Canada’s infrastructure deficit
a sad legacy for future generations
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The health, socio-economic well being and
the quality of life of Canadians depend on
basic infrastructure systems such as roads,
highways, bridges, water supply systems,
sewers, airports, telecommunications facili-
ties and transit systems. Most of Canada’s
infrastructure was constructed between the
1950s and 1970s in response to the popula-
tion growth due to the “baby boom,” high
immigration levels and rapid urbanization.

However, the rapid inflation and high
interest rates in the late 1970s and the
early 1980s, and the resulting recession led
to scarcity of funds for maintenance, which
was deferred routinely leading to acceler-
ated deterioration of infrastructure assets.
In some cases, the escalating deteriora-
tion has resulted in catastrophic failure.
For example, de la Concorde Overpass
collapsed in Laval in September 2007 kill-
ing five people and injuring a number of
others. There have been serious problems
with water supply in some communities,
such as Walkerton, Ontario and North
Battleford, Saskatchewan and a few others
resulting in both loss of life and significant
number of sickness cases.

Aging infrastructure

The above situation was worsened further
by the gradually increasing infrastructure
age and the competing fiscal demand on
the available resources for socio-cultural
and other municipal services. In addition,
the above recession led to the resulting
annual rate of infrastructure growth to
decrease dramatically from 4.8% between
1955 and 1977 to only 0.1% between

1978 and 2000. The consequences of

the decreased rate of growth and lack of
investment in infrastructure are evident
in the observation by the Technology
Road Map (CSCE 2003) that only 41% of
Canada’s infrastructure was less than 40
years old (Figure 1), with another 31%
between 40 and 80 years old, while the age
of the remaining 28% was between 80 and
100 years; therefore a considerable part
of Canada’s infrastructure is well past its
intended service life (FCM-McGill 2007).

FCM-McGill Surveys (1996-2007)

Currently, the federal, provincial and muni-
cipal shares of the tax dollar are 50%, 42%
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and 8%, respectively. The Canadian muni-
cipalities draw their authority from their
respective provincial governments and
they cannot raise any taxes independently.
The resulting gross financial imbalance and
the resulting lack of investment has made
it very difficult to manage the increased
infrastructure responsibilities, and has
resulted in a serious maintenance and
rehabilitation backlog, leading to continu-
ously increasing infrastructure deficits. A
detailed Federation of Canadian Municipal-
ities-McGill University survey (FCM-McGill
1996), based on 28% municipal response
and representing 55% of Canada’s popula-
tion in four distinct population groups,
ranging from less than 10,000 to more than
400,000, estimated a national municipal
infrastructure deficit of $44 billion, with
the roads, bridges and sidewalks being in
the greatest need of repairs.

Funding shortage was noted as the
most serious impediment to successful
rehabilitation and replacement of the infra-
structure. The survey recommended some
immediate steps to halt the infrastructure
decline and to meet growth without jeop-
ardizing the provision of any needed new
facilities. It also recommended a greater
emphasis on maintenance and rehabilita-
tion of infrastructure rather than construc-
tion of new infrastructure. The Federal
Government was also urged to renew the
Canada Infrastructure Program, subject to
a set of recommended principles, shared
equally between the three levels of govern-
ment.

In 2007, FCM recognized the need to
revise the current infrastructure deficit
estimates because of its rapid aging and
escalating deterioration, evident in certain
categories of infrastructure assets. It was
noted that Canada had used up about 79%
of the total service life of its public infra-
structure. It was emphasized that the cost
of upgrading the deteriorated infrastruc-
ture assets had increased exponentially
with increasing age; in many cases, it was
not possible to rehabilitate these assets,
even at exorbitantly high costs, and they
would have to be decommissioned and
dismantled, followed by the removal of the
debris, and construction of the replace-
ments at a much higher costs.

Other factors influencing these
escalating infrastructure deficits include
community demographics, economics,
geography, local needs and the anticipated
impact of the future climate change. After
detailed consultation among the inter-
ested parties, a draft survey questionnaire
in English and French were developed
for comments by a group of municipal
infrastructure finance, engineering and
planning officials, before it was finalized.
The survey questionnaire was distributed
to 166 municipalities in October 2007,
representing a regionally balanced set
of potential respondents, in groups with
populations ranging from less than 10,000
to more than one million. Full and partial
responses were received from 85 muni-
cipalities, representing a high response
rate of 51%, representing 46% of Canada’s
population.

The responses were analyzed to deter-
mine the upgrading requirements of
deteriorated assets and new infrastructure
needs in the areas of water and waste-
water, transportation, transit and other
public infrastructure assets, including cul-
tural, social, community and recreational
facilities and waste management, involving
landfills, recycling and hazardous waste
disposal, storage and recycling facilities.

Water and wastewater systems

The water and wastewater systems com-
prise about 30% of Canada’s infrastructure
stock, and include water treatment, supply
and distribution systems, and sanitary and
storm sewers and related treatment facili-
ties. Statistics Canada (2007) observed
recently that environmental management
and the management of water systems takes
place principally at the level of the munici-
palities which account for more than 80%
of the municipal capital spending in these
areas.

These estimates are close to the 2007
FCM-McGill survey estimate of $31 bil-
lion for upgrading the existing deterior-
ated assets and another $56.6 billion for
new needs. The upgrading deficit has
increased significantly from $21 billion in
1996 because of aging, and the resulting
accelerated deterioration of the under-
ground infrastructure, worsened further by
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deferred maintenance. A major part of the
above needs related to larger cities, such

as Montreal, where the service life of about
33% of water supply pipes and 3% of sewers
was considerably exceeded in 2002 (SNC-
Lavalin/ Dessau-Soprin, 2002). Another 34%
of water pipes will attain their service life

in 2020, which explains the need for new
infrastructure in older cities because of the
extensive deterioration. A similar situation
prevails in communities with populations
smaller than 10,000 — with no water supply
infrastructure in some places. This explains
the large investments required in the larger
and smaller communities.

Transportation systems

The transportation assets constitute about
55% of Canada’s municipal infrastructure
and include paved and unpaved roads,
sidewalks, curbs, bicycle paths, bridges
and overpasses, and the road cleaning
and snow removal facilities. A large part
of Canada’s highways and roads were
constructed in the 1950s and 1960s and
have outlived their service lives and they
must be replaced; the backlog of deferred
maintenance also needs urgent attention.
The 1996 FCM-McGill survey had forecast
an $11.4 billion need for roads, sidewalks,
curbs and bridges, and the other transpor-
tation assets mentioned above were not
considered. The 2007 survey estimate for
upgrading all transportation assets is $21.7
billion, and another $28.5 billion for new
transportation infrastructure with about
38% for the funding needed for smaller
rural and northern communities for trans-
portation networks and related facilities.
According to Statistics Canada, the invest-
ment by the governments in roads has
increased from $4.3 billion in 1998 to $7.3
billion in 2005 without having any signifi-
cant influence on the condition of the road
network.

Figure 1- Age of Canada’s Infrastructure
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Transit systems

The transit systems comprise rapid and
light rail transit systems, subways, trams,
including rolling stock, track, service and
parking facilities and stations, and buses,
including dedicated lanes, rolling stock, ser-
vice and park-and-ride facilities, and stops
and stations. The 1996 FCM-McGill Survey
estimated a deficit of $3.05 billion for transit
systems compared with the 2007 deficit of
$22.8 billion to upgrade the existing deteri-
orated infrastructure, and the new needs
were estimated at $7.7 billion. The Canad-
ian Urban Transit Association (Deloitte
2007) had forecast a deficit of $14 billion for
Canada’s transit facilities, equipment, roll-
ing stock and other related facilities.

Other public infrastructure systems

This remaining catch-all infrastructure
category consists of cultural, social, com-
munity and recreational facilities, and
waste management comprising landfills,
municipal recycling facilities, and hazard-
ous waste disposal, storage and recycling
facilities. The cultural, social, community
and recreational assets vary widely in terms
of the facilities, and the services provided
are mostly inadequate in terms of capacity
and are generally in poor condition due

to aging and accumulated deterioration
over the past few decades. The Canadian
Parks and Recreation Association (2007)
identified a deficit of $15 billion to repair,
rehabilitate and replace the existing deteri-
orated sports and recreational facilities,
and it did not include any new community
needs to address the deficient capacity.
The 1996 FCM-McGill survey had forecast
a deficit of $7.55 billion to upgrade the
existing parks, recreational facilities, and
community and social services. The 2007
survey estimated the current upgrading
deficit to be $18.1 billion, which is in
addition to the budgetary provisions made

by some municipalities to deal with this
situation. The needs for new assets were
estimated at $18.1 billion, mostly in larger
cities with rapid urban growth. In addition,
several communities with populations less
than 100,000 require new facilities over the
next few years.

The deficit to upgrade the existing waste
management facilities was estimated to be
$7.7 billion (FCM-McGill 2007), compared
with the 1996 FCM-McGill estimate of only
$0.98 billion, while the new needs were
established at $4.3 billion

Discussion of survey results

A comparative summary of the findings of
the 1996 and 2007 FCM-McGill surveys is
presented in Table 1, while the needs for
upgrading the existing deteriorated infra-
structure and for new infrastructure in the
four categories are summarized graphically
in Figures 2 and 3.

The research findings show that the
previous infrastructure upgrading deficit
estimate should be revised to $123 billion.
The components of this deficit, such as
that for water and wastewater, and transit
systems are consistent with the estimates of
the specialist organizations, such as Canad-
ian Water Network (2005), Canadian Water
and Wastewater Association (1997) and
Water Strategy Expert Panel (2005) and Can-
adian Urban Transit Association (Deloitte,
2007). This deficit estimate is comparable
with the 2003 Canada West Foundation esti-
mate (FCM 2006) of $125 billion to upgrade
all Canada’s infrastructure. Another 2003
estimate by Mirza and Haider also placed
the national infrastructure deficit at $125
billion, which was expected to grow to $400
billion by 2020.

Actions needed
The 2005 biennial survey of all US infra-
structures by the American Society of Civil

Table 1 - Municipal Infrastructure Deficit in 1996 and 2007

Upgrading Upgrading Now Needs
Facilities Considered Needs Needs 2007 Survey
1996 Survey 2007 ($Billions)
($Billions) ($Billions)
Water and wastewater 21 31 56.6
infrastructure
Transportation 11.4 21.7 28.5
Transit 3.1 22.8 7.7
Cultural, social, recreational facili- 8.5 40.2 18.1
ties and waste management
TOTAL ($Billions) 44 123.4 115.2
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Figure 2 - Municipal Deficit for Existing
Infrastructure by Category (Billions of Dollars)

11.1
19.9

Engineers (ASCE 2005) gave it a failing
grade of “D” and estimated the upgrading
needs at $1.65 trillion. Based on the popu-
lations of Canada and the US, the rough
rule of thumb suggests the Canadian
expenditure to be about one-tenth of the
corresponding US expenditures; the esti-
mate for upgrading Canada’s infrastructure
would be approximately $165 billion which
is close to the projected deficit of $123
billion. It should be noted that the Federal
and the state governments in the US recog-
nized the seriousness of the infrastructure
crisis much earlier than any of the govern-
ments in Canada and undertook several
steps to improve the situation.

It would be appropriate for Canada’s
Federal Government to acknowledge the
serious infrastructure crisis and to work
with the provincial and municipal govern-
ments, to develop appropriate national
policies, regulations and support mechan-
isms to combat the current crisis and to at
least upgrade Canada’s infrastructure to
an acceptable level. The price of not doing
anything or continuing to postpone tackling
the infrastructure crisis will be quite severe
in terms of productivity, economic progress,
international competitiveness and the overall
quality of life for present and future citizens.

Ottawa must show leadership and
take appropriate steps to resolve the
crisis which would include as a first step
the identification and description of the
serious problem, followed by definition of
the size, nature, extent and geographical
and jurisdictional characteristics of the
infrastructure deficit. These should
constitute the first step in developing
both short-and long-term policies for
appropriate investments to upgrade
Canada’s infrastructure. Logical accurate
investment priorities can be developed only
through understanding the scope of the
crisis in each region. Besides providing the
basis for a more rational intergovernmental
investment strategy, it will also be the
cornerstone for a robust accountability
framework. Otherwise our children and
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Figure 3 - New Municipal
Infrastructure Needs (Billions of Dollars)
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grandchildren will have to pay the cost of
the neglect of infrastructure by the current
generation and the politicians, which will
be several times the monetary value of

the current infrastructure deficit of $123
billion.

A preliminary estimate of the deficit in
2067, if the current conditions are not eradi-
cated and the cycle of deferred or inad-
equate maintenance is continued, is around
two trillion dollars. However, if the assets
are inspected and maintained properly,
the infrastructure assets will continue to
“grow old gracefully” and would continue
to appropriately serve the future Canadian
generations without exorbitantly expensive
investments.

Summary and conclusions

Presently, Canada is facing a serious infra-
structure crisis, with needs for upgrading
the existing deteriorated infrastructure at
$123 billion and for new infrastructure at
$115 billion. All levels of government must
acknowledge the serious infrastructure
crisis and Ottawa must provide leader-
ship in the development of appropriate
national policies, regulations, innova-

tive financing techniques (such as P3’s)
and the needed support mechanisms to
combat the crisis and take strong steps to
restore all of Canada’s infrastructure to an
acceptable level. The cost of inaction will
be tremendous and it will place a burden
on the future generations which will be
many times the present infrastructure
deficit. A consequence of this inaction and
lack of appropriate maintenance, repair
and rehabilitation would be the escalation
of the current deficit to about two trillion
dollars in 2067.
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