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IntroductIon
The purpose of this analysis is to evaluate the impact of infrastructure investments by the 
Government of Ontario in terms of provincial industrial output, GDP and employment 
by industry. 

Methodology
A synthetic regional Input-Output (IO) model (SRIO) is used to estimate the economic 
impacts associated with specified levels of infrastructure spending in the Province of 
Ontario. The SRIO model is based on the most recent (2008) Link (L) level IO tables 
for Canada as a whole. Information relating the economic structure and size of the 
Province of Ontario was used create a synthetic IO database reflective of the provincial 
economy. The link-level IO data allows the provincial economy to be represented with 
an unparalleled level of industrial detail (104 4-digit NAICS industries).

While survey-based IO data is available for the Province of Ontario, it is very problematic. 
First, the provincial IO data is very coarse, with fewer than 25 industries. Secondly, the 
provincial data is fraught with “confidentiality holes” which seriously limit the utility of 
this data. These confidentiality holes occur both in specific rows and columns as well as 
in the totals. As a result, there is very little a researcher can do to balance a table.

The coarseness of the provincial IO data combined with the confidentiality problem 
means that these data are very difficult to use in provincial economic impact analysis. As 
a result of these and other problems associated with survey-based provincial IO tables, 
we have chosen to rely on ‘synthetic’ methods of producing regional tables, based on the 
use of finely grained national IO tables.
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The SRIO model has the following general structure:

and where the matrices ,  and  denote standard IO matrices that have been 
augmented to allow for the endogenous treatment of consumption expenditures. In the 
above equations:
X denotes a vector of industry gross output;
Y denotes a vector of industry final demand;
M denotes imports;
e denotes employment;
i and j represent industries where i is typically a row (selling) industry and j is typically
a column (purchasing) industry;

 denotes an employment-based index of relative specialization;
 is a diagonal matrix of ’s;

l typically denotes occupations;
V denotes total employment; and,
K denotes a matrix of occupation- and industry-specific employment multipliers.
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The SRIO model described above generates industry output values across n industries (in 
this case n = 104). Industry output is a monetary measurement of the amount of output each 
industry in the economy has to produce in order to satisfy all direct, indirect and induced 
input requirements associated with all rounds of spending triggered by a given exogenous 
shock to external final demand categories (e.g., investment). Industry output (denoted above 
as X) generally includes all margins added to the value of inputs as they proceed through the 
respective value chains. As such, while industry output is a useful measure of the amount of 
economic activity taking place in the economy, it does involve some double counting. For 
example, consider a bakery that purchases flour to produce baked goods; the price of the flour 
includes the price of the wheat plus the value added by the miller. When the bakery sells the 
bread, the price reflects the cost of all inputs (including the flour) as well as the baker’s value 
added. So, while the both the activity at the mill and at the bakery each generate activity (i.e., 
employment) the value of inputs gets counted and re-counted with each round of spending. 
To get around this problem and to compute the value of the unduplicated (net) economic 
production, economists rely on a measure known as Gross Domestic Product (GDP). GDP 
is computed from the elements of the payments sector (e.g., subsidies on products, wages, 
taxes and tariffs etc.) and, as noted, is a reflection of the net value-created as a result of a given 
external shock. The SRIO model used in this analysis computes both gross industry output 
(X) and GDP by industry in response to a given economic shock.

While information pertaining to the total amount of employment that is likely 
to accompany a given scenario is a very useful piece of information (and one that 
typically flows from a scenario-based forecasting exercise), even more useful is 
information on the exact industrial and occupational nature of this employment impact  
(e.g., aerospace manufacturing jobs, engineers,  managers, nurses etc.). And, of 
the two, the occupational composition of the total employment is far more useful and 
broadly applicable than is a single number of newly created jobs in a given industry. This 
becomes even more true in the context of potential supply constraints on key inputs 
such as appropriately-skilled labour. The demographic and occupational composition 
of a region’s labour force has much to do with its long-term economic growth and 
development since these issues play key roles in the locational decision-making processes 
of firms (and workers). From an intra-provincial perspective, the spatial distribution of 
employment and the spatial distribution of appropriately skilled labour has much to do 
with the determination of commuting patterns and the demand for new transportation 
systems. In light of this, the infrastructure development scenario discussed above will 
be examined in terms of its impact on the demand for labour in the province on an 
occupationally specific basis.1 The estimation of occupation-specific employment 

1 Occupational detail will consist of 26 2-digit Major Groups in the 2002 NOCS.
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impacts for any run of the impact model discussed above is made possible via by a matrix 
of occupation- and industry-specific employment multipliers that are defined as follows:

where this equation denotes a linear employment multiplier that is specific to industry 
and occupation .

Output from the SRIO model above is easily translated into industry and occupation-
specific employment impacts as follows: 

where denotes occupation-specific employment impacts.

Measuring the economic Impact of Infrastructure Spending in ontario

Aggregate Impacts

A shock of $12 Billion (2008CDN) in Non-residential Building and Engineering 
Construction would have a very substantial impact on the provincial economy. Based on 
the 2008 provincial industrial structure, this level of infrastructure expenditure would 
stimulate a total economic impact, province-wide, on the order of $38.4 Billion including 
all direct (14 percent), indirect (43 percent) and induced (44 percent) impacts. This level 
of industry output translates into a GDP impact of nearly $18.5 Billion.
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Output Impacts by Industry

Figure 1 shows that the $38.4 Billion impact to total gross industry output is distributed 
across many industries. Indeed, more than 80 percent of the industry output impact is 
concentrated in 25 industrial sectors (see Figure 1), with “Owner-Occupied Dwellings”, 
“Retail Trade”, “Wholesale Trade”, “Legal, Accounting and Architectural, Engineering 
and Related Service” and “Primary Metal Manufacturing” industries accounting for the 
largest impacts.

Employment Impacts by Industry

In the process of generating this activity, these expenditures would create or sustain more 
than 203,533 jobs in Ontario across most economic sectors in the economy.

2 Industry output impacts for all 104 industries in the 2008 Link-level IO tables are shown in Appendix A.

Figure 1: output Impacts by Industry for the 25 top-ranked Industries, 
2008 Industry Structure2
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Figure 2 shows that very nearly 80 percent of the employment impact generated by 
the industrial activities previously described is captured by the top-ranked 25 industrial 
sectors in terms of employment impacts. The “Retail Trade industry”, followed by the 
“Legal, Accounting and Architectural, Engineering and Related Services” industry, the 
“Accommodation and Food Services” industry, “Wholesale Trade” and “Computer 
Systems Design and Other Professional, Scientific, and Technical Services” industries 
account for the largest employment impacts. The fact that high value-added service 
industries figure so prominently in the impact pattern is a reflection of the demanding 
nature of infrastructure development and the maturity and diversity of the provincial 
economy. Clearly, sustained infrastructure spending would create substantial demand for 
employees of all sorts.

Figure 2: employment Impacts by Industry for the 25 top-ranked 
Industries in ontario, 2008 Industry Structure
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3 These broad occupational categories conform to the 2-digit National Occupational Classification 
(NOC) system used to track occupations in Canada.

Employment Impacts by Occupation

While knowledge of how a total employment impact is distributed across the industries 
is important, it is also very helpful to know how these jobs are distributed across the 
spectrum of occupations. Indeed, it stands to reason that firms in any given industry can 
employ a broad range of skills in their labour force – from low skill levels to extremely 
high skill levels. Failure to distinguish the occupational distribution of employment 
impacts therefore results in an inability to distinguish those industries likely to nurture 
the development of the “Creative Class” from those who are more likely to support those 
jobs associated with Fordist or Taylorist modes of production.

Figure 3 shows how the total employment impact alluded to above is distributed across 
broad occupational categories.3

Figure 3: employment by occupations, 2008 Industry Structure
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Figure 3 shows that an infrastructure shock of $12 Billion in one year (assuming the 
2008 industrial structure) has the potential to generate more than 203,000 jobs in the 
provincial economy and that these jobs will be created in many different occupational 
groups, ranging from low- to extremely highly-skilled occupations. Nearly 11 percent 
of the jobs created will be for “Clerical Occupations”, followed by “Middle and Other 
Management Occupations” (10.4 percent), “Intermediate Sales and Service Occupations” 
(9.9 percent), “Elemental Sales and Service Occupations” (9.2 percent), “Trades and 
Skilled Transport and Equipment Operators” (7.8 percent) and “Skilled Administrative 
and Business Occupations” (6.2 percent). These topfive occupational groups account for 
more than 54 percent of the total employment impact in the Province. It is interesting 
to note that the occupations capturing the smallest shares of total employment are those 
associated with the low-end of the value-added/skill continuum (however, it is worth 
noting that these least important occupational groups in terms of the number of jobs 
they capture amount to less that two percent of all of the employment generated).
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Appendix A: output Impacts by Industry, 2008 Industry Structure,  
by direct, Indirect, Induced and total Impact categories
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Appendix A: output Impacts by Industry, 2008 Industry Structure,  
by direct, Indirect, Induced and total Impact categories (continued)
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Appendix A: output Impacts by Industry, 2008 Industry Structure,  
by direct, Indirect, Induced and total Impact categories (continued)
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Appendix A: output Impacts by Industry, 2008 Industry Structure,  
by direct, Indirect, Induced and total Impact categories (continued)
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Crop and Animal Production  2,506.50

Forestry and Logging  34.36

Fishing, Hunting and Trapping  6.20

Support Activities for Agriculture and Forestry  49.82

Oil and Gas Extraction  57.32

Coal Mining  466.42

Metal Ore Mining  33.07

Non-Metallic Mineral Mining and Quarrying  390.90

Support Activities for Mining and Oil and Gas Extraction  658.12

Electric Power Generation, Transmission and Distribution  785.75

Natural Gas Distribution, Water, Sewage and Other Systems  846.83

Residential Building Construction  -

Non-residential Building and Engineering Construction  7,981.11

Repair Construction  1,554.90

Other Activities of the Construction Industry  3,434.37

Animal Food Manufacturing  124.34

Sugar and Confectionery Product Manufacturing  156.84

Fruit and Vegetable Preserving and Specialty Food Manufacturing  244.08

Dairy Product Manufacturing  526.65

Meat Product Manufacturing  723.32

Seafood Product Preparation and Packaging  64.00

Miscellaneous Food Manufacturing  863.33

Soft Drink and Ice Manufacturing  124.63

Breweries  168.17

Wineries  78.79

Distilleries  34.65

Tobacco Manufacturing  85.39

Appendix B: employment Impacts by Industry, 
2008 Industry Structure
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Textile and Textile Product Mills  632.31

Clothing Manufacturing  1,088.61

Leather and Allied Product Manufacturing  357.13

Wood Product Manufacturing  262.35

Pulp, Paper and Paperboard Mills  216.47

Converted Paper Product Manufacturing  243.02

Printing and Related Support Activities  1,146.49

Petroleum and Coal Products Manufacturing  226.64

Basic Chemical Manufacturing  285.59

Resin, Synthetic Rubber, and Artificial and Synthetic  
Fibres and Filaments Manufacturing 211.42

Pesticides, Fertilizer and Other Agricultural Chemical Manufacturing  49.20

Pharmaceutical and Medicine Manufacturing  170.75

Miscellaneous Chemical Product Manufacturing  266.06

Plastic Product Manufacturing  347.80

Rubber Product Manufacturing  99.84

Cement and Concrete Product Manufacturing  437.23

Miscellaneous Non-Metallic Mineral Product Manufacturing  182.19

Primary Metal Manufacturing  2,663.43

Fabricated Metal Product Manufacturing  7,289.59

Machinery Manufacturing  2,598.46

Computer and Peripheral Equipment Manufacturing  400.57

Electronic Product Manufacturing  1,861.30

Household Appliance Manufacturing  337.70

Electrical Equipment and Component Manufacturing  1,937.95

Motor Vehicle Manufacturing  1,479.42

Motor Vehicle Body and Trailer Manufacturing  144.54

Appendix B: employment Impacts by Industry, 
2008 Industry Structure (continued)
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Motor Vehicle Parts Manufacturing  1,452.72

Aerospace Product and Parts Manufacturing  99.47

Railroad Rolling Stock Manufacturing  5.48

Ship and Boat Building  18.74

Other Transportation Equipment Manufacturing  125.36

Furniture and Related Product Manufacturing  601.73

Miscellaneous Manufacturing  1,833.91

Wholesale Trade  10,502.93

Retail Trade  27,118.19

Air Transportation  789.92

Rail Transportation  199.16

Water Transportation  23.09

Truck Transportation  1,981.92

Transit and Ground Passenger Transportation  1,671.55

Pipeline Transportation  6.79

Scenic and Sightseeing Transportation and Support Activities for Transportation  1,121.77

Postal Service and Couriers and Messengers  1,842.81

Warehousing and Storage  411.61

Motion Picture and Sound Recording Industries  717.34

Radio and Television Broadcasting  753.46

Publishing, Pay and Specialty TV, Telecommunications, and Other Information Services  2,807.01

Monetary Authorities and Depository Credit Intermediation  2,874.54

Insurance Carriers  1,532.61

Lessors of Real Estate  2,899.51

Owner-Occupied Dwellings  5,468.49

Rental and Leasing Services and Lessors of Non-Financial Intangible Assets  
(except Copyrighted Works) 6,059.33
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Other Finance, Insurance and Real Estate and Management  
of Companies and Enterprises 3,578.51

Advertising and Related Services  957.94

Legal, Accounting and Architectural, Engineering and Related Services  17,867.77

Computer Systems Design and Other Professional, Scientific and Technical Services  8,143.47

Administrative and Support Services  7,796.73

Waste Management and Remediation Services  448.78

Educational Services (except Universities)  608.31

Health Care Services (except Hospitals) and Social Assistance  7,717.49

Arts, Entertainment and Recreation  4,920.96

Accommodation and Food Services  16,340.34

Repair and Maintenance  3,139.59

Grant-Making, Civic, and Professional and Similar Organizations  1,293.69

Personal and Laundry Services and Private Households  3,420.56

Religious Organizations  2,119.93

Non-Profit Welfare Organizations  -

Non-Profit Sports and Recreation Clubs  -

Other Non-Profit Institutions Serving Households  -

Non-Profit Education Institutions  536.20

Hospitals  623.25

Government Residential Care Facilities  -

Universities  1,650.92

Government Education Services  634.08

Other Municipal Government Services  1,154.13

Other Provincial and Territorial Government Services  184.03

Other Federal Government Services  541.29

Appendix B: employment Impacts by Industry, 
2008 Industry Structure (continued)

TOTAL 203,533.31
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Appendix c: employment by occupation,  
2008 Industry Structure

TOTAL 203,516.56

SENIOR MANAGEMENT OCCUPATIONS  3,253.14

MIDDLE AND OTHER MANAGEMENT OCCUPATIONS  21,071.74

PROFESSIONAL OCCUPATIONS IN BUSINESS AND FINANCE  7,253.98

SKILLED ADMINISTRATIVE AND BUSINESS OCCUPATIONS  12,563.70

CLERICAL OCCUPATIONS  22,013.63

PROFESSIONAL OCCUPATIONS IN NATURAL AND APPLIED SCIENCES  11,062.79

TECHNICAL OCCUPATIONS RELATED TO NATURAL AND APPLIED SCIENCES 6,907.85

PROFESSIONAL OCCUPATIONS IN HEALTH  2,225.33

TECHNICAL AND SKILLED OCCUPATIONS IN HEALTH  1,475.02

ASSISTING OCCUPATIONS IN SUPPORT OF HEALTH SERVICES  1,748.00

PROFESSIONAL OCCUPATIONS IN SOCIAL SCIENCE, EDUCATION,  
GOVERNMENT SERVICES AND RELIGION 7,056.49

PARAPROFESSIONAL OCCUPATIONS IN LAW, SOCIAL SERVICES,  
EDUCATION AND RELIGION 3,060.86

PROFESSIONAL OCCUPATIONS IN ART AND CULTURE  2,523.77

TECHNICAL AND SKILLED OCCUPATIONS IN ART, CULTURE, RECREATION AND SPORT 3,771.07

SKILLED SALES AND SERVICE OCCUPATIONS  10,922.36

INTERMEDIATE SALES AND SERVICE OCCUPATIONS  20,196.24

ELEMENTAL SALES AND SERVICE OCCUPATIONS  18,761.62

TRADES AND SKILLED TRANSPORT AND EQUIPMENT OPERATORS 1 5,948.15

INTERMEDIATE OCCUPATIONS IN TRANSPORT, EQUIPMENT OPERATION,  
INSTALLATION AND MAINTENANCE 7,255.04

TRADES HELPERS, CONSTRUCTION LABOURERS AND RELATED OCCUPATIONS 4,601.43

SKILLED OCCUPATIONS IN PRIMARY INDUSTRY  2,043.74

INTERMEDIATE OCCUPATIONS IN PRIMARY INDUSTRY  971.06

LABOURERS IN PRIMARY INDUSTRY  1,102.00

PROCESSING, MANUFACTURING AND UTILITIES SUPERVISORS AND SKILLED OPERATORS 1,391.32

PROCESSING AND MANUFACTURING MACHINE OPERATORS AND ASSEMBLERS 10,598.16

LABOURERS IN PROCESSING, MANUFACTURING AND UTILITIES  3,738.06
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