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DEFINITIONS
The following definitions support the analysis contained within this report.
Full‐time equivalent employment is the full‐time equivalent of the number of people working in a
particular year. This will be a combination of full‐time, part‐time and seasonal jobs. If four jobs are
created that are 50% part‐time for a year, then the full‐time equivalent will be two full‐time equivalents
of employment. The terms employment and full‐time equivalent employment are used interchangeably
in this report.
Full‐time equivalent person years of employment are the sum of the full‐time equivalent employment
created from an investment. If two full‐time equivalents of employment are created from investment
for 10 years, then the full‐time equivalent person years of employment from the investment will be 20
years.
Economic productivity is defined as Gross Domestic Product which is an aggregate measure of
production equal to the sum of the gross values added of all resident institutional units engaged in
production (accounting for any taxes, and subsidies, on products not included in the value of their
outputs).
Sustainability is defined in the context of public infrastructure investors, such as the ability of
governments to raise fiscal revenues from the economic activity and wealth that is generated by
infrastructure investment impacts and includes direct, indirect, induced and system effects.
Direct impact is the economic impact (such as wages, tax revenue, and employment) by industries
which are directly responsible for the building and/or the implementation of the infrastructure. These
activities are the initial beneficiaries of the investment as the industries will need to increase their final
production output of the specific goods or services which they produce that are required for the
implementation of the public infrastructure investment.
Indirect impact is the economic impact by industries that produce commodities which are required by
the direct impact industries in order to build or implement the public infrastructure investment.
Induced impact covers the longer term productivity benefits that may result from companies increasing
their output through increased capital investments or investments in improved productivity, and
increased consumer demand through higher wages or greater profits.
Systems effects occur throughout the economy as each constraint to productivity or growth is removed.
For example, an increase in water and wastewater assets supports the present and future productivity
of other infrastructure investments and users of infrastructure. This is sometimes referred to as the
growth‐related effects.
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EXECUTIVE SUMMARY
P REFACE
Sufficient investment in Region of Peel (RoP) infrastructure ensures that the region’s roads, waste
management, transit systems as well as water and power delivery are properly maintained and are
adequate to serve the growing needs of the population of the region and the province. Beyond the basic
societal needs, this investment also plays an important economic role in the way it supports the means
of production and transportation of the region’s goods and services.
The analysis contained in this report is focused upon the post 2031 economic impact of different levels
of new water and wastewater investment on the Peel region, Ontario and Canadian economies as
measured in terms of employment, economic productivity and the ability of different levels of
government to raise fiscal revenues to sustain such an investment.
The study is approached using an agent‐based socio‐economic simulation platform in conjunction with
historical evidence from Statistics Canada and the RoP to simulate the behaviour of economic agents
under different sets of new water and wastewater investment policies in order to understand the
emergent results from their expected future interactions. For this purpose, we have assumed that
taxation rates and municipal fiscal policies do not change into the future, and we have viewed the Peel
region as a single economy with one government tier (i.e. revenue and investment data for the region
and member municipalities have been grouped). Future studies are encouraged to decompose the
analysis into member municipalities of the region to understand the effects of different municipal levels
of development and dependency upon new water and wastewater investment.
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R ESULTS AT A G LANCE
Prosperity
Metrics

Results

Employment

Beyond the year 2031, economic prosperity for the region is maximized under a $4 to $4.5
billion water and wastewater investment.

with
Economic
productivity
=
Government
revenues

Employment

Quantity of employment tends to be maximized beyond the $3 billion investment level. The
quality of employment, productivity and the ability of governments to raise fiscal revenues are
maximized at the $4 to $4.5 billion investment level.
Economic production returns peak at the $5.5 billion investment level, with negative marginal
rates of return occurring thereafter. Water and wastewater systems become over‐capitalized
at these levels.
Benefits of water and wastewater new infrastructure investment are dependent upon the
concurrent investment by the private sector and other public infrastructure types by
municipalities, the province and the federal government.
$4 billion investment concurrently supports up to 200,000 new jobs in the region and 2.8
million person‐years of employment from direct, indirect, induced and systems effects.
Approximately 98% of the impact of new infrastructure investment into water and wastewater
is related to the support of jobs that accrue from population growth and other investments.
For every job created in the region, between 1.37 and 1.47 jobs are created for Ontario
(inclusive of the region) and between 1.56 to 1.69 jobs are created for Canada (inclusive of the
province).
The investment supports approximately 4.7 million person‐years of employment in Canada,
with 86% of that employment in Ontario and 70% of that employment within or near the
region.

Economic
productivity

$4 billion investment concurrently supports up to 1.17% of real annual GDP growth for the
RoP.
This supports an incremental change in the GDP real rate of return for Ontario of 0.14%
annually (inclusive of the region) and 0.07% annually (inclusive of the region) for Canada.
For every $1 of real GDP created in the region, Ontario benefits within the range of $1.13 to
$1.18 of real GDP (inclusive of the region) and Canada benefits within the range of $1.19 to
$1.27 of real GDP (inclusive of the region).

Government
revenue
earning ability

$4 billion investment concurrently supports up to 0.64% of real rate of fiscal revenue growth
per capita for the Peel region. This is contrasted against the “no investment” case where a
0.53% average annual abatement of fiscal revenue generation ability per capita occurs for the
Peel region.
For every $1 of municipal revenue generated in Peel region from the investment, Ontario
provincial government revenues benefit within the range of $1.59 to $1.77 (net of the region)
and federal revenues benefit within the range of $1.26 to $1.50 (net of the region and of
Ontario).
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C ONCLUSIONS
Using a large scale data‐intensive agent‐based modeling platform called Prosperity at Risk (PaR), the
impact of various water and wastewater infrastructure investment scenarios on Peel region, Ontario and
Canada were analyzed to determine the level of investment that would result in the maximum economic
prosperity as measured by employment and productivity which together create economic sustainability.
At a future Peel region population of 2.54 million, new water and wastewater investments of $4 billion
to $4.5 billion are expected to maximize economic sustainability. The quantity of employment tends to
be maximized beyond the $3 billion investment level. The quality of employment, productivity and the
ability of governments to raise fiscal revenues are maximized at the $4 to $4.5 billion investment level.
Economic production returns peak at the $5.5 billion investment level, with negative marginal rates of
return occurring after this level. Water and wastewater systems become over‐capitalized at these levels.
Approximately 98% of the impact of new infrastructure investment into water and wastewater is related
to the support of jobs that accrue from population growth and other investments. Other investment
interdependencies include concurrent investment in other public infrastructure types by municipalities,
the province and the federal government. The key dependencies are summarised as:
•
•
•
•
•
•

Peel region would grow from 1.4 million to 2.54 million in 2063;
Ontario would grow from 13.6 million to 20.3 million in 2063;
Canada would grow from 34.6 million to 45.2 million in 2063;
Municipal infrastructure investments that benefit the Peel region grow from $837 million in
2014 to $2.2 billion in 2063;
Senior level government infrastructure investments that benefit the Peel region grow from $1.6
billion in 2014 to $4.1 billion in 2063;
Industry capital investment in and around the Peel region grow from $7 billion in 2014 to $9.8
billion in 2063.

These dependencies along with population growth form the primary drivers for the risk and return
generated from a RoP water and waste water investment. The results of this simulation showed that at
a Peel region population of 2.54 million, new water and wastewater investment of $4 billion to $4.5
billion is considered to be the most macro‐economically responsible investment.
The results presented were simulated at the sub‐optimal historical infrastructure trend where the
municipal infrastructure spending is at 1.7% of GDP and public “other” infrastructure spending is at 2.2%
of GDP. The results at the optimal new infrastructure investment level would increase the GDP and fiscal
revenue cases for $4 billion of water and wastewater investment by at least 20%.
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1.0 INTRODUCTION AND BACKGROUND
1.1 B ACKGROUND : P EEL R EGION G ROWTH
Established in 1974, the Region of Peel (RoP) is one of a number of municipalities in the Greater Golden
Horseshoe Area. Located at the south western end of Lake Ontario, it is made up of the cities of
Mississauga and Brampton, and the town of Caledon. In 2012 the region’s population was 1.38 million
people with over 686,000 employed residents (1). The Region’s strong emphasis on infrastructure has
made it an attractive location for residents and businesses (2).
With strong growth occurring throughout Ontario, the Provincial government created the Places to
Grow (P2G) initiative, which sets out forecasts on population and employment to ensure that the
province and municipalities can financially plan for the needs of the future (3). Representing the second
largest grouping of municipalities in Ontario, special attention was paid to the Peel region, given the
intensification occurring in the Hurontario Corridor and Mississauga City Center (MCC), and Greenfield
growth in the north (4).
P2G projections released in 2013 suggest that the residential population is expected to reach 1.64
million by 2031 (1.90 million under high growth scenarios) and 1.97 million by 2041 (2.3 million under
high growth scenarios) (4; 5). Further, the number of employed residents is expected to reach 0.87
million in 2031 (0.94 million under high growth scenarios) and 0.97 million in 2041 (1.11 million under
high growth scenarios). Housing units are expected to grow from 391,000 in 2011 to 518,000 in 2031 (6).
The number of businesses in Peel has grown by 14.6% in the past year (1).
The regional government of Peel provides services in the areas of cultural development, environmental
stewardship, health and safety, infrastructure, social services, and transportation systems. Accessible
and well maintained infrastructure is essential for existing and future growth. This necessitates the need
for close coordination between planning and financing professionals. The water and wastewater
services are the focus of this report and have played an essential role in Peel’s growth and prosperity.
One tool used to support growth is the continuously updated Water and Wastewater Master Servicing
Plan (2).

1.2 W ATER AND W ASTEWATER M ASTER S ERVICING P LAN
The Master Servicing Plan is a 20 year plan that identifies projected growth and subsequent
infrastructure requirements. The Plan assists in planning future financial requirements and identifying
funding sources for treatment, storage, and transmission of water and wastewater (ROP Water
Division’s Financial Plan, 2010). The original plan was approved in 1999 and sets out strategies to meet
growth up to 2031. The plan is updated every five years and identifies the location, capacity, timing and
costing for maintenance and construction of new infrastructure. To avoid sudden and significant rate
increases or debt financing, long term capital financing is planned (5).
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With the adoption of the Places to Grow initiative, the plan was updated in 2013 with the Peel region
expecting a substantial increase in its population and business establishments past 2031. More dwellings
and businesses are expected to place a strain on current water and wastewater treatment capacity,
necessitating the construction of new water and wastewater infrastructure. Business growth will
generate additional strain on the water system especially since much of it supports manufacturing and
construction, two sectors that are heavy users of water.
The plan outlines various ways in which population and business growth can occur such as in designated
intensification areas or in Greenfield areas. Intensification areas include the Hurontario Corridor, which
is heavily populated in some segments, and the Mississauga City Centre. The plan outlines that due to
the undeveloped nature of Greenfield areas, investment will be primarily focused upon constructing
new local transmission systems that will connect with pre‐existing systems (4). In addition, upgrades
would be required at existing sites to handle the increased water demand and wastewater inflow.
Watermain and sewer pipes are examples of needed new infrastructure: approximately 400 km of pipe
in Greenfield areas compared to 60 km for intensification areas will be needed (4). This adds capital
costs to Greenfield development and increases long‐term operation and maintenance budgets of the
infrastructure in this area.
The estimated cost to deliver needed water and wastewater services for the intensification and
Greenfield areas is between $2.3 billion and $4 billion. These estimates are derived from different
population growth estimates (see section 1.1). The lower estimate is derived from an intensification only
scenario where the Peel population is 2.21 million, post 2031. The higher cost estimate is in a scenario
where intensification and heavy Greenfield development occurs (‘build‐out’). The RoP population would
reach 2.54 million in this scenario.

1.3 R ESEARCH O BJECTIVE
Population and employment growth beyond 2031 has infrastructure consequences. Prior to undertaking
such an investment, the members of Council have sought a macroeconomic understanding of the impact
of the $2.3 billion to $4 billion investment post 2031, as identified in the Water and Wastewater
Servicing Master Plan. The analysis contained in this report has the objectives of:
•

•
•

Informing Council of the economic impact of different levels of new water and wastewater
investment on the Peel region, Ontario and Canadian economies as measured in terms of:
o Employment; Productivity/economic activity; and
o Ability of different levels of government to raise fiscal revenues to sustain such
investment.
Identifying the economic impacts of either not proceeding with the water and wastewater
infrastructure investment or proceeding at a reduced level of investment; and
Identifying the economic optimal level of the water and wastewater investment and the key
risks to the economic returns of that optimal.
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2.0 APPROACH TO ANALYSIS
Conducting a macro‐economic assessment of the regional risks and returns of new water and
wastewater investment that begins in the year 2031 and potentially ends by 2060 is no trivial task. Given
the timeframes involved, a modeling capability is required to meet the criteria of robustness, realism
and respect for the local characteristics of the region and as well as the region’s planning policy
framework. Further, the modeling framework must be able to attribute impacts to different socio‐
economic forces and policies and be responsive to the running of different scenarios. An agent‐based
regional simulation platform was considered the most appropriate approach for this study.

2.1 P ROSPERITY AT R ISK S IMULATION
The agent‐based regional simulation platform modeled the economic and demographic states of each
member of the population from current levels through to the potential build out of the region to 2.54
million people. Agents represent individual’s governments, and industries that interact with one another
through economic transfers (such as taxation, investment, consumption).
The simulation is designed to take a simultaneous account of the cycle of regional planning and
development.
Figure 1

Prosperity at Risk Simulation
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The agent‐based approach provides a multi‐dimensional view of the regional economy in the context of
the larger provincial and national economies giving the simulation platform a unique perspective on the
relationships between various events, such as changes in the infrastructure investment policy. An
investment is effectively tracked within the platform as it creates direct, indirect and induced impacts
within specific parts of the economy with the impacts understood within the greater scope of the
various national accounts. The consistencies of the simulated results are verified within Canada’s System
of Macroeconomic Accounts (CSMA) to ensure a strong and realistic constraint on the behaviour of
computer represented agents.
2.1.1 OVERVIEW OF THE ECONOMIC MODEL
The following structure and logic diagram (Figure 2) shows the general linking of demographics, labour
force, productivity and interdependencies of all industries within the simulation platform. As a result, a
change in the input parameters in one part of the system can be monitored and conclusively linked to
long term impacts on production, income and taxation revenue.
Figure 2

Schematic of the Economic Model
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The economic simulation is driven by three models within the platform:
1. The Production Model: An agent based model in which agent industries produce commodities
for final consumption by households or governments as well as for intermediate consumption
by other industries. Each industry is responsible for the production of multiple commodities and
strives to reach target production levels which are set by consumers as well as the other
industries. The ability to realize the target production is constrained by the skill level of
employees and the productivity of the available capital (technology). The industry levels can
hire/fire workers and invest in capital as well as financial assets.
2. The Labour Force Model: An agent based model in which the state of individual people is
simulated as they age, change their employment status, earn wages and make decisions about
their spending habits. The individuals account for the population of the economic region, the
final consumers of the produced commodities and the labour force for producers of
commodities.
3. The Economic Account Model: In order to ensure complete consistency of all of the economic
results (from the production and labour models), Canada’s System of Macroeconomic Accounts
(CSMA) was used. This provides a complete portrait of the aggregated economic activity within a
specific period of time. The main accounts consist of productivity, income, expenditure, financial
and balance of payments information. In that sense, each account provides a different
perspective of the economy and the economic activity within the production and labour models.
This ensures that all simulated results together provide a consistent picture of the overall
economy while ensuring that all micro‐economic results are reasonable. This provides a strong
limitation on the degrees of freedom of the models.
2.1.2 IMPACT OF INFRASTRUCTURE INVESTMENT
The complete impact of an investment into water and wastewater infrastructure is determined in the
context of all economic activity within a specific region. Evaluation traditionally begins with measuring
the effect of the influx of funding which will have three direct, indirect and induced impacts:
1. Direct Impact: The industries which are directly responsible for the building and/or the
implementation of the infrastructure are the initial beneficiaries of the investment. The
investment impacts these industries in two important ways. First, the industries will need to
increase their final production output relating to the specific goods or services which they
produce and which are required in the implementation of the public infrastructure investment.
This will be accomplished through a combination of increased productivity and creation of new
employment in order to meet the increased production needs;
2. Indirect Impact: The industries that produce commodities which are used in the intermediate
production relating to the building and/or the implementation of the infrastructure must
increase their production output in response. This again will be accomplished through a
Page | 8

Region of Peel Economic Study: Water and Wastewater Infrastructure Investment Beyond 2031

combination of increased productivity and creation of new employment within those industries.
This is done through the input‐output relationships within the production model;
3. Induced Impact: Direct and indirect impacts on the industries lead to changes in the labour force
relating to changes in real wages, employment, and productivity. This can produce several long
term impacts including:
• Increases in income within households (those individuals who found new employment or
whose real wages had increased) which leads to increases in consumption and household
investments, thus increasing the demand for all produced commodities;
• Increases in corporate profits (due to increased production) which leads to new investments
such as financial assets or private capital formation;
• Increases in household income and corporate profits which can provide additional taxation
revenues for the governments; and
• Creation of the infrastructure itself can impact the productivity of some industries in the
long term (creation of an improved highway system will increase the productivity of the
transport industry). The increased productivity of the impacted industries leads to changes
in real wages.
New infrastructure investment (such as in water and wastewater) impacts the evolution of the
economic and demographic outcomes far beyond the direct, indirect and induced benefits to industries
and communities. In this report we refer to these effects as system effects that recognize infrastructure
as a necessary foundation upon which economic agents move resources and produce goods. A failure in
one of these critical links can sometimes hinder the sustainability of the infrastructure investment and
can have adverse impacts on the regional economy. System effects are therefore associated with the
economic activity that is put “at risk” if a particular kind of new infrastructure is not conducted while the
population is growing and other infrastructure investments are made.
Figure 3 demonstrates the challenges of measuring the economic prosperity that is supported by water
and wastewater new investment and the interdependencies. With a simulation beginning in 2014, the
cycles of dependencies and risks to the economic rates of return on water and wastewater follow
broadly:
•
•
•
•
•

Peel region population grows to 1.64 million (expected year 2031);
RoP invests $2.3 billion in new water and wastewater investment up to 2031;
Peel region population grows to 1.97 million (expected year 2041);
RoP may or may not invest up to $4.0 billion in new water and wastewater investment beyond
2031 up to a potential full build out of 2.54 million residents;
During this time, what is occurring with:
o Municipal infrastructure investments in and around the region?
o Senior level government infrastructure investments in and around the region?
o Residential investment and property values in the region?
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o
o
o

Employment lands development and policy in the region?
Industry capital investment in the region and surrounding areas?
Employment growth in the region, surrounding areas, the province and the country?
Figure 3

Water and Wastewater Investment and Interdependencies

Region of Peel
population growth 2031

Employment
growth
Industry capital
investment

2014
1.64M

$2.3B new W/WW
investment to 2031 $2.3B
Region of Peel
population growth
2041
$4B new W/WW
investment made for
population from 1.64M
to 2.54M

1.97M

$4B

?

?
?

Prosperity Goals

?

Max Employment
Max Productivity
Max Sustainability

?
Region of Peel
population grows to
2.54M

Employment lands
development

?
?

Residential
investment,
property values
Senior level
government
infrastructure
investments

Municipal
infrastructure
investments

To understand system effects of new water and wastewater investment is to understand how these
cycles of events are dependent upon new water and wastewater investment. This is what is investigated
within the agent‐based paradigm of the Prosperity at Risk system as the future with and without the
investment can be investigated to assess the impact upon other economic activities, and therefore
those economic activities that are “at risk”. To take account of the complexity of dealing with
investments in the structural foundation of the economy and community, the causal relationships
between several key elements within the economy is addressed within the model in order to provide a
realistic picture of the impacts of the investment and its subsequent self sustainability.
2.1.3 KEY DATA SOURCES
The algorithms of the platform are trained against both Statistics Canada data and regional
characteristics data in order to take into account:
•
•
•

Provincial and regional movement of the population, their age and employment status;
Provincial and regional employment type and industry mix;
Regional criticality of water and wastewater infrastructure for productivity and physical
population support;
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•
•
•
•

Provincial and regional infrastructure type policy and funding;
Provincial and regional constraints on private capital investment;
Provincial and regional fiscal policies; and
Federal government fiscal policies.

Table 1 provides a summary list of the datasets used to train the algorithms of the platform.
Table 1

Overview of data inputs used in the analysis

Statistics Canada Data
National Balance Sheet Accounts
Current and Capital Accounts
Financial Flow tables
Balance of international
payments
Income tables
Input‐Output tables
Labour Force Statistics
Federal, provincial, territorial
and local government revenue
and expenditures

RoP Data
RoP Water and Wastewater
Master Servicing Plan
Employment by ward
Infrastructure Stewardship
reports
Export Data
Growth Plan Data by SGU,
projected development areas
Taxation history by ward
Income Data

More detailed data sources can be found in Appendix B.

2.2 T HEMES OF E CONOMIC P ROSPERITY
The economic evaluation of public infrastructure investment is performed against the impact upon three
themes of economic prosperity being:
•
•
•

Volume of employment generated by the investment: Measured by regional, provincial and
country of employment
Productivity (rate of return) of the employment generated: Measured by the gross domestic
product (GDP) per capita generated by employment and consumption patterns
Sustainability of investment or the ability to “fund” the investment: Measured by government
fiscal revenues per capita

2.3 K EY A SSUMPTIONS
The following section outlines the assumptions on population and investment in the Peel region
adopted for the purposes of this research.
2.3.1 POPULATION ASSUMPTIONS POST 2031
Figure 4 demonstrates the assumptions on the population projections for the Peel region for select
years between 2013 and 2063. The population projections in 2031 and 2041 represent projections
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performed by the Ontario Ministry of Infrastructure as part of their Places to Grow (P2G) Act. All
simulations performed were forced to conform to such projections as it was beyond the scope of the
research to perform population analysis. Beyond the P2G 2041 projection, the results of the simulation
indicated that by 2051 the population is expected to increase to at least 2.2 million (significant
intensification) and by 2063 the population is expected to reach at least 2.54 million people (potential
build‐out).
Figure 4

Peel Region Population Projections for select years

Peel Region Population Projections
2,800,000

Potential Build‐Out

2,600,000

Significant
Intensification

People Living in Peel Region

2,400,000
2,200,000

P2G
2041

2,000,000
1,800,000

P2G

1,600,000
1,400,000
1,200,000
1,000,000
Year
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2.3.2 WATER AND WASTEWATER INVESTMENT ASSUMPTIONS POST 2031
A $4billion investment into water and wastewater infrastructure post‐2031 is assumed to follow the
schedule in Figure 5. Water and wastewater infrastructure is already expected to receive $2.3 billion in
investment from 2011 to 2031, which was not subject to scenario analysis.

Figure 5

Water and Wastewater Servicing Master Plan Investment Schedule

Baseline Population
Structure

Year

Base year

2011

2047

1,340,000
1,387,000
1,440,000
1,540,000
1,640,000
1,740,000
1,840,000
1,940,000
2,040,000
2,140,000

2051

2,240,000

100,000

2056

2,340,000
2,440,000
2,540,000

100,000

2013
2016
2025
P2G

2031
2035
2037

P2G amendment

2041
2043

Significant Intensification
Significant intensification +
greenfield

2060
Potential build‐out

Population
Population
Change

2063

100,000
100,000
100,000
100,000
100,000
100,000
100,000
100,000

100,000
100,000

Water New Investment
Schedule ‐ Incremental
Assumptions ‐ Billions

Wastewater New
Investment Schedule ‐
Incremental Assumptions ‐
Billions

$0.88
$0.53
$0.22

$0.40
$0.16
$0.11

$0.48
$0.00
$0.20
$0.00
$0.20
$0.00

$1.35
$0.00
$0.14
$0.00
$0.13
$0.00

$0.25
$0.60
$0.00

$0.25
$0.40
$0.00
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Based on the above investment schedule of $4 billion into water and wastewater infrastructure
investment, the Peel region per capita water and wastewater replacement value is represented in Figure
6).
Figure 6

Peel Region per Capita water/waste water replacement value under $4B

Peel Region Per Capita W/WW Replacement Value
under the $4B investment scenario
13,000

P2G
2031

Per Capita W/WW Replacement Value 2012 $

12,000

P2G
2041

11,000
$1.83B

$0.34B

10,000

Significant
Intensification
2051
Potential
build‐out
2063

$0.33B

9,000

$0.45B

$1.0B

8,000

Planned
Sum = $2.3B

7,000

Economic evaluation period
Sum = $4B

6,000

1.4M

1.64M

1.97M

2.2M

2.54M

Peel Region Population (millions)

Figure 7 illustrates the sensitivity analysis that will be conducted to determine the impact of a range of
investment into water and wastewater infrastructure from no investment post‐2031 to investments up
to $4B post‐2031.
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Figure 7

The Peel region per Capita W/WW Replacement Value: Different scenarios

Peel Region Per Capita W/WW Replacement Value
under different investment scenarios
13,000

P2G
2031

Per Capita W/WW Replacement Value 2012 $

12,000

P2G
2041

11,000

Significant
Intensification
2051

10,000

Potential
build‐out
2063

9,000

$4B after 2031
$3B after 2031

8,000

7,000

$0B

$2B after 2031

$1B

$1B after 2031

$2B

$0B after 2031

$3B
$4B

6,000

1.4M

1.64M

1.97M

2.2M

2.54M

Region of Peel Population (millions)

The various scenarios for investment after the 2031 year and the schedule of the investment for each
scenario are shown in Figure 8. For example, a $2.5 billion investment post‐2031 will involve
investments of $2.17 billion between 2031 and 2041 and investments of $0.33 billion between 2041 and
2051.
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Figure 8

The Peel region per Capita W/WW Replacement Value: Different scenarios
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3.0 RESULTS
This section contains the results from the economic simulation of the impact of investment into water
and wastewater on the Peel region, Ontario and the Canadian economy. Section 3.1 provides an
overview of the results with the following sections taking on the results for the Peel region (Section 3.2),
and the results for Ontario and Canada (Section 3.3). Section 3.4 considers the sensitivities and
dependencies of the results on general levels of infrastructure investment within the municipalities and
other public investment activities outside the municipalities. Detailed results can be found in Appendix
C.

3.1 S UMMARY OF O VERALL FINDINGS
3.1.1 REGION OF PEEL OPTIMAL INFRASTRUCTURE INVESTMENT
For the purposes of this analysis, the impact of water and wastewater investment upon economic
prosperity was measured in terms of:
•
•
•

Employment: Volume of employment and the person employment years created;
Productivity: Economic production as measured by GDP;
Sustainability: Ability to raise fiscal revenues.

The maximization of each of these themes of economic prosperity will generally maximize the economic
returns and sustainability of the RoP’s investments in new water and wastewater infrastructure. All
impacts were evaluated across different levels of assumed water and wastewater investment beyond a
regional population of 1.64 million people and simultaneously evaluated for the Regional of Peel,
Ontario and Canada.
Using the combinatorial capabilities1 of the PaR simulation platform, at a Peel region population of 2.54
million, the general conclusions derived from the results of the analysis about which investment levels in
water and wastewater beyond 2031 that make the most economic sense are summarized in Table 2.

1

Combinatorial analysis involves a series of simulations across a variety of different variable combinations to find
the relevant maximums and minimums that are the focus of optimizing policies.
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Table 2

Summary of Overall Findings from the Water and Wastewater Investment

Prosperity
Metrics

Results

Employment

Economic prosperity for the region is maximized under a $4 to $4.5 billion water and
wastewater investment.

Economic
productivity
Government
Revenues

Quantity of employment tends to be maximized beyond the $3 billion investment
level. The quality of employment, productivity and the ability of governments to
raise fiscal revenues are maximized at the $4 to $4.5 billion investment level.
Economic production returns peak at the $5.5 billion investment level, with negative
marginal rates of return occurring. Water and wastewater systems become over‐
capitalized at these levels.
Benefits of water and wastewater new infrastructure investment are
interdependent upon the concurrent investment on other public infrastructure
types by municipalities, the province and the federal government.

Employment

$4 billion investment concurrently supports up to 200,000 new jobs in the region
and 2.8 million person‐years of employment. Approximately 98% of the impact of
new infrastructure investment into water and wastewater is related to the support
of jobs that accrue from population growth and other investments.
For every job created in the region, between 1.37 and 1.47 jobs are created for
Ontario (inclusive of the region) and between 1.56 to 1.69 jobs are created for
Canada (inclusive of the province).
The investment supports approximately 4.7 million person‐years of employment in
Canada, with 86% of that employment in Ontario and 70% of that employment
within or near the region.

Economic
productivity

$4 billion investment concurrently supports up to 1.17% of real annual GDP growth
for the Peel region.
This supports an incremental change in the GDP real rate of return for Ontario of
0.14% annually (inclusive of the region) and 0.07% annually (inclusive of the region)
for Canada.
For every $1 of real GDP created in the region, Ontario benefits within the range of
$1.13 to $1.18 of real GDP (inclusive of the region) and Canada benefits within the
range of $1.19 to $1.27 of real GDP (inclusive of the region).

Government
Revenues

$4 billion investment concurrently supports up to 0.64% of real rate of fiscal revenue
growth per capita for the Peel region. This is contrasted against a 0.53% average
annual abatement of fiscal revenue generation ability per capita for the Peel region
if no investment is made.
For every $1 of municipal revenue generated in Peel region from the investment,
Ontario provincial government revenues benefit within the range of $1.59 to $1.77
(net of the region) and federal revenues benefit within the range of $1.26 to $1.50
(net of the region and of Ontario).
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3.1.2

SPECIFIC ECONOMIC RETURN DEPENDENCIES

Using large scale data‐intensive agent‐based computing of the Peel region, Ontario and Canada,
population growth, employment, industries, wages, productivity, fiscal revenues, infrastructure
dependencies and criticalities were simulated. The analysis focused on the impact of an investment into
water and wastewater after 2031, when it is expected that populations would grow as follows:
•
•
•

Peel region would grow from 1.4 million to 2.54 million;
Ontario would grow from 13.6 million to 20.3 million; and
Canada would grow from 34.6 million to 45.2 million.

During this population growth period, employment and economic activity are dependent upon many
factors, such as public infrastructure investment from all governments, private capital investment,
residential property investment and other sources of investment and consumption factors. Assuming a
$4 billion RoP investment, other notable dependent factors that combine to utilize the productivity of
that investment, and are connected to population growth and the economic prosperity of the Peel
region include:
•
•
•
•
•
•
•

Municipal infrastructure investments: From $837 million in 2014 to $2.2 billion in 2063
Senior level government infrastructure investments: From $1.6 billion in 2014 to $4.1 billion in
2063
Residential investment: From $3.4 billion in 2014 to $8.9 billion in 2063
Industry capital investment: From $7 billion in 2014 to $9.8 billion in 2063
Employment in Peel region: From 699,400 in 2014 to 1,103,214 in 2063
Employment in Ontario: From 6.8 million in 2014 to 9.8 billion in 2063
Employment in Canada: From 17.4 million in 2014 to $1.3 million in 2063

The economic results of the $4 billion new water and wastewater investment in the Peel region beyond
2031 are dependent upon several other investments being made within and around the region. By
simulating the region as an economic and demographic ecosystem, these dependencies were able to be
identified in broad categories (as the details were beyond the scope of this research). These
dependencies are identified in the spirit of understanding the risks associated with maximizing the
economic returns of water and wastewater investment.
Figure 9 illustrates the investment dependencies in terms of multiples of the $4 billion investment in
water and wastewater new infrastructure. For example, the productivity of such a water and
wastewater investment is dependent upon:
•

General municipal public capital investments made up to 11 times the RoP water and
wastewater investment with 64% of this investment being required due to increased population
and water and wastewater investment in Peel; and
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•

General provincial and federal authorities’ public capital investments made up to 21 times the
RoP water and wastewater investment with 51% of this investment being required due to
increased population and water and wastewater investment in Peel.
Figure 9

Dependencies of the $4 billion new Water and Wastewater Investment

Region of Peel
population growth 2031

1.64M
$2.3B new W/WW
investment to 2031 $2.3B
Region of Peel
population growth
2041
$4B new W/WW
investment made for
population from 1.64M
to 2.54M

Industry capital
investment
Employment lands development ?
63 X
Residential investment,
45 X property values
Prosperity Goals
Senior level
government
21 X
Max Employment
infrastructure
Max Productivity
investments
Max Sustainability
11 X
Municipal
infrastructure
investments
SOGR continues
Region of Peel
(operational costs not analyzed
population grows to here) ?
2.54M ?

Employment
growth

1.97M

$4B

These general dependencies are reported to demonstrate the types of risk that the productivity of the
RoP new water and wastewater investments is exposed to. A detailed analysis of the source was not
performed as it was beyond the scope of the assignment. Such an analysis of the dependencies would
require a detailed understanding of the stock of infrastructure assets in and around the region. The
assumptions used to generate the dependencies reported above include the following:
•
•
•
•
•

•

The analysis is applicable to a period of 32 years from 2031
Beyond 2031, the regional population of Peel grows by 55%, or by 900,000 residents, with the
Ontario population growing by 25%, or by 4 million residents
All source provincial public capital asset spending trend is currently 2.2% of GDP
All source municipal public capital asset spending trend is currently 1.15% of GDP
Municipal spending on infrastructure investment equal to 11x the current rate is an aggregate
based upon Ontario general relationships, not Mississauga, Brampton or Caledon specifics.
Every region is different (e.g. natural barriers, density)
Municipal spending on infrastructure investment equal to 11x their current rate supports the
Peel economy which does not conform to regional boundaries (e.g. employees in Peel can work
elsewhere and vice versa). Includes:
o RoP, area municipalities, and other municipalities to extent of supporting the Peel
economy
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o

Government administration capital, highways, roads, bridges, schools, transit, waste
management, health

3.1.3 SYSTEM EFFECTS AND DEPENDENCIES
Traditional input‐output model approaches to evaluating the employment impact of public
infrastructure investment do not recognize these dependencies and are therefore limited to measuring
the direct, indirect and induced impacts of the fiscal stimulus of investment. Given the agent‐based
approach used in this report, these impacts can be stripped out of the simulation. The systems effect of
the same investment is a measure of the employment years at risk by virtue of water and wastewater
being a critical part of the support for population growth and economic activity.
Stripping out the input‐output model results for the Canadian and Ontario economy based on a 2010
industry structure, the impact of a $4 billion investment in water and wastewater assets in Ontario on
total employment in Canada would create almost 119,500 employment years over the simulation
horizon of 32 years (Table 3). Of those, the simulation estimates that 21,300 employment years in direct
impact, 19,900 employment years in indirect impact, and 78,250 employment years in induced impact.
The system effects are much more significant and represent the 4.59 million employment years at risk if
water and wastewater were not made.
Table 3

$4b Water &
Wastewater Evaluation

Direct, Indirect, Induced and System Impacts

Peel Employment
Years

Ontario Employment
Years

Canada Employment
Years

1,060

20,250

21,300

Indirect impacts

976

18,900

19,900

Induced impacts

7,475

70,800

78,250

Total traditional

9,500

110,000

119,500

Systems effects “at risk”

2,800,000

3,980,000

4,590,000

Total PaR Results

2,809,500

4,095,000

4,710,000

Direct impacts
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3.1.4 GENERAL ECONOMIC RETURN DEPENDENCIES
A 2011 economic study (7) demonstrated the impacts of Ontario’s chronic under‐investment in public
infrastructure. Current trends indicate that approximately 3.17% of Ontario’s GDP is invested in public
infrastructure. Macroeconomic analysis suggests that up to 5.1% of Ontario’s GDP could be invested in
public infrastructure to maximize economic returns. Under‐investment in public infrastructure in
Ontario impacts the productivity of the whole economy and therefore the rates of return generated
from public infrastructure.
The results presented in this report were simulated assuming that the sub‐optimal level (based on
current trends of 3.1% of Ontario GDP) of public investment in Ontario continued. An additional
sensitivity analysis was conducted to show how the results would change if Ontario, as a whole, were to
be investing at the optimal level (5.1% of Ontario GDP). Results based on the optimal new infrastructure
investment levels would increase the GDP and fiscal revenue cases for the $4 billion of new water and
wastewater investment by at least 20%. That is, Ontario’s chronic under‐investment in public
infrastructure is affecting the affordability and therefore the sustainability of regional and municipal
public infrastructure investments.

3.2 P EEL R EGION R ESULTS
3.2.1 PEEL REGION
The Greater Toronto and Hamilton Area (GTHA) is Canada’s largest urban area and is a centre of
economic activity. Of its 2011 population of 6.6 million (8), 1.3 million reside in the Peel region, making
it the second largest regional municipality in Ontario (8).
In 2013 the number of job positions in the Peel region stood at 620,000, a 1% drop since the year
before. This equates to an unemployment rate of 9.1% (9), which is higher than the 7.3% unemployment
rate for Ontario reported in May 2014 (10). About one fifth of all job positions are related to goods
production, namely construction and manufacturing. The remainder is in services, the two largest
sectors being trade and transportation/warehousing (11). This is due to the fact that Peel has the
densest network of 400 series highways in the GTHA, three intermodal goods terminals of which two are
the largest in Canada and Canada’s largest airport. It has been estimated that $1.5 billion worth of goods
move through Peel every day on its east – west highways (12).
The goods producing sector added about 6,000 jobs while the service sector lost close to 12,000 jobs in
2013. The largest share of growth in the goods producing sector was in construction at 4,800 jobs. The
City of Brampton’s (which is 40% of Peel’s population and Canada’s third fastest growing city)
population grew by 21% between 2006 and 2011 and increased the number of private dwellings by 18%,
explaining the significant share of jobs in construction (13). Manufacturing, another component of the
goods producing sector, only added 400 jobs in 2013, an increase of 0.5% over the year. This is a
reprieve from the downward trend in manufacturing employment in Peel: there were 87,000
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manufacturing positions in 2013, a 40,000 decrease since 2007. The 2013 loss in service sector jobs is in
large partly due to educational services (7,800 positions lost) and information, culture and recreational
services (5,300 positions lost). These were partially offset by gains in trade (10,600 positions added)
which is the largest employer in Peel at 108,000 positions. Healthcare and social assistance employment
has grown consistently since 2009 to over 50,000 positions in 2013. By occupation, clerical occupations
account for the largest share at 12.3% of the workforce in 2013 followed by sales and service at 6.0%
and professional occupations in natural/applied sciences and business/finance, each at 5.0% (9).
3.2.2 PEEL REGION EMPLOYMENT RESULTS
Figure 10 summarises the employment that accrues from each investment level of new water and
wastewater infrastructure from the current level of employment (blue dot) to a potential build‐out
population of 2.54 million. The zero investment beyond 2031 represents the baseline from which the
benefits of non‐zero investment are evaluated. That is, given no investment, the Peel region economy is
expected to support about 900,000 employed residents by the time it reaches a potential build‐out
population of 2.54 million.
It is apparent that the first $1 billion of investment has a different employment return than the change
of $1 billion investment between say $1 billion to $2 billion, or from $2 billion to $3 billion. This is due to
the effect of changing marginal returns on investment as investment is introduced to a pool of available
workers. The pool of available workers is dependent upon many factors, such as the aging of the
population, the number of jobs being offered at any point in time, and the level of private capital that is
employed within the region. The pool of available workers diminishes in time as infrastructure
investments are made and private capital is employed.
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Figure 10

Total Employment in Peel by W/WW Investment

Total Employment in Peel by W/WW
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The expected employment for each new water and wastewater investment scenario beyond the year
2031 up to the potential build‐out population of 2.54 million is:
•
•
•
•
•

$0 billion investment: expect 900,000 employed residents;
$1 billion investment: expect 1 million employed residents, an increase of 100,000 jobs;
$2 billion investment: expect 1.08 million employed residents, an increase of 180,000 jobs;
$3 billion investment: expect 1.102 million employed residents, an increase of 202,000 jobs; and
$4 billion investment: expect 1.103 million employed residents, an increase of 203,000 jobs.
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The number of jobs by the potential build‐out population of 2.54 million is not the only factor relevant in
the evaluation of such investment decisions. Full‐time equivalent person years of employment consider
the sum of all jobs worked over the time it takes for the population to grow from 1.64 million to 2.54
million.
Table 4 summarises the full‐time equivalent person years of employment that accrue from each
investment level of new water and wastewater infrastructure beyond the year 2031. The zero
investment represents the baseline from which the benefits of non‐zero investment are evaluated. That
is, given no investment, the Peel Region economy is expected to support at least 2.8 million full‐time
equivalent person years of employment over the period in which the regional population grows from
1.64 million to 2.54 million.
Again, it is apparent that the first $1 billion of investment has a different employment return than the
change of $1 billion investment between say $1 billion to $2 billion, or from $2 billion to $3 billion.
Table 4

Full‐time equivalent person years of employment up to regional population of 2.54M

Investment after
1.64M regional
population

Regional
population
1.64M

Regional
population
1.94M

Regional
population
2.24M

Regional
population
2.54M

Difference to
No
Investment

$0 billion
investment after
1.64M

‐

465,335

1,436,695

2,872,625

‐

$1 billion
investment after
1.64M

‐

551,802

2,217,611

4,799,982

1,927,357

$2 billion
investment after
1.64M

‐

546,151

2,282,091

5,618,200

2,745,574

$3 billion
investment after
1.64M

‐

546,151

2,267,211

5,725,048

2,852,423

$4 billion
investment after
1.64M

‐

546,151

2,267,211

5,755,880

2,883,255

Of the 2.8 million employment years identified, 9,500 are deemed to accrue from direct, indirect and
induced impacts. That is, in the Peel region and surrounding areas, 99.7% of the employment years
identified are jobs that are at risk if the water and wastewater investment of $4 billion was not made.
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In terms of the quantity of employment, the results indicate that a $4 billion investment is marginally
better than a $2 billion or $3 billion investment. This does not speak, however, to the quality of the
employment that is reflected in the wages and economic growth that result. The quality of employment
is dealt within the next section.
3.2.3 PEEL REGION PRODUCTIVITY RESULTS
Figure 11 summarises the GDP of the Peel region that can be associated with each investment level of
new water and wastewater infrastructure from the current level of GDP (blue dot) to a potential build‐
out population of 2.54 million. The zero investment beyond 2031 represents the baseline from which
the benefits of non‐zero investment are evaluated. That is, given no investment, the Peel Region
economy is expected to be 1.5 times its current size by the time it reaches a potential build‐out
population of 2.54 million.
Unlike the quantity of employment results, it is apparent that the first $1 billion of investment has a
markedly significant impact upon the growth of the Peel economy, with each additional change of $1
billion investment supporting continued economic growth. While the quantity of employment results
indicates that a $4 billion investment is marginally better than a $2 billion or $3 billion investment, the
$4 billion investment is superior in terms of generating higher wage levels and economic activity.
In fact, the zero investment beyond 2031 inspires a regional economic collapse at about the 2.1 million
resident levels. This is explained by the population and industry demand for water and wastewater
services exceeding supply which erodes economic productivity, employment lands development,
standards of living and property values. From a graph of the results, it is also apparent where the
capacity levels are reached for each level of investment (marked with red dots) with only the $3 billion
and $4 billion levels of investment not reaching capacity levels.
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Figure 11

Real GDP of Peel by W/WW Investment
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Since the year 2000, the Peel region has enjoyed an average real growth rate of 0.54% per capita. This
experience can be contrasted (Figure 12 below) against the expected GDP growth for each new water
and wastewater investment up to the potential build‐out population of 2.54 million:
•
•

$0 billion investment: Peel economy reaches 1.5 times the current level, an average real growth
rate of ‐0.43% per capita;
$1 billion investment: Peel economy reaches 1.9 times the current level, an average real growth
rate of 0.04% per capita;
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•
•
•

$2 billion investment: Peel economy reaches 2.27 times the current level, an average real
growth rate of 0.39% per capita;
$3 billion investment: Peel economy reaches 2.5 times the current level, an average real growth
rate of 0.61% per capita; and
$4 billion investment: Peel economy reaches 2.7 times the current level, an average real growth
rate of 0.74%.
Figure 12

Average real GDP growth rate per capita

Average real GDP growth rate per capita
0.80%
0.60%
0.40%
0.20%
0.00%
‐0.20%
‐0.40%
‐0.60%

In order to test at which point the macroeconomic benefits of water and wastewater investment reach
their optimal, the Prosperity at Risk simulation platform was run for each level of investment from a “do
nothing” zero investment after 2031 through to a $7 billion investment after 2031. The results are
indicated in Figure 13 and show that for a $4 billion investment level, the average annual rate of real
GDP growth is 1.17% (as compared to no investment level), with overcapitalization and crowding out
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impacts occurring at the $5.5 billion investment level, which yields a 1.44% average annual rate of real
GDP growth.
Figure 13

Average Annual GDP growth for Peel Region relative to “do nothing”

Average Annual GDP Growth for Peel
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W/WW Investment (Millions, 2012 dollars)

The results indicate that the $4 billion investment level up to a potential build‐out population of 2.54
million from 2031 is well within the macro‐economic and regional productivity maximum levels and that
the region could invest up to $5.5 billion in new water and wastewater investment and still remain
within macro‐economically sensible levels.
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3.2.4 PEEL REGION SUSTAINABILITY RESULTS
While regional and municipal fiscal revenues are policy driven, they are constrained by the capacity of
the community and the economy to pay. As a proxy for the sustainability of new public capital
investments, the per capita government revenues are forecast under the constraints of economic
activity in the region. That is, we assume that future potential revenue raising policy scales with the
wages, profits and general economic consumption activity in the same way that has historically
occurred.
Figure 14 summarises the results of per capita regional (including area municipalities) government
revenues that can be associated with each investment level of new water and wastewater infrastructure
from the current levels of per capita regional government revenues (blue dot) to a potential build‐out
population of 2.54 million. It is important to note that, given fiscal revenues within the region are policy
driven, the results do not indicate what is actually to be expected, but rather demonstrate the
affordability forces that will work against the raising of fiscal revenues in the region. As before, the zero
investment beyond 2031 represents the baseline from which the benefits of non‐zero investment are
evaluated. That is, given no investment, the Peel region per capita regional government revenues are
expected to be 77% of that raised currently by the time it reaches a potential build‐out population of
2.54 million.
Unlike the quantity of employment results, but like economic productivity, it is apparent that the first $1
billion of investment has a markedly significant impact upon the revenue raising capacity of regional
governments, with each additional change of $1 billion investment supporting the continued revenue
raising capacity of regional governments. Given a zero investment beyond 2031 inspires a regional
economic collapse at about the 2.1 million resident level, the revenue raising capacity of regional
governments also collapses. This is explained by the same forces at work that support economic activity,
being population and industry demand for water and wastewater services exceeding supply which
erodes economic productivity, employment lands development, standards of living and property values.
From a graph of the results, it is also apparent where the infrastructure capacity levels impact the
revenue raising capacity of regional governments (marked with red dots) with only the $4 billion level of
investment not constraining the revenue raising capacity of regional governments.
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Figure 14
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Since the year 2000, the revenue raising capacity of regional governments in Peel has enjoyed an
average real growth rate of 1.93% per capita with the per capita government revenue in the model
standing at $4,300 for 2013. This experience can be contrasted (Figure 14 above) against the revenue
raising capacity of regional governments for each new water and wastewater investment up to the
potential build‐out population of 2.54 million:
•

•

•

•

•

$0 billion investment: revenue raising capacity of regional governments Peel economy
approaches 77% of the current per capita level, an average real growth rate of ‐0.53% per
capita;
$1 billion investment: revenue raising capacity of regional governments Peel economy
approaches 97% of the current per capita level, an average real growth rate of ‐0.07% per
capita;
$2 billion investment: revenue raising capacity of regional governments Peel economy
approaches 115% of the current per capita level, an average real growth rate of 0.29% per
capita;
$3 billion investment: revenue raising capacity of regional governments Peel economy
approaches 129% of the current per capita level, an average real growth rate of 0.51% per
capita; and
$4 billion investment: revenue raising capacity of regional governments Peel economy
approaches 138% of the current per capita level, an average real growth rate of 0.64% per
capita.
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3.3 O NTARIO AND C ANADA R ESULTS
Ontario has 6.9 million employed persons with a reported unemployment rate of 7.3% in May 2014 (10).
Similar to Peel, one fifth of jobs are in the goods producing sector and the remainder are in the services
sector. Manufacturing represents 11% of the provinces jobs, which is lower than Peel’s 16%. In Ontario,
manufacturing jobs declined by 1.9% between May 2013 and May 2014 but it remains the third largest
subsector source of employment after trade (1 million jobs) health care and social assistance (800,000
jobs). Unlike in Peel, Ontario experienced an increase in the number of service sector jobs in the past
year, largely due to professional, scientific and technical services. However, like Peel, Ontario
experienced a reduction in employment in educational services (declining 0.3%) and an increase in
health care and social assistance jobs (increasing 2%). Ontario’s largest service subsector job reduction
was in public administration (down 3%) and largest increase was in information, culture and recreation
(up 5.5%). The latter also decreased in Peel during the same time period (14).
Sufficient investment into Ontario infrastructure ensures that Ontario’s roads, waste management,
transit systems as well as water and power delivery systems are properly maintained and are adequate
to serve the growing needs of the population of the province. Beyond the basic societal needs, this
investment also plays an important economic role in the way it supports the means of production and
transportation of Ontario’s goods and services. Previous work (7; 15) indicated that an investment of
5.1% of Ontario’s GDP would provide sufficient funding for maintenance of existing infrastructure and
the building of new infrastructure and optimize Ontario’s economic returns over the next 50 years. Yet,
the historical investment trends of 3.1% of GDP are well below what macroeconomic analysis would
suggest. Such an underinvestment (refer to Figure 15) is continuing to impact the ability of Ontario to
invest in and appropriately maintain its roads, waste management, transit systems, water and power
delivery that are required to serve the growing needs of the population of the province.
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Figure 15

Historical Trends of Infrastructure Investment (percentage of respective GDP)
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The RoP water and wastewater investment of $4 billion beyond 2031 is expected to have significant
benefits for the Ontario and Canadian economies. While the Prosperity at Risk platform simulated the
impacts upon the Peel region economy for the various investment levels examined, it also simulated the
impacts upon the Ontario and Canadian economies. What follows are the results from the simulation for
those economies.
3.3.1 ONTARIO AND CANADA EMPLOYMENT RESULTS
Table 5 summarises the employment that accrues from each investment level of new water and
wastewater infrastructure investment by the RoP for Ontario and Canada. The zero investment beyond
2031 represents the baseline from which the benefits of non‐zero investment are evaluated. That is,
given no investment, the Ontario economy is expected to support about 9.5 million employed residents,
and Canada about 20.95 million residents, by the time the Peel Region reaches a potential build‐out
population of 2.54 million. Table 5 summarises the differences between the results in Table 5.
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Table 5

Employed residents by investment level, up to a population of 2.54M

Investment
After 2031

Regional
population
1.4M

Regional
population
1.64M

Regional
population
1.97M

Regional
population
2.24M

Regional
population
2.54M

$0 billion
investment in
RoP

Employment ‐ Ontario

6,877,906

8,070,671

8,601,479

9,063,147

9,505,914

Employment ‐ Canada

17,419,782

19,142,545

19,862,758

20,456,966

20,950,426

$1 billion
investment in
RoP

Employment ‐ Ontario

6,877,906

8,070,628

8,645,650

9,182,836

9,655,335

Employment ‐ Canada

17,419,782

19,142,502

19,912,247

20,591,904

21,124,767

$2 billion
investment in
RoP

Employment ‐ Ontario

6,877,906

8,070,628

8,641,959

9,229,119

9,765,901

Employment ‐ Canada

17,419,782

19,142,502

19,908,656

20,645,151

21,253,088

$3 billion
investment in
RoP

Employment ‐ Ontario

6,877,906

8,070,628

8,641,959

9,223,088

9,806,114

Employment ‐ Canada

17,419,782

19,142,502

19,908,656

20,639,480

21,299,912

$4 billion
investment in
RoP

Employment ‐ Ontario

6,877,906

8,070,628

8,641,959

9,223,088

9,811,171

Employment ‐ Canada

17,419,782

19,142,502

19,908,656

20,639,480

21,306,743

Table 6

Change in Employment when compared to zero level of investment

Investment
After 2031

Regional
population
1.94M

Regional
population
2.24M

Regional
population
2.54M

$0 billion
investment in
RoP

Employment ‐ Ontario

0

0

0

Employment ‐ Canada

0

0

0

$1 billion
investment in
RoP

Employment ‐ Ontario

44,171

119,689

149,421

Employment ‐ Canada

49,489

134,937

174,342

$2 billion
investment in
RoP

Employment ‐ Ontario

40,480

165,973

259,987

Employment ‐ Canada

45,898

188,185

302,662

Employment ‐ Ontario

40,480

159,941

300,200

Employment ‐ Canada

45,898

182,514

349,486

Employment ‐ Ontario

40,480

159,941

305,257

Employment ‐ Canada

45,898

182,514

356,317

$3 billion
investment in
RoP
$4 billion
investment in
RoP
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Like Peel, it is apparent that the first $1 billion of investment has a different employment return that the
change of $1 billion investment between say $1 billion to $2 billion, or from $2 billion to $3 billion. This
is due to the effect of changing marginal returns on investment as investment is introduced to a pool of
available workers. The pool of available workers is dependent upon many factors, such as the aging of
the population, the number of jobs being offered at any point in time, and the level of private capital
that is employed. Unlike the Peel region, given the pool of available workers is much larger for Ontario
and Canada, the rate at which employment growth diminishes is much slower as the $4 billion
investment level is approached.
For every job created in the region, between 1.37 and 1.47 jobs are created for Ontario (inclusive of the
region) and between 1.56 to 1.69 jobs are created for Canada (inclusive of the province).
The investment supports approximately 4.7 million person‐years of employment in Canada, with 86% of
that employment in Ontario and 70% of that employment within or near the region.
Compared to the no investment case, the change in employment by the time potential build‐out is
reached for $2 billion and $4 billion scenario is shown in Figure 16.
Figure 16

Change in employment by potential build‐out for different investment scenarios

$4 billion water/wastewater
investment supports:

$2 billion water/wastewater
investment supports:

+300,000 jobs

Total employment
for Canada

+356,000 jobs

+260,000 jobs

Ontario
Employment

+305,000 jobs

+176,000 jobs

Peel
Employment

+200,000 jobs
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3.3.2 PRODUCTIVITY RESULTS
Figure 17 and Figure 18 summarises the GDP real rate of return for Ontario and Canada that can be
associated with each investment level of new water and wastewater infrastructure from the current
level population levels to:
•
•
•

A Peel region potential build‐out population of 2.54 million
Ontario population growth of 6.6 million to 20.3 million (inclusive of Peel)
Canadian population growth of 10.6 million to 45.1 million (inclusive of Ontario)

The Prosperity at Risk simulation platform was run for each level of investment from a “do nothing” zero
investment after 2031 through to a $7 billion investment after 2031. The results are indicated in Figure
17 and show that for a $4 billion investment level the following is expected to occur:
•

Ontario: The average annual rate of real GDP growth is 0.14% (as compared to no investment
level), with overcapitalization and crowding out impacts occurring at the $5.5 billion investment
level, which yields a 0.17% average annual rate of real GDP growth.

•

Canada: The average annual rate of real GDP growth is 0.07% (as compared to no investment
level), with overcapitalization and crowding out impacts occurring at the $5.5 billion investment
level, which yields a 0.09% average annual rate of real GDP growth.
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Figure 17

Average Annual GDP growth for Ontario, relative to “do nothing”

Average Annual GDP Growth for Ontario
relative to "do nothing"
0.20%
0.18%

Average Annual GDP Growth

0.16%

Growth 0.14%

0.14%
0.12%
0.10%
0.08%
0.06%
0.04%
0.02%
0.00%

W/WW Investment (Millions, 2012 dollars)
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Figure 18

Average Annual GDP growth for Canada, relative to “do nothing”

Average Annual GDP Growth for Canada
relative to "do nothing"
0.10%
0.09%

Average Annual GDP Growth

0.08%
0.07%

Growth 0.07%

0.06%
0.05%
0.04%
0.03%
0.02%
0.01%
0.00%

W/WW Investment (Millions, 2012 dollars)

Like Peel, it is apparent that the first $1 billion of investment has a different economic productivity
return than the change of $1 billion investment between say $1 billion to $2 billion, or from $2 billion to
$3 billion. This is due to the effect of changing marginal returns on investment as investment is
introduced.
For every $1 of real GDP created in the region, Ontario benefits within the range of $1.13 to $1.18 of
real GDP (inclusive of the region) and Canada benefits within the range of $1.19 to $1.27 of real GDP
(inclusive of the region).
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Compared to the no investment case, the change in average real GDP % per annum by the time
potential build‐out is reached for $2 billion and $4 billion scenario is shown in Figure 19.
Figure 19

Change in average real GDP% per annum for different investment scenarios

$2 billion water/wastewater
investment supports:

+0.05%
$915 billion
+0.09%
$655 million
+0.82%
$597 million

$4 billion water/wastewater
investment supports:
GDP Growth
for Canada
GDP Growth
for Ontario
GDP Growth
for Peel

+0.07%
$1.3 billion
+0.14%
$1 billion
+1.17%
$850 million

The dollar results in Figure 19 represent what the change in GDP would be if the current size of the
economy was used. For example, the current size of the Peel economy is estimated at $72.8 billion.
1.17% of that is about $850 million.
3.3.3 FISCAL REVENUE RESULTS
Municipal, provincial and the federal governments are gross fiscal beneficiaries of public investments in
Ontario infrastructure (7; 16; 17). Under current trends, the Ontario government and municipalities
provide the largest share of investment in Ontario public infrastructure, with a smaller contribution
coming from the federal government. The economic implications of this type of investment strategy, in
contrast to one in which the federal government plays a more active role, are not immediately apparent.
For every $1 of municipal revenue in Peel:
•
•

Ontario government revenue increases $1.59 to $1.77 (does not include Peel revenues)
Federal government revenue increases $1.26 to $1.50 (does not include Peel or Ontario
revenues).

Compared to the no investment case, the change in fiscal revenues by the time potential build‐out is
reached for $2 billion and $4 billion scenario is shown in Figure 20.
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Figure 20

Change in fiscal revenues at potential build‐out for different investment scenarios

$2 billion water/wastewater
investment supports:
+0.05%
$125 million

+0.09%
$101 million

+0.82%
$49 million

$4 billion water/wastewater
investment supports:
Total Federal
Govt. Revenue

+0.07%
$174.6 million

Provincial Govt.
Revenue

+0.14%
$157 million

Peel
Revenue

+1.17%
$70 million

The dollar results in the figure represent what the change in fiscal revenues would be if current fiscal
revenues are used. For example, the total fiscal revenues for Peel are estimated at $5.8 billion. 1.17% of
that is about $70 million.
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3.4 C URRENT V ERSUS O PTIMAL I NFRASTRUCTURE S PENDING
The results presented in the previous sections regarding the impact of various water and wastewater
investment scenarios on Peel, Ontario and Canada economies were based on current investment trends,
which are considered to be macroeconomically suboptimal (15). In order to understand the
dependencies of the results presented above on general levels of infrastructure investment within the
municipalities, and outside the municipalities, a sensitivity analysis was conducted. The current and
optimal level of infrastructure investment as a percentage of GDP is shown Figure 21. In order to reach
the optimal level of investment, municipal infrastructure spending as a percentage of GDP must increase
from around 1% to around 1.75%, and public “other” infrastructure spending as a percentage of GDP
must rise from around 2.2% to 3.5%. The public “other” infrastructure spending includes all other public
infrastructure spending, excluding municipalities infrastructure spending. Results based on the optimal
new infrastructure investment levels would increase the GDP and fiscal revenue cases for the $4 billion
water and wastewater investment by at least 20%. It is important to note that at the current investment
trend the slope is very steep and therefore any movement away from the optimal investment trend,
such as reducing the percentage of GDP spent on municipal infrastructure and “other” public
infrastructure, is likely to elicit a drastic reduction in real GDP (as a percent of current).
Figure 21

Municipal and Public “Other” Infrastructure Spending
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4.0 CONCLUSIONS
4.1 O VERVIEW
Using a large scale data‐intensive agent‐based modeling platform called Prosperity at Risk, the impact of
various water and wastewater infrastructure investment scenarios on the Peel region, Ontario and
Canada were analyzed to determine the level of investment that would result in the maximum economic
prosperity as measured by employment and productivity which together create economic sustainability.
Our analysis demonstrates that at a Peel region population of 2.54 million, new water and wastewater
investments of $4 billion to $4.5 billion are expected to maximize economic sustainability. The quantity
of employment tends to be maximized beyond the $3 billion investment level. The quality of
employment, productivity and the ability of governments to raise fiscal revenues are maximized at the
$4 to $4.5 billion investment level. Economic production returns peak at the $5.5 billion investment
level, with negative marginal rates of return occurring. Water and wastewater systems become over‐
capitalized at these levels.
Benefits of water and wastewater new infrastructure investment are interdependent upon the
concurrent investment on other public infrastructure types by municipalities, the province and the
federal government.
The results presented were simulated at the suboptimal historical infrastructure trend where the
municipal infrastructure spending is at 1.7% of GDP and public “other” infrastructure spending is at 2.2%
of GDP. The results at the optimal new infrastructure investment level would increase the GDP and fiscal
revenue cases for $4 billion of water and wastewater investment by at least 20%.

4.2 L IMITATIONS
The Prosperity at Risk platform simulated the economic benefits of various investments into water and
wastewater post 2031 and up to a population growth of 2.54 million people within the Peel region. The
economics related to this water and wastewater investment was dependent upon the following:
•
•
•
•
•

Population growth: size of population it is supporting
Maintenance of past W/WW investments
Economic structure of the population (industry mix, resident employees)
Ability of industry to make private capital investments in the region
Public investments (new, maintenance) in other infrastructure: other assets that optimize the
return on W/WW investment

The simulation was conducted over a significant time horizon (2031 – 2064) and over that period, a
series of assumptions were made about the behaviour of several key external variables. The
assumptions that were made are as follows:
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•
•
•
•
•

SOGR continues
No W/WW investment inflation risk
No policy constraint on Private capital investment
Investment in materials and labour not lost to imports
Historical trends in public “other” investments (new, maintenance) continue into the future

A significant limitation is the current inability to support agent‐based modeling for each tier of
government across the area municipalities of Brampton, Caledon, and Mississauga. This limitation
affects the evaluation of the interdependencies and extends to:
•
•
•
•
•

Industry mix data and supporting projections
Capital asset replacement values by program and supporting projections
Maintenance and operation costs by program and supporting projections
Land use, employment lands development policies and supporting projections
Population density planning data and supporting projections

4.3 F UTURE R ESEARCH
The current study did not consider the roles of the individual municipalities within and outside the Peel
region as individual governments but rather as a combined municipal entity. Future projects could
involve the consideration of economic benefits to the neighbouring municipalities of Peel.
The level of “other” new infrastructure investment needs to be further explored. In this case, other
infrastructure investments are referring to federal and provincial infrastructure investment. Private
capital investment is dependent upon municipal, provincial and federal “other” infrastructure
investment trends. The impact of public infrastructure investment trends on private capital investment
trends could be examined and collaboration between public and private capital investments should be
expanded to ensure a mutually beneficial relationship.
Lastly, the type of employment growth and private capital investment needs to be further researched.
There should be further conversations with P2G about more analysis into the type of employment
growth that is expected within the regions and private capital investment. In addition, there should be
discussions surrounding the development of employment land policies to ensure the most efficient
allocation of resources.
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B. DATA SOURCES
Quantity

Description
DEMOGRAPHIC TABLES

Population
Births
Deaths
Immigration
Emigration

The population of Canada by age and sex
The number of births in Canada by sex
Number of deaths in Canada by age and sex
Immigration into Canada by age and sex
Emigration from Canada by age and sex

National Balance Sheet
Accounts
Current and Capital
Accounts

National Balance Sheet Accounts
quarterly
Current and capital accounts ‐ Households
(quarterly)
Current accounts ‐ Households, provincial and territorial
(annual)
Provincial and territorial consumption of fixed capital at
replacement cost, by sector (annual)
Current and capital accounts ‐ Non‐profit institutions
serving households (quarterly)
Current and capital accounts ‐ Corporations
(quarterly)
Current and capital accounts ‐ General governments
(quarterly)
Current and capital accounts ‐ Non‐residents (quarterly)
Financial Flow Accounts (quarterly)
Financial Flow Accounts (quarterly)

CANSIM Table
051‐0001
051‐0013
051‐0002
051‐0012
051‐0012

ECONOMIC TABLES

Financial Flow Tables

Balance of International
Payments
Income Tables

Input‐Output Tables

Flows and stocks of fixed residential capital
(annual)
Flows and stocks of fixed non‐residential capital, by North
American Industry Classification System (NAICS) and asset,
Canada,
provinces
and
territories
(annual)
Flows and stocks of fixed residential capital
(annual)
Balance of international payments, current account,
investment income, by type and sector (quarterly) (dollars
x 1,000,000)
Income of individuals, by sex, age group and income
source,
2011
constant
dollars
(annual)
Property
income
of
households
(quarterly)
Property income of households, provincial and territorial
(annual)
Input‐output tables, inputs and outputs, detailed level,

378‐0121
380‐0072
384‐0040
384‐0043
380‐0075
380‐0076
380‐0079
380‐0082
378‐0119
378‐0119
030‐0002
031‐0002

030‐0002
376‐0013

202‐0407

380‐0087
384‐0044
381‐0022
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Labour Force Statistics

Other

basic prices
Provincial gross domestic product (GDP) at basic prices, by
sector and industry (annual)
Provincial input‐output tables, inputs and outputs,
summary level, basic prices (annual)
Input‐output tables, final demand, detailed level, basic
prices (annual)
Provincial input‐output tables, final demand, summary
level, basic prices (annual)
Provincial input‐output tables, international and
interprovincial trade flows, summary level, basic prices
(annual)
Inputs and outputs, by industry and commodity, S‐level
aggregation and North American Industry Classification
System (NAICS) (annual)
Labour force survey estimates (LFS), by sex and detailed
age group (annual)
Labour force survey estimates (LFS), by North American
Industry Classification System (NAICS), sex and age group
(annual)
Labour force survey estimates (LFS), by provinces,
territories and economic regions based on 2006 Census
boundaries (annual)
Labour statistics consistent with the System of National
Accounts (SNA), by province and territory, job category and
North American Industry Classification System (NAICS)
(annual)
Labour force survey estimates (LFS), retirement age by
class of worker and sex (annual)
Labour force survey estimates (LFS), retirement age by
class of worker and sex (annual)
Capital and repair expenditures, by sector and province
(annual)
Consolidated federal, provincial, territorial and local
government revenue and expenditures (annual)

381‐0030
381‐0028
381‐0023
381‐0029
386‐0003

381‐0013

282‐0002
282‐0008

282‐0055

383‐0031

282‐0051
282‐0051
029‐0005
385‐0001
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Region of Peel Data Sources
DATA
Construction
Replacement Values
(CRVs)
Brampton Data

Population Forecasts
Income
Census Data
Growth Plan Data
Employment Forecasts
Taxes
Exports

DESCRIPTION
CRVs for water and wastewater assets, among other
assets such as roads
Data on total population, employment, labour force
participation rates (by age and sex), and
immigration
Data on projected development areas (i.e.
Greenfield vs. Built up area) by SGU for Brampton,
Caledon and Mississauga
Median income, by different types of families, in
Toronto
Census data for 2006 by age and area, census data
for 2011 by area
Growth plan data by SGU for Peel (Brampton,
Caledon and Mississauga)
Number of jobs and the calculated floor area
related to these jobs for the Region as a total and
for each area municipality by year
Taxation History by Ward (across Brampton,
Caledon and Mississauga)
Export data for the manufacturing sector 2004‐2008

SOURCE
Region of Peel

Region of Peel

Region of Peel
Region of Peel
Region of Peel
Region of Peel
Region of Peel
Region of Peel
Region of Peel

Page | 49

Region of Peel Economic Study: Water and Wastewater Infrastructure Investment Beyond 2031

C. ADDITIONAL RESULTS
C.1. P EEL R EGION
Investment
2031

After

$0 billion

Real GDP growth per capita
Total Employment
Real govt revenue growth per capita

Real GDP growth per capita
$1 billion
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$2 billion
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$3 billion
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$4 billion
Total Employment
Real govt revenue growth per capita
All results relative to base regional population of 1.4M

Investment After
2031

$0 billion

Real GDP growth per capita
Total Employment
Real govt revenue growth per capita

$1 billion

$2 billion

$3 billion

$4 billion

Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita

Regional
population
1.64M
1.35%
0.58%

Regional
population
1.94M
0.47%
0.72%

Regional
population
2.24M
‐0.02
0.62%

Regional
population
2.54M
‐0.43%
0.51%

1.13%
1.35%
0.58%
1.13%
1.35%
0.58%
1.13%
1.35%
0.58%
1.13%
1.35%
0.58%
1.13%

0.30%
0.88%
0.85%
0.71%
0.93%
0.84%
0.76%
0.93%
0.84%
0.76%
0.93%
0.84%
0.76%

‐0.15%
0.48%
0.87%
0.35%
0.78%
0.96%
0.64%
0.84%
0.94%
0.71%
0.84%
0.94%
0.71%

‐0.53%
0.04%
0.72%
‐0.07%
0.39%
0.87%
0.29%
0.61%
0.91%
0.51%
0.74%
0.91%
0.64%

Regional
population
1.94M
0.00%
0.00%

Regional
population
2.24M
0.00%
0.00%

Regional
population
2.54M
0.00%
0.00%

0.00%
0.41%
0.14%
0.41%
0.46%
0.12%
0.46%
0.46%
0.12%
0.46%
0.46%
0.12%
0.46%

0.00%
0.49%
0.25%
0.49%
0.79%
0.34%
0.79%
0.86%
0.32%
0.86%
0.85%
0.32%
0.85%

0.00%
0.47%
0.21%
0.47%
0.82%
0.36%
0.82%
1.04%
0.40%
1.04%
1.17%
0.40%
1.17%

All results relative to no investment after 2031
Results relative to different Peel Region population levels. All per capita results use Peel Region population
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C.2. O NTARIO
Investment
2031

After
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita

$0 billion

Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$2 billion
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$3 billion
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$4 billion
Total Employment
Real govt revenue growth per capita
All results relative to base regional population of 1.4M
$1 billion

Investment
2031

$0 billion

After

Regional
population
1.64M
1.00%
0.89%
0.50%
1.00%
0.89%
0.50%
1.00%
0.89%
0.50%
1.00%
0.89%
0.50%
1.00%
0.89%
0.50%

Regional
population
1.94M
0.81%
0.80%
0.41%
0.85%
0.82%
0.45%
0.86%
0.82%
0.45%
0.86%
0.82%
0.45%
0.86%
0.82%
0.45%

Regional
population
2.24M
0.69%
0.73%
0.36%
0.74%
0.76%
0.40%
0.78%
0.77%
0.43%
0.79%
0.77%
0.44%
0.79%
0.77%
0.44%

Regional
population
1.94M

Regional
population
2.24M

Regional
population
2.54M

0.05%
0.02%
0.04%
0.05%
0.02%
0.04%
0.05%
0.02%
0.04%
0.05%
0.02%
0.04%

0.06%
0.03%
0.05%
0.09%
0.05%
0.08%
0.10%
0.05%
0.08%
0.10%
0.05%
0.08%

0.05%
0.03%
0.04%
0.09%
0.05%
0.08%
0.12%
0.06%
0.10%
0.14%
0.06%
0.11%

Regional
population
2.54M
0.57%
0.65%
0.29%
0.62%
0.68%
0.33%
0.66%
0.70%
0.37%
0.69%
0.71%
0.39%
0.71%
0.71%
0.40%

Real GDP growth per capita
Total Employment
Real govt revenue growth per capita

$1 billion

$2 billion

$3 billion

$4 billion

Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita

All results relative to no investment after 2031.
Results relative to different Region of Peel population levels. All per capita results use Ontario population when Region of peel population are at
a certain level.
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C.3. C ANADA
Investment
2031

After
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita

$0 billion

Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$2 billion
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$3 billion
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
$4 billion
Total Employment
Real govt revenue growth per capita
All results relative to base regional population of 1.4M
$1 billion

Investment
2031
$0 billion

$1 billion

$2 billion

$3 billion

$4 billion

After

Regional
population
1.64M
0.91%
0.52%
0.41%
0.91%
0.52%
0.41%
0.91%
0.52%
0.41%
0.91%
0.52%
0.41%
0.91%
0.52%
0.41%

Regional
population
1.94M
0.74%
0.47%
0.33%
0.76%
0.48%
0.35%
0.76%
0.48%
0.35%
0.76%
0.48%
0.35%
0.76%
0.48%
0.35%

Regional
population
2.24M
0.64%
0.42%
0.29%
0.67%
0.44%
0.31%
0.68%
0.45%
0.32%
0.69%
0.45%
0.33%
0.69%
0.45%
0.33%

Regional
population
1.94M

Regional
population
2.24M

Regional
population
2.54M

0.02%
0.01%
0.02%
0.02%
0.01%
0.02%
0.02%
0.01%
0.02%
0.02%
0.01%
0.02%

0.03%
0.02%
0.02%
0.04%
0.02%
0.03%
0.05%
0.02%
0.03%
0.05%
0.02%
0.03%

0.03%
0.02%
0.02%
0.05%
0.03%
0.04%
0.06%
0.03%
0.04%
0.07%
0.03%
0.05%

Regional
population
2.54M
0.54%
0.37%
0.24%
0.57%
0.39%
0.26%
0.59%
0.40%
0.27%
0.60%
0.40%
0.28%
0.61%
0.40%
0.29%

Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita
Real GDP growth per capita
Total Employment
Real govt revenue growth per capita

All results relative to no investment after 2031
Results relative to different Region of Peel population levels. All per capita results use Canadian population when Region of peel population at a
certain level
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D. TECHNICAL MODEL DETAILS
To obtain further information on the key technical details of the Prosperity at Risk simulation platform,
please contact:
Paul Smetanin
Toronto, Ontario, Canada
1‐416‐782‐7475 ext. 401
paul.smetanin@cancea.ca
July 2014

Page | 53

