisiana, direct a portion of these revenues to local governments to support local 
transportation and infrastructure funds. (NCSL 2022) 

6.2 Distance-based Gas Tax Replacement 
The question of raising revenue in the face of decline fuel tax revenues has begun to attract 
public policy and popular attention in the last ten years. As in the case of tolling, changes in 
information technology allow for meaningful measurement of road use, including by location or by 
municipality. The examples below look to combine the revenue raising and behaviour influencing 
aspects of a fuel tax into new distance-based user charges.  

US – Federal Government 

The Infrastructure Investment and Jobs Act (2021) requires the US Secretary of Transportation to 
establish a national VMT (Vehicle Miles Travelled) pilot, to “test the design, acceptance, 
implementation, and financial sustainability” of such a system.  (Eno 2022) 

US – States 

In many US States distance-based replacements for fuel taxes are attracting a high level of 
interest. The International Bridge, Tunnel & Turnpike Association (IBTTA) has mapped state road 
user charge pilot projects and studies in the US, see Figure 6.1. 
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Figure 6.1

 
Source:  IBTTA (The International Bridge, Tunnel & Turnpike Association) 

Note, WRUCC is the Western Road Usage Charge Consortium  

 

The Western Road Usage Charge Consortium provides the following summary (WRUCC 2022) of 
road user charges  

Tier 1: States with Policy Enacted to Implement RUC Programs 
• Oregon 
• Utah 

Tier 2: States Testing RUC Pilot Programs 
• California 
• Colorado 
• Hawaii 
• Washington 

Tier 3: States Researching RUC 
• Alaska 
• Arizona 
• Idaho 
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• Montana 
• Nebraska 
• Nevada 
• New Mexico 
• North Dakota 
• Oklahoma 
• Texas 
• Wyoming 

The National Conference of State Legislatures indicates that special electric vehicle registration 
fees are not the only mechanism states are considering to address lower gas tax revenue and 
equity among drivers. In 2019 and 2020, at least 19 states considered 34 pieces of legislation 
addressing road user charges. Of those, at least seven states - Maine, Nevada, New Mexico, 
Oregon, Utah, Virginia and Washington - enacted eight new laws. (NCSL 2022) 

Oregon 

Oregon is perhaps the best example of how alternative road user charges (RUC) can be 
developed and implemented in an evolving way. Pilot per-mile RUC programs were begun in 
2007 and 2013. In 2015 Oregon implemented a voluntary state-wide program (OReGO) that 
allowed drivers to pay a per-mile charge of 1.9 cents per mile in lieu of the $0.38/gallon state fuel 
tax. OReGO users select from one of three account managers, enroll with them online, select a 
reporting option (plug-and-play mileage reporting device or GPS-based) and drive. Account 
managers calculate road charges based on miles driven and then apply fuel tax credits based on 
gas consumption. Participants driving fuel-powered vehicles receive automatic credit for fuel tax 
paid at the pump. 

In January 2020, increased registration fees were applied to vehicles according to their miles-per-
gallon rating. Instead of these higher fees, vehicle owners could choose to pay smaller, monthly 
increments of road usage charges to OReGO. Vehicle registration fee increases were waived for 
motorists who enroll with OReGO. Electric vehicle owners benefit the most, as their fees 
increased the most. Fees will increase again in 2022. 

The OReGO Local Road Usage Charge Pilot was begun in 2021 to test new ways to fund 
transportation projects at the city and county level. This pilot program is collecting data for three 
potential funding models: 

• Area-boundary pricing: Time-of-day road charge pricing within the Portland Metro area 

• Layer-area pricing sub-pilot: Time-of-day road charge pricing in two overlapping areas, 
such as a city and a county. In this pilot, testing will occur within Portland and Multnomah 
County 

• Corridor pricing sub-pilot: Time-of-day road charge pricing on specific highway corridors 
within the Portland Metro area 

In 2022 legislation was recommended that would create a mandatory RUC program beginning on 
July 1, 2026, for model year 2027 vehicles or newer, that have a combined rating of 30 mpg or 
higher. The voluntary RUC program would be repealed by July 1, 2029. For the first three years 
of the mandatory RUC program, drivers could choose to opt-out by paying a $400 fee. 
Supplemental registration fees would not apply to RUC participants. (ODOT 2021, 2022) 
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Utah 

Utah is the next most advanced State in implementing distance-based charging. It has 
implemented a voluntary Road Usage Charge Program for electric and hybrid vehicle owners. 
Utah Department of Transportation and the Department of Motor Vehicles have contracted with a 
private service provider, emovis, to operate the program.  

Those driving electric, plug-in hybrid, or gas hybrid vehicles currently pay an additional annual fee 
beyond the regular vehicle registration fee. In 2022 these fees are US$123.00, US$53.25, and 
US$20.50, per year respectively. Alternatively, these drivers can enroll in Utah’s Road Usage 
Charge program to pay for road usage based on the number of miles travelled, at a rate of 1.52 
cents/mile, up to a maximum set at the amount of the annual flat fee. At this rate an electric car 
user saves money if travelling less than 8,092 miles (13,023 km) per year; if they travel more than 
that then their cost is capped at the US$123.00 annual maximum. (UDOT 2022) 

Washington 

In 2020 the Washington State Transportation Commission (WSTC) recommended enacting a per-
mile RUC on a small number of vehicles, including alternative fuel vehicles and state-owned 
vehicles, as the first step in a 10- to 25-year transition away from gas taxes to fund the state 
highway system. It argued that with the gas tax already declining, adoption of cleaner and 
alternative fuel vehicles accelerating, and RUC systems and technologies ready for 
implementation, Washington must act now to avoid a predictable transportation funding crisis 
later. Starting small and transitioning gradually affords the State and state agencies time to make 
necessary system refinements and policy adjustments to a RUC system in a deliberate, controlled 
manner. 

This recommendation followed seven years of in-depth investigation, extensive analysis, and a 
year-long pilot project all focused on determining if a RUC could replace the gas tax and bring 
sustainability to transportation funding long-term. The seven-year assessment included:   

• Analysis of future revenue prospects under the state’s existing pay-by-the-gallon policy.  
• Development and analysis of several different approaches to per-mile RUC concepts.  
• Design of a RUC prototype system followed by large-scale field testing of RUC by over 

2,000 drivers in Washington.  
• Evaluation of technical, policy, and public acceptance factors to gain insight into what 

must change for RUC to become a fair, sustainable, and acceptable replacement for the 
state’s gas tax.  

The evaluation revealed a pathway toward a gas tax replacement that is fiscally sustainable and 
fair. The WSTC’s work also reveals possibilities for RUC policy and a RUC system that protects 
privacy, preserves equity, can be implemented at a reasonable cost of collection, and aligns with 
other important public policy priorities and objectives. (WSTC 2020) 

Colorado 

In late 2016/early 2017 the Colorado Department of Transportation (CDOT) conducted an 
operational pilot of the Road Usage Charge (RUC) concept as a possible transportation funding 
replacement to the state gas tax. The Colorado Road Usage Charge Pilot Program (RUCPP) 
involved a total of 147 participating vehicles that used one of three mileage-reporting mechanisms 
to record miles traveled and simulate fees based on that travel. Participants were drawn from 
transportation stakeholder groups as well as the general public with participation stratified to 
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achieve geographic representation. Participation was also stratified based on vehicular fuel 
efficiency. Overall support for the operational pilot and the RUC concept itself remained high 
among pilot participants and there were no major technical issues encountered. A number of 
policy-related issues were identified throughout the course of the pilot.  (CDOT 2017) 

California 

Also in 2017, California completed the largest road charge research effort to that date by piloting 
a road use charging scheme with more than 5,000 vehicles reporting more than 37 million miles 
over a nine-month duration. The scheme utilized four third-party vendors to collect mileage data 
and issue simulated invoices. It demonstrated six reporting and recording methods. It offered no-
tech, low-tech, and high-technology reporting and recording options and included heavy 
commercial vehicles. (Caltrans 2017) 
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7.0  Conclusions and Recommendations 

7.1  Conclusion 
This paper has made the argument for a road financing framework that is sensitive to the 
efficiency perspectives of public and private goods and of specific situations (rural, urban), and 
the equity perspective of fixed and variable costs. 

This is in contrast to the current policy framework (Figure 1.2) which is not designed to formally 
include these perspectives.  

In Figure 7.1, below, these perspectives are combined into an updated policy framework.  The 
four main components are:  

(1) provincial roads (rural or remote); 
(2) provincial roads (urban or suburban); 
(3) municipal roads (rural or remote);, and  
(4) municipal roads (urban or suburban)..  

The gray shaded boxes show the main allocation of funding sources to each expenditure type.  
The open boxes indicate where the expenditure is met by a combination of funding sources. 
Compared to Figure 1.2 where the bars were continuous across the table, now each bar is broken 
into three ovals to allow financing schemes that are formally tailored to each use.  

The conclusion is the need to shift to a greater reliance on user charges and local charges in 
general (recalling from Figure 1.1 that more than 75 percent of all road infrastructure is municipal) 
but with a view to protecting users with a low elasticity of demand (rural, remote) and those using 
sparce trunk linkages (provincial roads and highways) from undue reliance on user charges. A 
special comment regards seasonal use of rural and remote roads. With a reliance on local user 
charges, seasonal non-resident users of local roads would pay the same as year-round resident 
users, per amount road use.  

Provincial freeways also require special comment. These freeways (400 series highways) are 
different from provincial roads and highways and are a unique strategic road category. It is 
recommended that their financing be done as in box #3 (Figure 7.1). Capital costs could be 
funded by provincial taxes, rehabilitation costs by a mix of taxes and user fees, and operating 
costs 100 percent by user fees. While this would be an innovation in Ontario, it is a practice that is 
commonly found in other jurisdictions around the world (USA, Europe, Asia). 

In order to transition to a freeway system supported by user charges, several actions would need 
to be taken: 

• public and political acceptance of transport user charges 
• establish institutional capacity within the Government of Ontario to design, govern, 

regulate, and administer such a system; 
• ensure users are included in the governance structure of the system; 
• review and decide on the technical parameters of the system; 
• commission and administer the system; 
• decide on whether, and which, other taxes or charges would be reduced in light of the 

revenue stream from freeway user charges; and 
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• consider from the start, that this increased provincial institutional capacity, experience, 
and accumulated database of activity, could be used in the long run as the basis for a 
governance and regulatory body to allow for public private partnerships for provincial 
freeways, while ensuring public policy goals are met. 

The updated policy framework (Figure 7.1) allows for rural and remote areas to focus on raising 
funds (local taxes) supplemented with provincial transfers.  Urban and suburban areas focus on 
managing behavior (user charges) and reducing the local property tax contribution to roads, 
which could reduce development and housing costs, or provide additional resources for other 
municipal priorities.   

Overall, there is an increased emphasis on user charges.  This replaces the travel behavior and 
travel management effect of the current gas tax (Figure 5.1, “At Risk”) with higher user charges.   

Figure 7.2 below lists recommended future taxes and user charges.  
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Figure 7.1, Updated Policy Framework, where taxes and charges are raised and spent with regard to demand context, type of cost, 
and source of funds (type of economic good/service).  Compare this to Figure 1.3, Current Policy Framework. 

 Demand Context 

Ownership Context Rural, Remote 

(low elasticity of demand) 

Urban, Suburban 

(high elasticity of demand) 

 Expenditures 

 Source of Funds Capital  
(fixed costs)   Operating 

(variable costs) 
Capital  

(fixed costs)   Operating 
(variable costs) 

Provincial Roads [1] provincial roads (rural or remote) [2] provincial roads (urban or suburban) 

 Tax (public G/S)       

 User Charge (private G/S)       

Municipal Roads [3] municipal roads (rural or remote) [4] municipal roads (urban or suburban) 

 Tax (public G/S)       

 User Charge (private G/S)       

Provincial Transfers       

 Program Specific (Climate 
Adaptation)       

 Other        

Notes:    

Public G/S is public goods (services), Private G/S is private goods (services), 

Two costs are labelled but three cost categories are used. Capital Costs include expansion and major re-build. Operating Costs include 
maintenance (routine, periodic, winter). In between these two is an intermediate cost of rehabilitation. The double-headed arrows illustrate 
the conceptual continuum of engineering costs between pure capital and pure operating costs.   
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Figure 7.2, Recommended Taxes and User Charges, recommendations in red  

 Expenditure of Funds 

Source of Funds 
Revised and new sources of 
funding in red font 

 
Provincial 

 
Municipal 

 Capital  Operating  Capital  Operating  

Provincial Taxes (income, 
corporate, sales) 

• Reduce tax contributions to 
road costs 

Provide 
infrastructure  

MTO 
   

Provincial User Charges 
(driver & vehicle registration) 
• Initial Prov hwy tolls  
• Gradual Prov VKT charge 

 
Operate 

infrastructure  
MTO 

  

Municipal Taxes (property, 
DCs, transfer tax) 
• Reduce local tax 

contributions to road costs 
    

Municipal User Charges  
• Muni-specific VKT charge 
• TNC licensing 
• Muni vehicle licensing 

  Provide 
infrastructure 

Operate 
infrastructure 

Provincial Tax Transfers to 
Municipalities  
• capital fund 
• climate adaptation 

  
Provide, 
upgrade 

infrastructure 
 

Provincial User Charges 
Transfers to Municipalities 
• Prov admin support for 

Muni-specific VKT charges 

   Operate 
infrastructure 

Notes:  
As in Figure 5.2, the heavy outline indicates the provincial budget process for the Province’s own 
operations.  
Bullet points in red indicate new taxes or charges to replace or improve on the existing gas tax 
The cells shaded in green show areas of spending receiving new funding from user charges 
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7.1  Recommendations and Transition 
The proposals recommended here are a substantial change from the current system of road 
finance. As Washington State well described, the transition to an efficient and fair road user 
charges system will take several years. In summary, the recommendations are: 

Provincial  

Provincial Taxes 

• Reduce provincial general tax contributions to road costs 

Provincial User Charges  

• Early adoption of provincial tolls on all 400 series highways 
• Gradual transition to a provincial VKT charge for all provincial highways and 400 

series highways  

Provincial Tax Transfers to Municipalities  

• for specified capital funding 
• for climate adaptation funding 
• discussion with Canada regarding federal contributions 

Provincial administrative support for municipal VKT charges 

• province-wide VKT system with travel data by municipality provided to municipalities 

Municipal  

Municipal Taxes 

• Reduce municipal general tax contributions to road costs 

Municipal User Charges  

• Introduce municipal wide VKT charge, specific to each municipality 
• Introduce municipal area charges 
• Introduce municipal TNC licensing 
• Introduce municipal vehicle licensing 

Acceptance and Transition 

The exact level of tax compared to user charges is not defined in this report. That is a future 
exercise. The fundamental point is that Ontario and its municipalities should move to using 
user charges for all operating costs, and for many capital costs. Although the technical 
desirability of the recommended financing framework for Ontario society as a whole is well 
documented in this report, it represents a substantial change from the way things work now. 
There would be short run and long run “winners” and “losers” compared to the situation today. 
The political acceptability of this overall higher social benefit will depend on a broad public 
understanding of the economic issues raised and the arrangements to buffer the winners and 
losers in the transition.   

The next step in developing these changes will be the creation of various consultative and 
evaluation groups, within and beyond government, to consider what detailed measures can be 
implemented and the necessary transition processes to evolve into the new measures.  

  



Road Finance in Ontario,  William Denning,  May 2023,  Page: 45 
 

 

References 
Bird, Richard and Slack, Enid, 2017, Financing Infrastructure, Proceedings. Annual Conference 
on Taxation and Minutes of the Annual Meeting of the National Tax Association, Vol. 110, pp. 1-
18, National Tax Association, Washington DC. See also the second item under Further Reading.  

CAA – Canadian Automobile Association, 2021, Cost of Poor Roads in Canada, prepared by 
CPCS Ltd., Ottawa,  https://www.caa.ca/app/uploads/2021/03/Poor-Roads-Final_20210330.pdf 

Caltrans – California State Transportation Agency, 2017, California Road Charge Pilot Program 
2017 Final Report, Sacramento,  https://dot.ca.gov/programs/road-charge/final-report 

CBoC – Conference Board of Canada, 2013, How Much Motorists Pay for Road Infrastructure, 
Vijay Gill and John Lawson, Ottawa  

CDOT – Colorado Department of Transportation, 2017, Colorado Road Usage Pilot Program 
Final Report,  Report No. CDOT-2017-11, Denver, https://www.codot.gov/programs/ruc 

Eno, 2022, Eno Launches New Research Initiative to Help Define Parameters for a National VMT 
Fee Pilot, Eno Center for Transportation, Washington DC,  https://www.enotrans.org/article/eno-
launches-new-research-initiative-to-help-define-parameters-for-a-national-vmt-fee-pilot/ 

FAO – Financial Accountability Office of Ontario, 2022, Costing Climate Change Impacts to Public 
Infrastructure (CIPI) – Transportation, Toronto,  https://www.fao-on.org/en/cipi   

MMAH – Ministry of Municipal Affairs and Housing, 2022, Financial Information Returns, 
Provincial Multi-Year Returns, Toronto  

NCSL – National Conference of State Legislatures, 2022, Special Fees on Plug-In Hybrid and 
Electric Vehicles and Road User Fees, Washington DC, 
https://www.ncsl.org/research/energy/new-fees-on-hybrid-and-electric-vehicles.aspx 

ODOT – Oregon Department of Transportation, 2021, Road Usage Charge Fact Sheet, Salem, 
https://leg.mt.gov/content/Committees/Interim/2021-
2022/Transportation/22_March/Oregon_Road_Usage_Charge_Fact_Sheet.pdf 

ODOT – Oregon Department of Transportation, 2022, About, Salem, 
https://www.oregon.gov/odot/programs/pages/orego.aspx 

Public Accounts of Ontario, Annual Report and Consolidated Financial Statements, Treasury 
Board Secretariat, Fiscal Years: 2018/19, 2019/20, 2020/21, 2021/22, Toronto 

RCCAO – Residential and Civil Construction Association of Ontario, 2019, Ontario’s Downward 
Trend For Fuel Tax Revenue: Will Road Pricing Fill the Gap?, Dr. Harry Kitchen, Professor 
Emeritus, Department of Economics, Trent University, Peterborough 

Statistics Canada, 2022, Total Registrations by Type of Vehicle (Table: 23-10-0067-01) and New 
Motor Vehicle Registrations by Fuel Type (Table: 20-10-0021-01), Ottawa 



Road Finance in Ontario,  William Denning,  May 2023,  Page: 46 
 

Sustainable Mobility for All (SuM4A), 2019, Global Roadmap of Action Toward Sustainable 
Mobility: Efficiency, The World Bank, Washington DC  

Transport Canada, 2021, Transportation in Canada, Statistical Addendum, Ottawa 

UDOT – Utah Department of Transportation, 2022, Welcome to Utah’s Road Usage Charge 
Program, Salt Lake City, https://roadusagecharge.utah.gov/ 

WSTC – Washington State Transportation Commission, 2020, Road Usage Charge Assessment, 
Final Report, Olympia, https://waroadusagecharge.org/final-report/ 

WRUCC – Western Road Usage Charge Consortium, 2022, About WRUCC, Salem, 
https://www.rucwest.org/about/ 

Wood, Joel, 2015, Is It Time to Raise the Gas Tax? Optimal Gasoline Taxes for Ontario and 
Toronto, Department of Economics, School of Business and Economics, Thompson Rivers 
University, Kamloops, BC, Canadian Public Policy, Vol. 41, No. 3 (September 2015). Published 
by: University of Toronto Press on behalf of Canadian Public Policy 

World Bank, 1995, Management and Financing of Roads, Ian Heggie, Technical Paper 275, 
Table in Figure 4.3 from page 63, Washington DC   

World Bank, 2008, Road User Charges: Current Practice and Perspectives in Central and 
Eastern Europe, Transport Papers TP-23, Cesar Queiroz, Barbara Rdzanowska, Robert 
Garbarczyk and Michel Audige, Washington DC 

 

 

 

  



Road Finance in Ontario,  William Denning,  May 2023,  Page: 47 
 

 

Further Reading 
Distance-based Road Taxes - Pros and Cons, Jonas Eliasson, Swedish Transport Administration 
(Trafikverket) Presentation for the Decarbonisation and the Pricing of Road Transport 
Roundtable.  Hybrid meeting, 12-13 September 2022 

https://www.youtube.com/watch?v=9yUvr0q4nys 

The Roundtable explores how the decarbonisation imperative requires a fundamental rethinking 
of the taxation of road transport. Fuel tax, a mainstay of the taxation of the sector, will rapidly 
decline in relevance as the electrification of the vehicle fleet proceeds. This context implies an 
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examples from Canada, several provinces, and the USA, and environmental, and urban 
transportation infrastructure.    
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financing solutions to address the critical infrastructure challenges of the 21st Century. 
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This article uses a representative agent model and Canadian data to calculate the optimal 
gasoline taxes for Ontario and the Greater Toronto-Hamilton Area (GTHA) in a second-best 
setting with pre-existing distortionary income taxes. The results suggest a second-best optimal 
gasoline tax of 40.57 cents per litre in 2006 Canadian dollars for the GTHA that is much higher 
than the current tax rate of 24.7 cents per litre, and also higher than recently proposed increases. 
The resulting value is insensitive to whether the additional revenue is used to reduce taxes on 
income or to incrementally fund increased public transit infra structure (the Big Move plan). 
However, in the absence of a regional tax, the second-best optimal gasoline tax for Ontario as a 
whole of 28.51 cents per litre in 2006 Canadian dollars is slightly higher than the current tax rate 
and in line with proposed increases. 

Source: Canadian Public Policy, September 2015, Vol. 41, No. 3, pp. 179-190, Published by: 
University of Toronto Press on behalf of Canadian Public Policy, Stable URL: 
https://www.jstor.org/stable/43699153 

 

Litman, Todd, 2019, Distance-Based Pricing, Mileage-Based Insurance, Registration and Taxes, 
Victoria Transport Policy Institute, in the on-line TDM Encyclopedia, 
https://www.vtpi.org/tdm/tdm10.htm 

Distance-Based Pricing (also called Pay-As-You-Drive, Mileage-Based and Per-Mile pricing) 
means that vehicle charges are based on the amount a vehicle is driven during a time period. 
Such fees tend to be more economically efficient and fair than existing pricing practices. 
Converting fixed costs into distance-based charges (called Variabilisation) gives motorists a new 
opportunity to save money when they reduce their mileage. Below are examples of distance-
based pricing: 

• Pay-As-You-Drive Insurance 
• Mileage-based Registration Fees 
• Mileage-based Vehicle Purchase Taxes 
• Mileage-Based Vehicle Lease Fees 
• Weight-Distance Fees 
• Mileage-Based Emission Fees 

How It Is Implemented 

Pay-As-You-Drive insurance can be implemented by insurance companies as a consumer option 
(motorists would be able to choose whether to pay by the vehicle-year, as they do now, or by the 
vehicle-mile). Legislation to encourage or require insurance companies to offer Pay-As-You-Drive 
pricing has been successful in Texas and Oregon.  

Other distance-based charges (registration fees, purchase taxes, weigh-distance fees, emission 
fees, etc.) would be implemented by state/provincial legislation. They could be part of an overall 
Transport Market Reform program.  

A variety of Pricing Methods can be used to collect vehicle travel data, as summarized in Table 1.  

Table 1           Summary of Distance-Based Pricing Options (Pricing Methods) 

Type Description Equipment 
Costs 

Operating 
Costs 

User 
Inconvenien

ce 

Price 
Adjustability 
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Odometer 
Audits 

Odometer readings 
are collected by 

certified odometer 
auditors, usually 
during scheduled 

maintenance 

Low Low Low Low 

VUDAR Vehicle operating 
hours are recorded 

by a small instrument 
installed in each 
vehicle. Data are 

transmitted annually 
at a special station. 

Medium Low Low Medium 

On Board 
Data 
Collection 

An electronic system 
in each vehicle tracks 

mileage. Data are 
transmitted monthly 

to a central 
computer, either 

automatically or by 
users. 

High Medium Medium Low-Medium 

GPS A GPS system is 
used to track the 
location of each 
vehicle. Data are 

automatically 
transmitted monthly. 

High Medium Low High 

 

Eno, 2014, Raise User Fees: The Road to Good Highway Policy, Eno Center for Transportation, 
Washington DC 

Highway Trust Fund fuel tax receipts have remained nearly flat for a decade.  Meanwhile, 
highway construction and maintenance costs have increased and a growing funding gap has 
emerged.  To adequately fund the highway infrastructure which it oversees, the Federal 
Government now faces three choices.  It can raise highway user fees – the best option.  Or, the 
Federal Government can obtain the funds either by cutting other programs or raising other taxes.  
Finally, if it prefers to fund infrastructure inadequately, it can stay put. 

The Eno Center for Transportation (Eno Foundation) is a non-profit charitable foundation founded 
in 1921 to promote safe mobility by ensuring that traffic control became an accepted role of 
government and traffic engineering became a recognized professional discipline. 

 

Eno, 2022, Eno Launches New Research Initiative to Help Define Parameters for a National VMT 
Fee Pilot, Eno Center for Transportation, Washington DC 

Governance and administration: What institution(s) should be responsible for administering the 
pilot, setting rates, and collecting the fees? If multiple agencies are needed to administer (e.g., 
U.S. DOT and IRS) what recommendations are there to best coordinate and share data in a 
timely and efficient way? 

Data collection: Transitioning to a VMT will require revenue and data collection unlike the current 
motor fuel taxes. Who will ultimately be responsible for collecting the data? How will this data be 
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collected? How do states facilitate an interoperable system that accounts for inter-state / out-of-
state driving? How can the system be auditable and prevent fraud? 

Participation: Motor fuel taxes are an indirect user fee that require almost all users of the system 
to pay. Who should participate in the pilot so that it studies a reliable cross-section of the driving 
public and provides a reasonable proxy for a future national VMT system? 

Equity: Equity in all its forms must be fully vetted in any transition to a VMT user fee system. How 
does the pilot address potential unintended consequences on Americans in rural areas? What are 
the specific impacts on low-income households? Is a differing per-mile rate needed that accounts 
for vehicle weight and emissions? Should a maximum fee or “opt-out” annual fee be established? 
Are the impacts to commercial vehicles different than privately-owned passenger vehicles? 

Efficiency: The motor fuels taxes are collected from very few sources, therefore there is very little 
administrative overhead involved. How does the pilot program address the collection efficiency? 
When does the burden on the taxpayer much less the agencies responsible for the collection 
outweigh the additional precision of the data/collections? 

Privacy: How does the pilot address the privacy concerns? 

 

Oregon RUC, Oregon Department of Transportation presentation at the National Conference of 
State Legislatures 

https://www.ncsl.org/Portals/1/Documents/transportation/Maureen-Bock-Oregon-RUC-
Overview.pdf 

 

Oregon, Road Usage Charge Fact Sheet 

https://leg.mt.gov/content/Committees/Interim/2021-
2022/Transportation/22_March/Oregon_Road_Usage_Charge_Fact_Sheet.pdf 

 

Utah RUC 

https://roadusagecharge.utah.gov/ 

 

Metcalf, Gilbert E., 2022, The Distributional Impacts of a VMT-Gas Tax Swap, National Bureau of 
Economic Research (NBER) Working Paper No. 30129, JEL No. H22,H23,Q48,R48, Department 
of Economics, Tufts University, Medford, MA 02155, gilbert.metcalf@tufts.edu   

More stringent fuel economy standards and increased market penetration of electric vehicles 
(EVs) present challenges to federal policy makers who historically have relied on motor vehicle 
fuel excise taxes to fund highway projects. This paper considers the distributional implications of 
a federal tax swap where a new vehicle miles travelled (VMT) tax is used to finance a reduction in 
the federal excise tax on gasoline. Whether the tax shift is progressive (relative to the pivot point) 
or not depends on the sign of the income elasticity of demand for fuel intensity. If it is negative 
(higher-income households demand more fuel efficient cars), then the tax shift is progressive 
around the pivot point. Conversely, if it is positive, then the tax shift is regressive around the pivot 
point. Where the pivot point occurs and how progressive a shift occurs is an empirical matter. 
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Using data from the 2017 National Household Travel Survey (NHTS), I find that the income 
elasticity of fuel intensity is negative and that this revenue-neutral tax swap to be mildly 
progressive for all household incomes below $200,000. This is driven, in part, by the fact that 
higher income households are more likely to drive hybrid and electric vehicles and to own newer 
vehicles which, due to increasingly stringent fuel economy standards, tend to be more fuel 
efficient. How the progressivity of a tax swap changes as fuel economy standards are raised and 
EV market penetration increases depends on who purchases EVs and more efficient vehicles. 
Federal policy will likely play a role in influencing the future distribution of EV ownership. In 
addition, I find the tax swap benefits rural drivers and has no appreciable differential impacts on 
Black and Hispanic households. 

 

Federal Highway Administration (FHWA), 2009, Non-Toll Pricing - A Primer, Washington DC 

https://ops.fhwa.dot.gov/publications/fhwahop08044/cp_prim6_01.htm 

States and local jurisdictions are increasingly discussing congestion pricing as a strategy for 
improving transportation system performance. In fact, many transportation experts believe that 
congestion pricing offers promising opportunities to cost-effectively reduce traffic congestion, 
improve the reliability of highway system performance, and improve the quality of life for 
residents, many of whom are experiencing intolerable traffic congestion in regions across the 
country.  

Because congestion pricing is still a relatively new concept in the United States, the Federal 
Highway Administration (FHWA) is embarking on an outreach effort to introduce the various 
aspects of congestion pricing to decision-makers and transportation professionals. One element 
of FHWA’s congestion pricing outreach program is this Congestion Pricing Primer Series. The 
aim of the primer series is not to promote congestion pricing or provide an exhaustive discussion 
of the various technical and institutional issues one might encounter when implementing a 
particular project; rather, the intent is to provide an overview of the key elements of congestion 
pricing, illustrate the multidisciplinary aspects and skill sets required to analyze and implement 
congestion pricing, and provide an entry point for practitioners and others interested in engaging 
in the congestion pricing dialogue. 

The concept of tolling and congestion pricing is based on charging for access and use of our 
roadway network. It places responsibility for travel choices squarely in the hands of the individual 
traveler, where it can best be decided and managed. The car is often the most convenient means 
of transportation; however, with a little encouragement, people may find it attractive to change 
their travel habits, whether through the consolidation of trips, car-sharing, by using public 
transportation, or by simply traveling at less-congested times. The use of proven and practical 
demand-management pricing that we freely use and apply to every other utility is needed for 
transportation.  

The application of tolling and road pricing provides the opportunity to solve transportation 
problems without Federal or state funding. It could mean that further gas tax, sales tax, or motor-
vehicle registration fee increases are not necessary now or in the future. Congestion pricing is not 
a complete plan of action. It has to be coordinated with other policy measures to maximize 
success.  
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Most forms of congestion pricing involve the levying of direct tolls on highway users in one form or 
another. This volume focuses on forms of congestion pricing that do not involve tolls but that are 
still aimed at creating more efficient pricing mechanisms for automobile use. 

 

Sustainable Mobility for All (SuM4A), 2019, Global Roadmap of Action Toward Sustainable 
Mobility: Efficiency, The World Bank, Washington DC, 
https://thedocs.worldbank.org/en/doc/770771571411013799-
0090022019/original/EfficiencyGlobalRoadmapofAction.pdf 

This paper provides the economic arguments for, (1) allocative efficiency (“build the right things”) 
and, (2) productive efficiency (“build things the right way”) to support sustainable mobility.  

Chapter 4 sets a list of 47 specific measures or actions that will help countries achieve the 
efficiency goal, grouped under four approaches, or “toolboxes” - Economics & Finance, 
Regulatory & Institutional, Engineering & Technology, and Communications.  
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Appendix – Government of Canada 
Infrastructure Canada, Programs and Funds Available for Ontario 

 

A.  The Investing in Canada Plan (Canada's long-term infrastructure plan, and its various components) includes: 
• Investing in Canada Infrastructure Program 
• Federal Gas Tax Fund 
• Disaster Mitigation Adaptation Fund 
• Smart Cities Challenge 
• Other Infrastructure Canada Programs 
• Programs Delivered by Federation of Canadian Municipalities 
• Programs Delivered by Other Government Departments and Agencies 

Specific information about Infrastructure In Ontario is found at: 

https://www.infrastructure.gc.ca/plan/prog-proj-on-eng.html#s1_1 

 

B.  Specific information about the Canada Community-Building Fund  (former Gas Tax Fund) is found at: 
https://www.infrastructure.gc.ca/plan/gtf-fte-eng.html 

As of June 29, 2021, the Gas Tax Fund has been renamed the Canada Community-Building Fund (CCBF). This name change better 
reflects the program’s evolution over time and will not alter or modify the objectives or requirements of the program. 

The Canada Community-Building Fund (CCBF) is a permanent source of funding provided up front, twice-a-year, to provinces and 
territories, who in turn flow this funding to their municipalities to support local infrastructure priorities. Municipalities can pool, bank and 
borrow against this funding, providing significant financial flexibility.  

The Canada Community-Building Fund delivers over $2 billion every year to 3600 communities across the country. In recent years the 
funding has supported approximately 4000 projects each year. Communities select how best to direct the funds with the flexibility to 
make strategic investments across the following 19 different project categories: 

• public transit 
• wastewater infrastructure 
• drinking water 
• solid waste management 
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• community energy systems 
• local roads and bridges 
• capacity building 
• highways 
• local and regional airports 
• short-line rail 
• short-sea shipping 
• disaster mitigation 
• broadband and connectivity 
• brownfield redevelopment 
• culture 
• tourism 
• sport 
• recreation 
• fire halls 

 

Canada Community-Building Fund update from:  https://www.infrastructure.gc.ca/plan/gtf-fte-eng.html 

On June 1, 2020, the Government of Canada announced that the allocation of $2.2 billion under the Canada Community-Building Fund 
would be accelerated this year and provided in a single payment in June to help Canadian communities recover from the COVID-19 
pandemic as quickly as possible while respecting public health guidelines. 

Learn more about how the Canada Community-Building Fund is working in your province or territory: 
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Under the agreement for the Canada Community-Building Fund, the provinces and territories are accountable for reporting to the 
federal government on the projects that were funded and the benefits that were achieved. 




