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EXECUTIVE SUMMARY  

The overall objective of this study is to estimate the value of what has been preserved, rather than lost, as a result of 
intervention of the Sherbrooke fire department (SPCIS). To that end, an economic analysis of the operations of SPCIS 
was done taking account of the value-added economic impact of two types of intervention: 1) fires at commercial 
buildings where jobs were at stake and where firefighter response was necessary, and 2) prehospital medical 
emergencies for cardiorespiratory arrest (CRA) where SPCIS firefighter first responders were called to intervene.  

The analysis presented is a variant of the studies of the economic impact of operations conducted by Delorme and 
Waterhouse in 2017 for the Montréal fire department (Service des incendies de Montréal: SIM), and in 2018 for the 
Lévis fire department (Service de sécurité incendie de la ville de Lévis: SSIL), which were themselves modelled on the 
study by the W.P. Carey School of Business at the University of Arizona and the Phoenix Fire Department in Arizona, 
published in 2014. The latter study addressed 42 commercial building fires that affected 51 businesses in the year 
2012. It demonstrated that gross domestic product (GDP) of US$650M (in 2012 dollars) of the State of Arizona was 
preserved and 7,446 jobs were saved thanks to the successful response of the Phoenix firefighters.

The Lévis study showed that the intervention of Lévis firefighters in 2017 at 11 businesses struck by fire preserved 
695 jobs, and had an economic value of $63.3M. The economic value of the four CRA victims who were resuscitated 
by SSIL first responder firefighters was $32.4M, assuming the value of a statistical human life to be $8.1M. In 
summary, the total value saved by the SSIL was $95.7M. 

As in the study done by SSIL in 2018, the input-output model of the Institut de la statistique du Québec was used to 
calculate the final impact on each sector of the Quebec economy in terms of production, jobs, and government tax 
revenues. This model uses an input-output table which illustrates inter-industry operations, that is, the impact of all 
purchases made by a given sector in all other sectors of an economy.  In addition, the businesses concerned by the 
study were classified according to the North American Industry Classification System (NAICS).

This study used 2017 prehospital intervention data from SPICS and data from the health and social services agency  
of Estrie under the Utstein table.

Of the 20 SPICS interventions at commercial building fires in 2017, 12 were eligible for this study. Data collection from 
the merchants concerned yielded a response rate of 83.3%, for a final sample of 10 interventions.

With respect to CRA, of the 97 persons receiving care for CRA by SPICS first responder firefighters in 2017, eight 
survived their hospitalization with no incapacitating neurological after-effects, enabling them to return to society with 
total independence.  These eight cases make up the sample. 

Hence the analysis established that the preserved economic value of the 10 businesses struck by fire was $368.8M, 
while 1,917 jobs were saved. This is a conservative estimate. The economic value of the eight persons saved 
following a CRA is estimated at $64.8M and is based on an average human life being statistically valued at $8.1M. 

The total value preserved by SPCIS in 2017 is therefore $433.6M, representing the sum total of the two amounts.

This generated value of $433.6M demonstrates that every dollar invested in SPCIS (whose real cost of service in 
2017 was approximately $20M) has given the citizens of Sherbrooke a return on investment of 2,168%.

In addition, $43.4 million was protected in each response to a fire causing material damage, and 192 jobs were saved 
on average by each response made in 2017. 

These data also illustrate the significant importance of the secondary sector in the economic activity of the city of 
Sherbrooke, where 99.8% of fires with material damage to commercial buildings inventoried on SPCIS territory 
affected the secondary sector in 2017. 

This report therefore concludes that the activities of SPCIS can no longer be considered a mere expense,  
but rather as an investment, generating a direct, strategic effect on the economic activity of the Sherbrooke  
region and of Quebec. 
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For a long time, all over the world, fire departments of every kind have been regarded as a necessary expense, 
an “insurance policy” that any society can take out to protect lives, property and the environment. Increasingly, 
however, governing bodies are asking fire departments to justify their real cost of service and their rationale, with a 
view to overall organizational optimization. So the challenge is not only to remain effective in a context of resource 
consolidation, but also to motivate operational requirements in a clear and systematic fashion.  

The performance indicators for fire departments have diversified, but the common denominator of all of them is still 
to reduce losses of human life and property. Without dismissing these indicators, which after all touch on the primary 
mission of fire departments, the study presented here is rather concerned with the economic value of firefighter 
intervention, that is, of what it serves to preserve. Hence this study radically alters the paradigm whereby fire 
departments are viewed and analyzed. 

In the same way, every time they extinguish a fire or resuscitate a person, firefighters have a sense of having a 
financial impact when they consider everything they have been able to save. Citizens share this perception and 
benefit widely from it. It is thus easy to conceive that a successful firefighting intervention can have an economic 
and human value. There is definitely a social impact to these interventions that has an economic value, just as for 
responses to fires in residential and institutional buildings, but the most significant surplus value on the economic 
level lies in the interventions that are the subject of this document.

Our study focuses on two types of intervention: fires at commercial buildings where jobs were at stake and 
prehospital emergency interventions by firefighter first responders (FRs) with victims of cardiorespiratory arrest.  
For purposes of its analysis, the study asks the following questions: first, what proportion of the sales of stricken 
companies was preserved thanks to firefighter intervention and how many jobs could be saved, and second, what 
was the economic impact of swift and effective FR intervention with a person in cardiorespiratory arrest. 
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Objective of the study

This study aims to estimate, over a period of 12 months in 2017, the economic impact of successful responses 
by SPICS to commercial building fires where jobs were at stake and when prehospital medical emergencies for 
cardiorespiratory arrest were responded to by SPICS firefighter first responders. In the case of commercial building 
fires, this estimation focuses exclusively on any commercial organization that might have temporarily lost production 
or operational capacity had it not been for SPICS intervention. 

Sherbrooke is the capital of the administrative region of Estrie (the Eastern Townships). It is now a full-fledged  
city of four boroughs situated over 366.16 km2. At the moment it has a population of 165,859, to which  
15,100 students must be added, on a recurring basis for 10 months per year. The daily influx of people from  
outside the city, particularly for work, is not included. The city’s status of regional capital is based on various  
factors, including administrative and public services, industrial activity and tourism.  

Its mission makes the Sherbrooke fire department (SPCIS) responsible for firefighting and for rescues during 
disasters on its territory. Coverage of the city of Sherbrooke’s territory has been provided by permanent firefighters 
since the police and fire service divided in 1944. There are six fire stations with 28 firefighters per shift to attend to 
citizen safety, totalling 112 full-time officers and firefighters. Every station has at least one specialty requiring expertise 
supported by continuous training and the necessary equipment for the different types of intervention. The firefighters 
are supervised by a staff composed of nine members of the executive. The administrative, response and risk 
management personnel of the Sherbrooke fire department (SPCIS) make up a total of 200 persons.

In 2017, SPCIS carried out a total of 5,577 interventions.  2,534 (45.4%) of those were prehospital medical emergency 
calls that required first responder firefighters to intervene. 

TABLE 0 
Total SPCIS interventions, 2014-2017

2014 2015 2016 2017

Sherbrooke – Interventions other than FR 2,852 2,930 3,036 3,021

Sherbrooke – First responders (FR) 2,439 2,376 2,385 2,534

Total interventions by service offer 1 17 17 18 19

Total interventions by mutual assistance 2 3 2 6 3

Total, all interventions 5,311 5,325 5,445 5,577

1.  The interventions by service offer are with the municipalities of Waterville and Hatley township. 
2.   Total: Ascot Corner, Cookshire-Eaton, Lac-Mégantic, Magog, North Hatley, Orford, Saint-Denis-de-Brompton, 

Sainte-Catherine de Hatley, Stoke, Val-Joli and Windsor
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Previous studies 

To our knowledge, the Phoenix Fire Department in Arizona was the first to conduct a study on the economic impact 
of a fire department.1 This highlighted the positive impact of the firefighters’ intervention on the GDP of Maricopa 
County during commercial and industrial building fires. Our study is broadly based on the methodology of the  
study produced by the L. William Seidman Research Institute at the W. P. Carey School of Business of Arizona  
State University.

The following eight points from the executive summary of the Phoenix study report are an apt summary of that study:

1. The study uses the REMI econometric model,2 calibrated specifically for the State of Arizona to estimate  
the economic impact of 42 successful interventions between June 1, 2012 and May 31, 2013 for commercial 
building fires that affected 51 shops and businesses.

2. It is estimated that 6,951 jobs unrelated to agriculture could have been lost in the State of Arizona over one 
year had it not been for the successful intervention of Phoenix firefighters in the 42 fires involved.

3. If job sectors related to government and agriculture are included in the analysis, 7,446 jobs would have been 
lost in Arizona over one year.

4. Without the benefit of successful firefighter response, Maricopa County would have suffered the biggest 
losses, i.e. 3,023 full-time jobs. 

5. Without these successes, the GDP of the State of Arizona would have decreased by about $650M (from 
2012), representing a decline of 0.2%.3 Real disposable per capita income would have decreased by 
$295.6M (from 2012), a decline of 0.1%.4

6. In the same way, land rent and tax revenue of the State of Arizona would have decreased by about $35M 
(from 2012) if the 42 commercial building fires had not been extinguished. 

7. We can therefore conclude that the Phoenix Fire Department had a significant impact on the local economy, 
for both the state and the counties of Arizona over the 12 months studied, solely on the basis of commercial 
building fires.

8. Successful interventions on commercial buildings account for about 3% of the annual interventions of the 
Phoenix Fire Department. The study’s results thus constitute a conservative estimate of the total annual 
economic impact of the Department’s activities on Maricopa County and the State of Arizona.

1. EVANS, Anthony (2014). The Economic Impact of Successful Commercial Fire Interventions – Phoenix Fire Department, June 1, 2012 – May 31, 
2013, Tempe, L. William Seidman Research Institute, W. P. Carey School of Business, Arizona State University, 19 p. 

2. REGIONAL ECONOMIC MODEL, INC. The REMI model, [online], [www.remi.com/the-remi-model] (consulted March 22, 2017). 

3. Percentage change calculated from data of the U.S. Bureau of Economic Analysis for the year 2012.

4. Percentage change calculated from data of the U.S. Bureau of Economic Analysis for the year 2012.

http://www.remi.com/the-remi-model
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In 2017 the Montréal fire department (SIM) also conducted a study of the economic impact of its operations 
responding to commercial building fires where jobs were at stake and to medical emergency calls for 
cardiorespiratory arrest during the year of 2015.5 Here are its main conclusions:

-  The preserved economic value of 110 businesses struck by fire in 2015 was $1.55B and 20,903 jobs were 
saved. 

-  The estimated economic value of the 43 persons rescued by SIM FRs after a CRA was $348M. 

-  The total value preserved by the SIM in 2015 was thus $1.89B.

-  This generated value of $1.89B demonstrates that every dollar invested in the SIM (its real cost of service 
being about $360.5M in 2015) yielded the citizens of Montréal a return on investment of 527.5%.

In 2018, the Lévis fire department (SSIL) conducted the same study on its interventions in 2017.6 Here are its main 
conclusions:

-  The preserved economic value of 11 businesses struck by fire in 2017 was $63.3M and 695 jobs were 
saved. 

-  The estimated economic value of the four persons rescued by SSIL FRs after a CRA was $32.4M. 

-  The total value preserved by the SSIL in 2015 was thus $95.7M.

-  This generated value of $95.7M demonstrates that every dollar invested in the SSIL (its real cost of service 
being about $20.1M in 2017) yielded the citizens of Lévis a return on investment of 478.5%.

Like the Phoenix study in 2014, the SIM study in 2017 and the SSIL study in 2018, the present study lays the 
foundations for an overall analysis of the economic impact of the operations of fire departments. That impact has 
a quantifiable value which we were able to measure according to a tested scientific methodology highlighting the 
corollaries of response time (time it took the fire department to arrive on the scene) and appropriate 
strike force deployed by firefighters upon their arrival). When they are efficient, these two factors create a 
synergy that contributes, depending on the type of intervention, to saving lives and to reducing material losses, loss 
of productivity of businesses affected by fire, and job losses, or to increasing the survival rate of victims of CRA, thus 
conferring substantial economic value to intervention activities. 

In the first part of this report, we will consider the macro-economic impact of SPCIS interventions for commercial 
building fires where jobs were at stake on the territory covered by SPCIS during 2017, while in the second part, 
we will examine the value of the human lives saved by the intervention of firefighter first responders on the territory 
covered by SPCIS in 2017. 

The third part is devoted to further exploring the economic impact of SPCIS operations relative to the economic 
business lines affected by a fire. The fourth part will be a comparative analysis between the results of previous 
economic impact studies, permitting a better appreciation of the work done thus far and expanding the analysis  
of the results obtained. 

5. DELORME, WATERHOUSE (2017). Étude de l’impact économique des interventions du service de sécurité incendie de Montréal pour l’année 2015 
[Study of the economic impact of interventions of the Montréal fire department for 2015], Service de sécurité incendie de Montréal, 2017, 115 p.

6  DELORME, WATERHOUSE (2018). Étude de l’impact économique des interventions du service de sécurité incendie de Lévis pour l’année 2017 
[Study of the economic impact of interventions by the Lévis fire department for 2017], Association des chefs en sécurité incendie du Québec 
(ACSIQ), 2018, 107 p.



  15



1

MACRO-ECONOMIC  
IMPACT OF SPICS 
INTERVENTION AT 
COMMERCIAL BUILDING 
FIRES IN 2017



MACRO-ECONOMIC  IMPACT MACRO-ECONOMIC  IMPACT 17

1.1 Data collection 

As a first step, we discussed the methodology used for the study and the REMI macro-economic model with 
a co-author of the Phoenix study, Mr. Anthony Evans, of the W.P. Carey School of Business at the University 
of Arizona. The aim of this initial step was to see how we could refine a methodology that takes account of 
Canadian and Quebec fiscal characteristics, while remaining consistent with the Phoenix study’s approach.

Next, with the collaboration of the Institut de la statistique du Québec (ISQ), we decided on the strategy 
to adopt, again with the concern to stay in line with the objective and methodology used in Phoenix. We 
immediately chose the Quebec Input-Output Model (abbreviated according to the French as MISQ). This 
model is widely used for economic impact studies.  So this is a robust and widely recognized methodology.  
The ISQ carried out some 300 simulations in 2017 to assess the economic impacts of a multitude of initiatives 
and projects.  This one is described in section 1.3.

In the next stage, we retrieved internal SPCIS operational data in the form of tables containing data on all 
commercial building fires in 2017. In these the following information can be found: date of the intervention, 
call number, nature of the call, municipal assessment of the building, assessment of the building’s interior 
property, total assessment of building and damage to the building and interior property caused by the fire, 
exterior damage to building and amount of damage to the building estimated by the OCO. It should be noted 
that the monetary valuation of the content of the building affected by the fire was not taken into consideration if 
the building was not listed in the city’s realty assessment.

For the purposes of our study, we then determined the interventions at commercial buildings where jobs were 
at stake.  A total of 20 interventions were noted for 2017. Then, for each of these, more specific data were 
collected: use of the building,7 exact location of the fire in the building and detailed description of the damage 
caused by the fire to the building, its exterior and its contents. For certain addresses accommodating a 
number of businesses, more in-depth research had to be done to properly identify the building’s owners and 
the owners of the businesses affected by the fire.8 

7. Certain buildings can have multiple uses. For example, a jointly owned building with shops on the ground floor has two uses.

8. For example, a shopping centre where the owner leases its premises to merchants. Sometimes the owners are numbered companies, which 
increases the difficulty of the task of identification.
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Of the 20 interventions eligible for the study, eight were or could be rejected for the following reasons:

a) No intervention by firefighters upon arriving on the scene (e.g. fire already out).

b) Minor intervention by firefighters, with no significant material damage (e.g. fire in a garbage can  
outside the building). 

c Business closed down after the fire (total loss).

d) Business vacant or under renovation at time of fire.

e) Owner impossible to contact (e.g. a numbered company).

f) Owner refused to provide the necessary information.

g) Intervention data was missing, erroneous or incoherent.

h) Use not subject to analysis (i.e. all public buildings: schools, day-care centres, hospitals, municipal or 
government buildings, etc.), since the method of assessing the economic impact of jobs in the sector  
is different. 

The latter stages of data collection for commercial building fires led us into the heart of the Sherbrooke 
business community, because the last element to be added to the table was the gross sales of businesses 
struck by fire in 2017. This was a sensitive process, but the most rewarding of them all; in fact, we had special 
access to the SCPIS clientele following service delivery. A direct discussion with the entrepreneurs made us 
realize how much the intervention and professionalism of the firefighters were appreciated. This satisfaction 
was clear from the very high response rate of 83.3%. Of the 12 interventions selected after the previous stage, 
10 (84.6%) were chosen in the end for the final calculation to make up our sample, because the victims shared 
crucial data, even though some were reluctant to do so. 

1.2 Methodology9

As has been mentioned, for Sherbrooke we used a methodology similar to that employed for the study done 
by SIM in 2017 and the one used by SSIL in 2018, both of which were modelled on the Phoenix methodology 
in 2014.

This study was done using the Quebec input-output model (MISQ) of the Institut de la statistique du Québec 
(ISQ). The MISQ is based on Quebec’s input-output tables to simulate the effect of certain economy-related 
changes. Each of the 10 interventions adopted was classified individually in the input-output table according 
to the appropriate NAICS codes. Appendix C of this report details the data incorporated in the model.

9. Our starting points for developing the methodology: MILLER, R. E., and P. D. Blair (2011), Input-Output Analysis: Foundations and Extensions 
(Cambridge: Cambridge University Press), 784 pages, and INSTITUT DE LA STATISTIQUE DU QUÉBEC. Études d’impact économique, [online], 
[www.stat.gouv.qc.ca/produits-services/etudes-impact-economique.html] (consulted March 28, 2017).

http://www.stat.gouv.qc.ca/produits-services/etudes-impact-economique.html
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1.3 Quebec input-output model

The MISQ10 is an instrument that serves to simulate and translate into economic terms the effects of 
certain real, anticipated or hypothetical changes relating to the economy of Quebec. These changes may 
be constituted of various projects concerned with expenditures, i.e. investment, operations or current 
consumption.  There is a multitude of input-output models in the world, each reflecting the fiscal system 
it represents. To calculate the economic impact of a project, input-output tables are used to track a given 
expenditure in the economic system.

The MISQ can estimate, among other things, the value added, employment and imports necessary to respond 
to a demand shock on the Quebec economy. It can also classify effects in the production chain according to 
whether they are to be found in the sector directly simulated (direct effects) or in the latter’s suppliers (indirect 
effects). Based on different types of expenditures, also known as shocks, the model assesses impact on 
labour, value added, imports and other outputs. It can also estimate government revenues in the form of 
taxes, income tax, and incidental taxes paid by salaried employees.

The MISQ serves not only to estimate these impacts, but also to classify them as direct or indirect effects. 
Hence the model’s results are used to assess the impact of the expenditure shock both in the sector directly 
affected and in the latter’s supply sectors. The MISQ is very useful precisely because of this capacity to 
break down the impact of the initial shock among the sectors directly solicited by demand and those where 
contributions are indirect. 

The projects simulated using the model involve disbursements that have an economic impact in terms of 
production, revenue, jobs or imports.  The model can measure these effects and classify them according 
to whether they appear in sectors immediately affected by the initial expenditures (direct effects) or in the 
industries supplying insert businesses (indirect effects).

In more technical terms, the model calculates the direct, indirect and total effects of an exogenous variation11 
in final expenditures or a given increase in an industry’s production. For our current purposes, the exogenous 
variation is the fire at the business in question. The economic effects or impacts are calculated for labour, 
value added at factor cost (before-tax salaries and wages, net revenue of sole proprietorships and other gross 
before-tax revenue), imports and certain tax and quasi-tax revenue. 

The model is designed primarily as an economic analysis instrument for estimating the effects of changes 
affecting the Quebec economy. It is a model based on the structure of relations among industries. 
Consequently, it systematically applies detailed information on the spending structures of economic sectors 
and on intersectoral demand distribution data. 

10. Abbreviation of the French “Model intersectoriel du Québec”. INSTITUT DE LA STATISTIQUE DU QUÉBEC. Le model intersectoriel, 
fonctionnement et applications, Édition 2016, [Online ], [www.stat.gouv.qc.ca/statistiques/economie/comptes-economiques/comptes-
production/modele-intersectoriel.pdf], p. 25 (consulted March 22, 2017).

11. The term “exogenous variation” is used by economists to designate an independent change or one provoked in the economic system. 
Exogenous variations are differentiated from “induced” variations by other internal variables in the economy, such as induced consumption 
variations caused by an increase in aggregate income. 

http://www.stat.gouv.qc.ca/statistiques/economie/comptes-economiques/comptes-production/modele-intersectoriel.pdf
http://www.stat.gouv.qc.ca/statistiques/economie/comptes-economiques/comptes-production/modele-intersectoriel.pdf
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1.3.1 Input-output table 

The MISQ baseline data are currently those of the input-output table for Quebec in 2013, produced by 
Statistics Canada, adjusted to take account of the economic reality of 2017. Here is an explanation:

[...] the input-output tables are the foundation of the Quebec input-output model. These tables are an 
accounting representation of the production system of the Quebec economy.  They are used to track the 
interrelations underlying trade in goods and services among the different business lines of the Quebec 
economy, as well as foreign trade. “The rectangular structure of the tables shows, on the one hand, the 
production and intermediate use of numerous goods and services in each production sector representing 
the primary, secondary and tertiary industries, and on the other hand, details on the different sectors of 
final demand, such as households, gross fixed capital formation, and the different levels of government.” 
[...] To make it easier to balance them, input-output tables are estimated at producer prices, which 
correspond to the ex-works selling price. For a domestic company, these are the selling prices net of all 
taxes and the model’s different margins. For imports, producer prices correspond to the value (including 
freight and insurance) at the Quebec border excluding taxes and margins, but including import duties. The 
model uses seven types of margins to convert estimates to producer prices in valuing at market prices. 
These are tax, wholesale, retail, transport, storage, gas and pipeline margins. Take the example of a chair 
with a producer price of $20. To this we add a transport margin of $2, taxes of $3 and a retail trade margin 
of $1. The chair thus has an estimated consumer/retail price of $26.”12

In this table, industries are classified according to the North American Industry Classification System 
(NAICS),13 which incidentally includes non-commercial sectors and value added at basic prices. 

The model’s data are continuously updated by the ISQ. Hence the model can calculate economic effects 
using parameters that have been largely updated for the current year. 

The North American Industry Classification System is unique among industry classifications in that 
it is constructed within a single conceptual framework. Economic units that have similar production 
processes are classified in the same industry, and the lines drawn between industries demarcate, to 
the extent practicable, differences in production processes. This supply-based, or production-oriented, 
economic concept was adopted for NAICS because an industry classification system is a framework 
for collecting and publishing information on both inputs and outputs, for statistical uses that require 
that inputs and outputs be used together and be classified consistently. Examples of such uses include 
measuring productivity, unit labour costs, and capital intensity of production, estimating employment-
output relationships, constructing input-output tables, and other uses that imply the analysis of production 
relationships in the economy. The classification concept for NAICS leads to production of data that 
facilitate such analyses.

In the design of NAICS, attention was given to developing a production-oriented classification for (a) new 
and emerging industries, (b) service industries in general, and (c) industries engaged in the production 
of advanced technologies. These special emphases are embodied in the particular features of NAICS, 
discussed below. These same areas of special emphasis account for many of the differences between the 
structure of NAICS and the structures of industry classification systems in use elsewhere. NAICS provides 
enhanced industry comparability among the three North American Free Trade Agreement (NAFTA) trading 
partners, while also increasing compatibility with the two-digit level of the International Standard Industrial 
Classification (ISIC Rev. 4) of the United Nations.

12. INSTITUT DE LA STATISTIQUE DU QUÉBEC. Le model intersectoriel, fonctionnement et applications, Édition 2016, [Online], [www.stat.gouv.
qc.ca/statistiques/economie/comptes-economiques/comptes-production/modele-intersectoriel.pdf], p. 15 (consulted March 22,  2017). 

13. STATISTICS CANADA, North American Industry Classification System (NAICS) Canada 2012, [Online], [https://www.statcan.gc.ca/eng/subjects/
standard/naics/2012/index] (consulted March 22, 2017).

http://www.stat.gouv.qc.ca/statistiques/economie/comptes-economiques/comptes-production/modele-intersectoriel.pdf
http://www.stat.gouv.qc.ca/statistiques/economie/comptes-economiques/comptes-production/modele-intersectoriel.pdf
https://www.statcan.gc.ca/eng/subjects/standard/naics/2012/index
https://www.statcan.gc.ca/eng/subjects/standard/naics/2012/index
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NAICS divides the economy into twenty sectors. Industries within these sectors are grouped according to 
the production criterion. Though the goods/services distinction is not explicitly reflected in the structure of 
NAICS, four sectors are largely goods-producing and sixteen are entirely services-producing industries.14

Assessment of a project’s economic impact first requires that the information about it be translated into 
detailed additional expenditures that will be injected into the economy, while specifying the sector(s) 
responsible for those expenditures. In the present case, we are concerned with preserved expenditures. 

Expenditures must also be broken down into the model’s different transaction categories, that is, the 
categories of purchases of goods and services, and compensation. The more complete this disaggregation 
and the more adequately it reflects the expenditures associated with the project in question, the more reliable 
the simulation results will be. The information detail taken into account by the simulation software will ensure 
that the measurement of economic impact will yield different results according to the sector specified or the 
goods and services categories to which the expenditures relate. 

The model thus estimates the impact of a shock on the accounting balance (corresponding to the increase 
or preservation of initial expenditures, which are known as autonomous, or exogenous) on various economic 
variables by distributing it among production sectors according to the process known as “spreading of demand”. 
This process is accomplished through various cycles, or iterations, of transactions among economic agents, 
each cycle being constituted of expenditures for certain agents, which are translated into revenue for others.

The model takes account of the fact that autonomous spending from a sector of final demand can be 
subdivided from the outset into direct purchase of primary factors of production, such as the hiring of labour, 
as well as purchases of goods and services from other companies. Purchases and use of primary factors 
of production (labour, capital, etc.) by a sector represent value added for that sector.  For example, direct 
purchases of labour by an institutional sector (households, governments, etc.) give rise to production, or 
“value added”, internal to the institutional sector itself: the latter then produces for itself and in a way sells its 
production to itself.  Purchases of goods and services from other companies result in production, or “value 
added”, in the various industrial branches of production.

Taking account of the multiple cycles of expenditure and revenue among economic agents, the model 
calculates, based on the input-output relations of the economic table, how the increase in total autonomous 
spending, or “shock”, will be distributed, in the end, according to three major variables:

1. Value added, or increase in domestic Quebec production 

2. Indirect tax revenue less subsidies (this element is used to estimate domestic production or value 
added at market price)

3. Imports (this is the content of demand for goods and services met through external procurement).

1.4 Scope and limitations of the model 

The MISQ is a simplified representation of how the Quebec economy operates. It emphasizes the exchanges 
observed among the different sectors over a given year. Although a very complex structure, the model cannot 
take account of all phenomena. It is therefore based on certain hypotheses, which have to be known to be 
able to use it and interpret its results correctly. Furthermore, the model developed here does not take account 
of means of self-protection from fire, such as sprinklers and private fire brigades, which could affect the size of 
the fire when the firefighters arrive.  

14. STATISTICS CANADA, North American Industry Classification System (NAICS) Canada 2012, [Online],  [www.statcan.gc.ca/pub/12-501-x/12-
501-x2012001-eng.pdf], p. 5 (consulted March 22,  2017).

http://www.statcan.gc.ca/pub/12-501-x/12-501-x2012001-fra.pdf
http://www.statcan.gc.ca/pub/12-501-x/12-501-x2012001-fra.pdf
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Finally, it should be noted that the material losses noted by the OCO in his intervention report constitute a 
conservative estimate that is about 25%15 less than the actual cost of the fire.  The total fire damage claim to 
insurers is sometimes higher than what is recorded by the OCO during an intervention by SPCIS. In addition, 
the business may have closed down for a period of time for renovations, increasing the amount of the losses if 
this element was not included in the insurance coverage. 

This uncompiled data increases the actual cost of losses suffered from a fire, implying that the economic value 
of firefighter intervention may be overestimated in certain cases.

For all of these reasons, the results of the study must be regarded as a minimum considering all the activities 
of a fire department, which however are underestimated by uncompiled data on actual losses. We are unable 
to precisely quantify the size of this bias, since the data are not accurate enough.

1.4.1 Variety of types of intervention

In addition, this study considers only one type of intervention, namely commercial building fires.  

Here is one example of the variety of types of intervention that may be the subject of an assessment of the 
economic impact of firefighter intervention: On August 9, 2016, on highway 40 West, a tank truck caught fire 
on the high level of the highway, in the middle of Montréal. A study of economic impact on the operations 
of a fire department on an expressway was conducted, using the study of this case as a reference.16 It was 
demonstrated that the SIM firefighters made it possible to reduce the economic cost of the incident, which 
increased from second to second,  thanks to their swift and effective response, thus attributing an economic 
value to their intervention on an expressway. This study was modelled on the one by the City of Phoenix, 
Arizona, which in collaboration with the University of Virginia at Phoenix, estimated the economic value (not the 
cost) of firefighter intervention on Interstate 10 on February  20,  2014.17 The Montréal study thus took shape 
with the support of the methodology used in the Phoenix study. Here are a few excerpts from the former: 

The economic benefits of SIM’s intervention arise from the fact that the less time people lose due to traffic 
congestion, the quicker the economic system gets back in operation, reducing losses due to waiting.

The economic cost of an accident on an expressway at rush hour is always very high, since it increases 
from second to second. This is why a swift response by emergency services is paramount. The accident 
in question in this report occurred in August, a month when automobile traffic volume is relatively low.  We 
can imagine that if it had occurred in a busier period, say October or February, it would have resulted in a 
staggering economic cost. 

For the intervention that occurred on August 9, 2016 on highway 40, we can deduce that for every dollar 
disbursed by SIM (operational costs: $253,644.12) in connection with the estimated economic value 
($10,461,715.00), there was a return on investment of 4,120.62%. We can also conclude that interventions 
on expressways have an added economic value well above that of interventions at commercial buildings 
where jobs are at stake, and finally, that they have a far more significant impact due to the economic value 
of losses attributable to the time people spend waiting in their vehicles. 

Compared to the intervention of August 9, 2016 on highway 40, this type of intervention (commercial 
building fire) involves a fixed number of employees per building whose economic value is linked to a single 
business line. In the present case, the traffic flow and incalculable number of drivers made the economic 
value much higher, since the repercussions were felt not by a single company, but rather by multiple 
organizations, numerous business lines and countless families, all occasioned by the wait time caused by 
the bottleneck.18

15. This percentage is based on anecdotal evidence obtained after many discussions with resource persons in the insurance community.

16. Delorme, waterhouse (2018). “Methodology used to calculate the economic impact of a fire department’s operational activities on highways”, 
Service de sécurité incendie de Montréal, 2018, 13 p.

17. Joshua, S. (2014). “Estimation of the Cost of Traffic Delay Due to the Major Fire in Phoenix near I-10 on Feb. 20th, 2014,” Intelligent 
Transportation Systems and Transportation Safety, University of Virginia, Phoenix, Arizona.

18. DELORME, WATERHOUSE (2018). “Methodology used to calculate the economic impact of a fire department’s operational activities on 
highways”, Service de sécurité incendie de Montréal, 2018, pp. 8 and 12.
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Apart from the value added of an intervention on an expressway due to its impact on different people, 
the study was also a reminder of the diversity of potential economic impact studies that could help fire 
departments measure the value of their intervention.

It is our opinion that all the other types of intervention, such as residential building fires, 
institutional building fires, vehicle extrication, natural gas leaks, hazardous substance 
intervention or rescues of all kinds, also have an economic value which our current mandate does 
not permit us to examine. 

1.5 Modelling the shock 

This shock has been modelled to take account of the fact that it is highly unlikely that all building fires always 
result in a total loss, affecting an entire year’s sales. A modelling table, presented in Appendix A, was 
therefore created, using a simple elasticity rule. A theoretical association was drawn between the percentage 
of total material losses of the fire-stricken building and the percentage of the company’s sales for an entire 
year. This makes the current study’s estimation of losses more realistic. This shock modelling was included  
in the 2017 SIM study and the 2018 Lévis study; the Phoenix study did not capture this characteristic in  
its results. 

Here are the main hypotheses adopted for this study during modelling:

a) The model assumes that industries have the capacity to achieve the production required by additional 
demand for goods and services. Unless indicated otherwise, the sectors do not need new construction 
investment or additional purchases of machinery and equipment. In addition, results are more 
satisfactory if changes to expenditures representing calculations of margins are simulated relative to the 
size of the sector studied. 

b) There are no economies of scale. The model refers to a fixed production technology and there is no 
substitution of inputs (goods and services and primary factors).

c) The model assumes that industries retain their market share for each of the goods and services 
produced, whatever their level of production.

d) The results calculated with the model indicate orders of size rather than exact or absolute values.

e) The model is static, not dynamic. No reference is made to the duration of spreading of demand.  
However, the results must be interpreted in current-year dollars, as if the impact were felt during the 
reference year.

f) The model does not take account of induced effects, i.e. it does not consider increase in economic 
activity due to increase in income (e.g. salaries) caused by the project or shock. Only additional goods 
and services expenditures in production sectors are reinjected into the economy. 

g) Hypotheses of consistency of economic relations among the sectors make the sectoral model linear, 
i.e. direct effects double when the amount of the shock injected in the economy doubles. 

MACRO-ECONOMIC  IMPACT
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1.6 Summary of results 

Our study gave rise to the following simulation, calculated by the Institut de la statistique du Québec with the 
help of the MISQ: the economic impact for Quebec of the operating expenses of businesses that benefited 
from SPCIS intervention in 2017 (preservation of value of sales (in dollars) adjusted for effective coverage). 
Here is the analysis of results (the detailed results are available upon request).

The following table19 summarizes the impact on production variables and on imports. 

TABLE 1 

Total spending 
per simulation

Impact on production variables and imports

Salaried 
labour 

PIB aux prix du marché Imports

GDP at market prices Indirect 
 taxes
less  

subsidies 
Before-tax 

salaries and 
wages 

Gross mixed 
revenue 

Other before-
tax gross 
revenue 

k$
Person-

years 
$k

1 368.797 1.917 105.040 3.863 93.209 566 164.470

The following table estimates economic impact on the revenue of the Quebec and federal governments and 
on incidental taxation, by type of revenue.

TABLE 2

Total 
expenditures 
per simulation

Impact on government revenue and incidental taxation

Government of Quebec Quebec
incidental 
taxation

Federal government Federal 
incidental 
taxation

Payroll  
taxes

Indirect 
taxes

Payroll  
taxes

Indirect 
taxes

$k

1 368,797 8,814 1,842 17,228 6,929 584 2,701

19. In all the tables in this report, the numbers have been rounded off, so the sum of the elements may not correspond to the total.
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1.6.1 Breakdown of initial expenditures and description of study’s baseline data 

The baseline data have been codified according to the nomenclature of the sectors and subsectors of the 
MISQ database.  

TABLE 3 
Breakdown of operating expenses of businesses benefiting from SPCIS intervention in 2017 

2017 $K

Intermediate inputs (goods and services) 257,546

Value added at basic prices 111,251

Before-tax salaries and wages 63,007

Gross mixed income 128

Other gross before-tax income 48,116

Total expenditures 368,797

Subsidies -964

Total expenditures net of subsidies 367,833

 

It should be noted that the average salaries in the sectors affected are those of 2017, given that expenditures 
in this study have been considered as if occurring entirely in 2017. 

In the same way, the labour expense corresponds to average salaries in 2017, which means that the estimate 
was made as if all injections of expenditures had been made entirely in 2017. 

Finally, the indirect taxation matrix used also takes account of the tax system in the year 2017, with a tax on 
goods and services (GST) at 5% and a Quebec sales tax (QST) at 9.975%.
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1.6.2 Breakdown of total economic impact 

The following table presents the total economic impact of the operating expenses of businesses benefiting 
from SPCIS intervention in 2017.

TABLE 4 
Breakdown of total economic impact of operating expenses of businesses
benefiting from SPCIS intervention in 2017, in person-years 

années-personnes de 2017

Labour 1,917.2

Employees 1,839.0

Other workers 78.2

2017 $K

Value added at basic prices 202,112

 Before-tax salaries and wages 105,040

 Gross mixed income 3,863

Other gross before-tax income 93,209

Indirect taxes 2,426

Leakage 165,156

Imports 164,470

Other output 686

Subsidies -1,860

Total expenditures net of subsidies 367,833

Total impact on employment was 1,839 employee jobs and 78 other workers jobs, for a total of 1,917 jobs. 
Value added in Quebec was $202.1M, of which $105M was paid in wages and salaries to salaried employees. 
$3.9M in gross mixed income was paid to other workers. Other gross income makes up the rest of the value 
added, in the amount of $93.2M.

The total impact of a spending shock is also broken down into gross value added, net indirect taxes, and 
system leakage. The sum of the total effects is thus equivalent to the initial shock. The sum of the impacts for 
Quebec (value added at basic prices plus net indirect taxes) is still smaller than the initial expenditure, since 
system leakage is not captured in the Quebec production process.

The following table presents the percentage breakdown of total economic impact. For example, value added 
at market prices, composed of value added at basic prices plus net indirect taxes, makes up 55.1% of the 
initial spending shock. The rest of the impact translates into system leakage (44.9% of the initial spending 
shock). Adding the benefits for Quebec (value added at market prices) to the different system leaks yields an 
amount of initial expenditure of $367.8 million.
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TABLE 4A 
Breakdown of total economic impact of operating expenses of businesses benefiting from SPCIS 
intervention in 2017, as percentages  

% 2017 $K

Value added at market prices 55.1 165,156

Value added at basic prices 54.9 164,470

Indirect taxes 0.7 686

Subsidies -0.5 -1,860

Leakage 44.9 165.156

Importations 44.7 164.470

Autres productions 0.2 686

Total expenditures net of subsidies 100.0 367,833

Considering the different leaks from the system, the value-added ratio, commonly called the multiplier, is 
necessarily below one. We can therefore estimate a value-added ratio at market prices (value added at basic 
prices plus indirect taxes net of subsidies) of 0.551. The value-added ratio at market prices can be interpreted 
as follows: final demand in Quebec will be satisfied at 55.1% by the domestic sector and at 44.9% by the 
external sector, previous years’ stock and sale of goods and services used.

Value added at market prices
=

202,677
= 0.551

Initial expenditures 367,833

The smaller the leaks, the higher the ratio. For example, in the hypothetical case of a country in total autarky 
that does no importing, the value-added ratio would be at most equal to one. Remember that the value-added 
ratio refers to the concept of production. There is nothing to guarantee that revenue collected by factors of 
production will be totally spent in Quebec or even collected by citizens of Quebec. In spite of this limitation, 
value added at market prices is often used to estimate the “Quebec content” of a planned expenditure.

1.6.3 Impact on value added and employment

Value added is the effort the producer adds to its intermediate inputs to respond to the demand addressed 
to it.  In the MISQ, this value is obtained by the sum of factor earnings, namely before-tax wages and salaries, 
gross mixed income and other before-tax gross income.  The concept of economic impact is thus closely 
related to that of value added and contribution to GDP.

Analogous to factor earnings, business lines must also hire employees for their production processes. 
Employment represents the workload used by an industry to meet the demand addressed to it. 

The following table presents impact on employment and on value added, broken down into direct, indirect and 
total effects. As we saw in Table 1, the total impact of the study project generates 1,839 jobs for employees 
and 78 jobs for other workers, for a total value added for Quebec of $202.1M.
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TABLE 5 
Economic impact on employment and value added of operating expenses of businesses benefiting 
from SPCIS intervention in 2017

Direct
effects

Indirect effects
Total

effectsPrimary 
suppliers 

Other
suppliers 

2017 person-years

Labour 1,056.6 370.2 490.4 1,917.2

Employees 1,044.5 347.4 447.1 1,839.0

Other workers 12.1 22.8 43.3       78.2

2017 $K

Value added at basic prices 111,251 43,437 47,424 202,112

Before-tax wages and salaries 63,007 19, 975 22,057 105,040

Gross mixed income 128 1,306 2,429      3,863

Other before-tax gross income 48,116 22,156 22,937    93,209

The total impact generated can itself be broken down into direct and indirect effects. In a production sector, 
the direct effect is the internal impact of the sector meeting the initial demand. The goods and services 
expenditures of this sector are responsible for the entire indirect impact. The first round of indirect effects 
stems from the primary suppliers. The sum of the impacts of subsequent iterations will finally yield the indirect 
effect on the other suppliers.

For a sector of final demand or a mixed simulation (production sector and final demand combined), the direct 
effect is the sum of the internal impact in the sector of final demand and the impact on the primary suppliers. 
The goods and services expenditures of these sectors will be responsible for the entire indirect impact.

As demonstrated in Table 5, the total impact on salaried employment represents a workload equivalent to 347 
jobs in primary suppliers and 447 indirect jobs in other suppliers. As for before-tax wages and salaries, $20 
million is generated in effects on primary suppliers and $22.1 million in indirect effects on other suppliers. 
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1.6.4 Impact on value added, by business line 

In addition to permitting an iterative assessment of the different estimated impacts, the model also makes 
it possible to break down, by business line, the impact on value added at basic prices.  The following 
table presents the sectoral breakdown of economic impact on value added. These expenditures have total 
effects on value added of $202.1 million for the Quebec economy. 

TABLE 6 
Economic impact on value added of operating expenses of businesses benefiting from SPCIS 
intervention in 2017, by business line

Business line
Value added at basic prices

% 2017 $K

Primary sectors 1.7 3,397

Utilities 4.9 9,958

Construction 1.4 2,802

Manufacturing 68.8 139,038

Other services 22.5 45,398

Non-commercial 0.8 1,518

All business lines 100 202  112

The following figure breaks down the impacts on value added for the different major sectors of the Quebec 
economy.  All the production sectors of the Quebec economy are affected, i.e. primary (1.7%), utilities (4.9%), 
construction (1.4%), manufacturing (68.8%), other services (22.5%) and non-commercial (0.8%). 

FIGURE 1  
Percentage breakdown of economic impact on value added, by business line.

Primary sectors • 1.7%

Utilities sectors • 4.9%

Construction sectors • 1.4%

Manufacturing sectors • 68.8%

Other services sectors • 22.5%

Non-commercial sectors • 0.8%
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1.6.5 Impact on salaries and wages and on salaried labour, by business line

A significant share of value added, before-tax wages and salaries correspond to gross employee 
compensation. They are estimated before all deductions (income tax and incidental taxation). Salaried 
employees are those who receive wages and salaries as estimated by the model. They receive them as 
regular workers in the business lines. 

The unit of measurement used by the MISQ to estimate employment is the person-year. Use of this 
measurement allows the annual work of the different types of employment to be standardized, such as part-
time jobs and seasonal work.  For example, two seasonal half-time jobs are considered in the model as one 
job in person-years. 

The following table presents the sectoral breakdown of economic impact on employment and salaries and 
wages. These expenditures have total effects on before-tax salaries and wages of $105 million paid for 
1,839 salaried jobs in person-years.

TABLE 7 
Breakdown of impact on labour, salaries and wages of operating expenses of businesses benefiting 
from SPCIS intervention in 2017, by business line 

Business line
Salaried labour Before-tax wages and salaries

2017 person-years 2017 $K

Primary sectors 29.9 1,276

Utilities 18.3 1,583

Construction 26.5 1,374

Manufacturing 1,247.9 76,179

Other services 499.8 23,759

Non-commercial 16.5 869

All business lines 1,839.0 105,040

The following figure estimates impact on employment by business line.  Salaried jobs are distributed as 
follows: primary sectors 1.6%, utilities sectors 1%, construction sectors 1.4%, manufacturing sectors 67.9%, 
other services sectors 27.2% and non-commercial sectors 0.9 %.

FIGURE 2  
Breakdown of economic impact on labour, by business line 

Primary sectors • 1.6%

Utilities sectors • 1%

Construction sectors • 1.4%

Manufacturing sectors • 67.9%

Other services sectors • 27.2%

Non-commercial sectors • 0.9%
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1.6.6 Impact on government revenue and incidental taxation 

The model calculates income tax and incidental taxation stemming from wages and salaries paid to 
employees. To do this, first the number of jobs is estimated by dividing salaries and wages for each sector 
by the average salary. Next, taxable income is estimated, taking account of the different payroll deductions. 
The Quebec and federal income tax tables are then applied, taking account of certain adjustments such as 
tax credits and surtaxes. So the model allows one to break down tax revenue generated for the two levels of 
government while taking account of certain average deductions.

The model also estimates contributions by employees and employers to the different social security funds. 
In Quebec, the incidental taxation estimated by the model corresponds to amounts paid to the Commission 
des normes, de l’équité, de la santé et de la sécurité du travail (CNESST), the Health Services Fund (HSF), the 
Quebec Parental Insurance Plan (QPIP) and the Quebec Pension Plan (QPP). On the federal government side, 
the model takes account of contributions to the Employment Insurance (EI) program.

Note that only tax on salaries and wages is recorded. Since income tax is already included in salaries and 
wages, one must be careful not to add it to tax estimated during a simulation. Note that the model does not 
calculate income tax on corporate profits or property tax. 

Theoretically, incidental taxation is not to be taken into account in calculating government revenue. The 
amounts allocated to incidental taxation are contributions to social security funds, intended for a specific 
subsequent use. It should also be noted that taxes paid on the purchase of inputs in the simulated sector 
appear in the “Primary suppliers” column. Taxes paid by all other sectors indirectly solicited by the initial shock 
are recorded in the “Other suppliers” column. 

TABLE 8 
Economic impact on government revenue and on incidental taxation of operating expenses of 
businesses benefiting from SPCIS intervention in 2017

Income and parafiscalities

Direct
effects

Indirect effects
Total

effectsPrimary 
suppliers 

Other
suppliers 

2017 $K

Quebec government revenue 5,515 2,246 2,895 10,656

- Taxes on salaries and wages 5,515 1 , 701 1, 598 8 ,814

- Sales taxes … 231 352 583

- Specific taxes … 314 945 1,259

Federal government revenue 4,304 1,521 1,689 7,514

- Taxes on salaries and wages 4,304 1,352 1,273 6, 929

- Sales taxes … 4 110 114

- Customs and excise taxes … 165 306 470

Incidental taxation 12 ,099 3,611 4,218 19,929

- Quebec (QPP, HSF, CSST, QPIP) 10,485 3,116 3,626 17,228

-  Federal (Employment Insurance) 1,614 495 592 2,701

... = Not applicable 

The expenditures being studied would generate revenue for the Quebec government, in the amounts of 
$8.8 million in taxes on salaries and wages, $582.7K in sales tax (QST) and $1.3M in specific taxes.

The same expenditures would generate revenue for the federal government of $6.9M in taxes on salaries and 
wages, $114.4K in sales taxes (SST) and $470.1K in customs and excise taxes. Incidental Quebec and federal 
taxation would be $17.2M and $2.7M respectively.
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1.6.7 Impact on indirect taxes of the Quebec and federal governments, by good and service

Indirect taxes are unilateral payments made by production sectors and by final demand to the different levels 
of government, without consideration on the part of the public administration. Indirect taxes are of two types: 
commodity charges and taxes on production.

Commodity charges are payments made by economic agents when purchasing goods and services. They 
include QST, GST, federal excise duties and specific Quebec taxes, such as the accommodation tax or the 
tobacco tax.  The model’s tax margins are adjusted to take account of reimbursements of input cost received 
by production sectors.  

The following table presents the indirect Quebec and federal taxes broken down by the goods and services 
most affected.  The total taxes of $2.4M estimated by the model will be shared between the Quebec 
government ($1.8M) and the federal government ($584.5K).

TABLE 9 
Breakdown of impact on indirect taxes of operating expenses of businesses benefiting from SPCIS 
intervention in 2017, by good and service

Good and service

Indirect taxes

Quebec Federal Total

2017 $K

Petroleum and coal products 827 311 1  139

Financial and insurance services 312 32 345

Utilities 306 3 309

Mineral fuels 159 2 161

Beverages 72 22 94

Other goods and services 165 214 379

Total des biens et services 1  842 584 2  426

The following figure shows the percentage breakdown of indirect taxes by good and service. 

It shows that the main products taxed are petroleum and coal products (46.9%), financial and insurance 
services (14.2%), utilities (12.7%), mineral fuels (6.6%), beverages (3.9%) and other goods and services (15.6%).

FIGURE 3  
Breakdown of economic impact on indirect taxes, by good and service 

Petroleum and coal products • 46.9%

Financial and insurance services • 14.2%

Utilities • 12.7%

Mineral fuels • 6.6%

Beverages • 3.9%

Other goods and services • 15.6%
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1.6.8 Impact on international and interprovincial imports, by good and service

Imports means amounts paid in consideration of purchases of goods and services from outside Quebec. 
They are of two types: competitive and non-competitive. As we saw earlier, non-competitive imports mean 
purchases of external products that are not in competition with Quebec products. 

The model’s results allow us to differentiate international imports from imports coming from other provinces 
of Canada. Imports are considered leaks because they do not generate economic activity in Quebec. As for 
indirect taxes, imports on the purchase of inputs of the simulated sector appear in the “Primary suppliers” 
column. Imports from all other sectors indirectly solicited by the initial shock are recorded in the “Other 
suppliers” column.

The following table presents international imports broken down according to the goods and services most 
affected. International imports estimated at $111.2M by the model will be shared between the primary 
suppliers ($84.8M) and other suppliers ($26.4M).
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TABLE 10 
Impact sur les importations internationales de dépenses d’exploitation des entreprises
ayant bénéficié d’une intervention du SPCIS pour l’année 2017, par bien et service

Good and service

International imports

Primary 
suppliers

Other 
suppliers

Total effects

2017 $K

Chemicals and pharmaceuticals 30,231 7,027 37,258

Paper and associated products 33, 688 2,032 35,720

Rubber and plastic products 4,497 929 5,426

Mineral fuels 619 3,286 3,905

Various manufactured products 2,950 373 3,323

Other goods and services 12,804 12,740 25,

Total goods and services 84,788 26,388 111,176

The following figure estimates the distribution of international imports as percentages according to the main 
products imported. 

It shows that the main products imported from abroad are chemicals and pharmaceuticals (33.5%), paper and 
associated products (32.1%), rubber and plastic products (4.9%), mineral fuels (3.5%), various manufactured 
products (3%) and other goods and services (23%).

FIGURE 4  
Impact on international imports, by good and service

Chemicals and pharmaceuticals • 33.5%

Paper and associated products • 32.1%

Rubber and plastic products • 4.9%

Mineral fuels • 3.5%

Various manufactured products • 3%

Other goods and services • 23%

In the following table, interprovincial imports are broken down by the goods and services most affected. 
Interprovincial imports estimated at $53.3M by the model will be broken down by primary suppliers ($32.6M) 
and indirectly by other suppliers ($20.7M).
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TABLE 11 
Impact on interprovincial imports of operating expenses of businesses benefiting from SPCIS
intervention in 2017, by good and service 

Good and service

International imports

Primary 
suppliers

Other 
suppliers

Total effects

2017 $K

Chemicals and pharmaceuticals 12,776 1,340 14,116

Paper and associated products 4,610 2,573 7,183

Rubber and plastic products 29 6,036 6,066

Mineral fuels 4,161 1,243 5,404

Various manufactured products 2,414 2,174 4,588

Other goods and services 8,590 7,348 15,938

Total des biens et services 32,580 20,715 53,294

The following figure estimates the distribution of interprovincial imports as percentages according to the main 
products imported. 

It shows that the main products imported from other provinces are paper and associated products (26,5%), 
professional and business services (13.5%), wholesale trade margin and commissions (11.4%), chemicals and 
pharmaceuticals (10.1%), transport and storage services (8.6%) and other goods and services (29.9%).

FIGURE 5  
Impact on interprovincial imports, by good and service

Paper and associated products • 26.5%

Professional and business services • 13.5%

Wholesale trade margin and commissions • 11.4%

Chemicals and pharmaceuticals • 10.1%

Transport and storage services • 8.6%

Other goods and services • 29.9%
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Prehospital medical emergency responses today account for 45.4% of SPCIS interventions. For this study, we 
have targeted interventions for cardiorespiratory arrest (CRA), all causes, when the victims were resuscitated 
by firefighter first responders (FRs) before they arrived at the hospital and they survived their hospitalization 
with no incapacitating neurological after-effects, allowing them to resume their previous activities. 

In our view, this sample makes up the portion of CRA victims representing the highest economic value, since 
these persons return to active life with no after-effects. Although certain persons who remain incapacitated 
following a CRA can become active again, it is somewhat difficult to quantify this, since the data are 
insufficiently accurate. 

Furthermore, for the analysis to be even more accurate, in theory we could have taken the age of the victims 
into account. For example, an infant is assumed to have greater economic value (income tax to be paid, 
consumer taxes, etc.) than a retired person. But here again, the data are insufficiently accurate to permit us to 
make this distinction, and this adjustment is not made in the empirical documentation.

2.1  The value of human life: overview of the literature

The value of a statistical human life, or VSL, has been calculated using various methods since 1970, yielding 
results that are very variable depending on the study in question. This value is often used in the context of 
government decisions based on a cost-benefit analysis. 

Two main methods are recognized for calculating VSL: 

1)  An approach based on the value of a person’s economic contribution, for example, the present value of 
future net income:

This approach measures the value of a human life based on its contribution to the well-being of society. 
It is calculated in terms of income and production. Dublin and Lotka (1947) define the value of a human 
life as the present value of an individual’s future net income.  This means their gross income less what 
they spend on themselves (i.e. their consumption). Using this approach, the value of a life is obtained as 
follows : where ia V is the value of individual i at age a, n Y is the individual’s gross income at period n, n C 
is consumption at period n, n a P is probability at age a of living until age n and r is the discount rate. This 
rate should be close to the long-term return on a safe asset, such as a treasury bill or a government bond. 
The individual’s consumption can be interpreted as a cost of support.  Only employment income should be 
taken into consideration, since inherited property (movables, immovables, etc.), does not disappear when 
the individual dies, and continues to produce income for other members of society, especially the family. 
This approach has the advantage of being actuarial and simple to apply. But it has drawn a wide range of 
criticism. First of all, in focusing on income only, it totally ignores individual desire to live (Arthur, 1981) and 
thus the individual’s preferences. For example, a medical discovery that would extend life expectancy from 
75 to 85, would have no social justification, since at that age employment income is usually nil ...20

2) An approach based on individuals’ willingness to pay to reduce the risk of mortality:

In recent years, the most popular approach in economic literature to determine the value of a statistical life 
has been without question that of “willingness to pay”. The value of life is measured by the amount that a 
person is prepared to pay to reduce their exposure to risk. On the other hand, “willingness to accept” is the 
amount that a person would be prepared to accept to see their exposure to risk increase. The value of a 
statistical life is therefore calculated by the sum of money a society is prepared to pay to reduce exposure 
to the risk of each of its members. Thus a value is attached to the monetary effort made to reduce the 
probability of death. This approach has several advantages over the human capital approach. First, it takes 
account of the individual desire to live longer (Arthur, 1981). With this approach, a medical discovery that 
would extend life expectancy from 75 to 85 would have a social justification. Most people would in fact be 
willing to pay a certain amount to benefit from these additional years. This concept thus values life itself 
and not only the consequences of death, thereby avoiding null or negative values (Le Pen, 1993). 

20. DIONNE, G., and M. LEBEAU (2010). “Le calcul de la valeur statistique d’une vie humaine,” L’actualité économique, 86(4), p. 5-6. doi: 
10.7202/1005680ar.
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Take the example of a society of a million people who are considering financing a public security project.  
Suppose these people are prepared to pay an average of $100 to reduce the probability of death from three in 
a hundred thousand to one in a hundred thousand, corresponding to 20 lives for this society.  The willingness 
to pay to save these 20 lives is $100 million. That is equivalent to $5 million per life saved. There are two main 
methods of measuring willingness to pay. There is the approach of revealed (or declared) preferences and the 
method of contingent valuation.21

Note that from the methodological point of view, the two approaches are perfectly similar. But the second 
approach is the more widespread in the economic literature, and that is the one that was selected for the 2017 
CIRANO study22 on the economic valuation of SIM’s first responders service, as well as for the 2018 SSIL 
study and the present study.  

It is important to know that VSL is based on variation of the mortality risk of anonymous individuals. It never 
takes moral or ethical principles into account. On the other hand, it is influenced by numerous parameters, 
such as when the study was produced, the population being examined, and the methodological framework. 

In one meta-analysis, Dionne and Lebeau (2010) attempted to understand the exact origin of the sources 
of variation of VSL in the literature.23 In light of this assessment, they then proposed a VSL estimation that 
seemed more accurate, namely between $5 and 6M (in 2000 dollars). This conclusion was based on the 
findings of the following four studies, using what they considered to be an optimal methodology:

-  Dionne and Lanoie (2004)24: Study to obtain a VSL in a context of road safety in Quebec. The authors note 
that their conclusions are also applicable to Canada. They use the results of dozens of studies from various 
countries for their analysis. They also explain the average VSL obtained in Canadian studies.25 

-  Knieser et al. (2007)26: American study aiming to resolve the econometric problems related to VSL 
estimations from numerous studies. 

-  Bellavance et al. (2009)27: Meta-analysis on VSL using the results of 37 studies done in nine countries. 

-  Viscusi (2009)28: Study covering 85 female and 383 male victims of homicide in 2009.

21. DIONNE, G., and M. LEBEAU (2010). “Le calcul de la valeur statistique d’une vie humaine,” L’actualité économique, 86(4), p. 7-8. doi: 
10.7202/1005680ar.

22. DE MARCELLIS-WARIN Nathalie, François VAILLANCOURT, Ingrid PEIGNIER, Brigitte BOUCHARD-MILORD, and Alain VAILLANCOURT (2017). 
Évaluation économique du service de premiers répondants sur le territoire de l’agglomération de Montréal, Montréal, CIRANO, 142 p.

23 DIONNE, G., and M. LEBEAU (2010). “Le calcul de la valeur statistique d’une vie humaine,” L’actualité économique, 86(4), p. 487-530. doi: 
10.7202/1005680ar.

24 DIONNE, G., and P. LANOIE (2004). “Public Choice about the Value of a Statistical Life for Cost-Benefit Analyses: The Case of Road Safety,” 
Journal of Transport Economics and Policy, 38(2), p. 247-274.

25 This result is based on seven Canadian studies done between 1989 and 2000. An eighth was not considered, since it was conducted with a 
non-representative sample; it valued VSL at 2000 Can$22.0M

26 KNIESNER, T. J., W. K. VISCUSI, C. WOOCK, and J. P. ZILIAK (2007). “Pinning Down the Value of Statistical Life,” IZA Discussion paper No. 
3107, Institute for the Study of Labor, Bonn, 34 p.

27 BELLAVANCE, F., G. DIONNE, and M. LEBEAU (2008). “The Value of a Statistical Life: A Meta-Analysis with a Mixed Effects Regression Model,” 
Journal of Health Economics, 28(2), p. 444-464. doi: 10.1016/j.jhealeco.2008.10.013.

28 VISCUSI, W. K. (2009). “Valuing Risks of Death from Terrorism and Natural Disasters,” Journal of Risk and Uncertainty, 38(3), p. 191-213. 
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2.2 Data collection

For the present study, we used two sources of annual statistics on prehospital medical emergency 
interventions for CRA victims: those compiled by the Estrie health and social services agency (ASSSE), under 
the Utstein table, and those compiled by SPCIS for the Sherbrooke region in the year 2017 only. 

ASSSE collects data on resuscitation of cardiorespiratory arrests within its territory in a statistical report based 
on the Utstein model, which it calls “modified Utstein”. First published in the early 1990s, the Utstein report 
is a consensual model of data compilation and publication of statistics relating to CRA and cardiorespiratory 
resuscitation efforts. It allows medical emergency professionals to organize or consult these data on a 
standardized grid. This model is notably used by the Canada and Quebec Heart and Stroke foundations, 
the American Heart Association and the European Resuscitation Council.29 ASSSE’s modified version is 
presented in detail in Appendix B. A document published by the Quebec department of health and social 
services in August 2011 explains the meaning of each data box in the ASSSE model.30

We have interrelated the data in ASSSE’s modified Utstein statistical report and SPCIS internal intervention 
data for the year 2017. The most recent modified Utstein statistical report available to us at the time of this 
study was that for April 1, 2016 to March 31, 2017, while the SPCIS data were those compiled for the entire 
year of 2017. Since the modified Utstein report covers the period from the beginning of April to the end of 
March of the following year and the present study is concerned with the complete fiscal year of January 1 to 
December 31, 2017, we used all the data in the 2016-2017 modified Utstein report and applied them to the 
year 2017.

Since we wanted to obtain the number of CRAs treated within the territory of Sherbrooke only, i.e. the territory 
served by SPCIS, and the ASSSE data cover the administrative region of Estrie as a whole, we had to extract 
the proportion associated with the population of Sherbrooke for the year 2017. The city of Sherbrooke had a 
population of 165,85931 in 2017, and the administrative region of Estrie a population of 327,089.32 We therefore 
determined the proportion of the Sherbrooke population to be 50.7%. 

This proportion is a minimum, since the population of Sherbrooke increases from day to day. There is also 
an additional student population of about 15,000 during the school year. Over a year, this growth raises the 
total population served by SPCIS first responders. Incidentally, the proportion of interventions for CRA should 
be higher in the city of Sherbrooke, but we have not taken account of this in the present study, so its findings 
should be approached more cautiously.  

We identified 97 CRA interventions for 2017 in the SPCIS data. The ASSSE modified Utstein statistical report 
showed that 17 CRA victims had left hospital (box 20t) alive. Of that number, 16 persons were discharged from 
hospital, returned home and displayed a normal neurological condition (box 21a). Converting these figures to 
the 50.7% proportion for the city of Sherbrooke in 2017 relative to the total population of the administrative 
region of Estrie, in relation to the data in the modified Utstein report, we obtain a sample of 8.5 victims who left 
hospital alive and eight who were resuscitated with no presumed incapacitating after-effects. 

29. CIRCULATION. Cardiac Arrest and Cardiopulmonary Resuscitation Outcome Reports, [Online], [circ.ahajournals.org/content/110/21/3385] 
(consulted March 22, 2017).

30. MINISTÈRE DE LA SANTÉ ET DES SERVICES SOCIAUX. Plan qualité clinique, énoncés d’assurance de la qualité, indicateurs cliniques, 
programme d’amélioration continue de la qualité (PACQ) version 2.1, [Online], [www.urgences-sante.qc.ca/wp-content/uploads/2014/03/Plan-
qualite%CC%81-clinique-E%CC%81nonce%CC%81s-d_assurance-de-la-qualite%CC%81-Indicateurs-cliniques.pdf], p. 31. (consulted March 
16, 2018).

31. https://www.ville.sherbrooke.qc.ca/fr/citoyen/statistiques-sur-la-ville/ (consulted May 22, 2018).

32. http://www.stat.gouv.qc.ca/statistiques/profils/region_05/region_05_00.htm (consulted May 22, 2018).

http://circ.ahajournals.org/content/110/21/3385
http://www.urgences-sante.qc.ca/wp-content/uploads/2014/03/Plan-qualite%CC%81-clinique-E%CC%81nonce%CC%81s-d_assurance-de-la-qualite%CC%81-Indicateurs-cliniques.pdf
http://www.urgences-sante.qc.ca/wp-content/uploads/2014/03/Plan-qualite%CC%81-clinique-E%CC%81nonce%CC%81s-d_assurance-de-la-qualite%CC%81-Indicateurs-cliniques.pdf
https://www.ville.sherbrooke.qc.ca/fr/citoyen/statistiques-sur-la-ville/
http://www.stat.gouv.qc.ca/statistiques/profils/region_05/region_05_00.htm
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2.3 Summary of VSL estimates 

The following table presents the different estimates of VSL in recent literature. These results have been 
adjusted for 2017-dollar values. 

TABLE 12
Summary of VSL estimates 

Year Authors VSL (2017 Can$M)* Coverage 

2004 Dionne and Lanoie (2004) 6.6 Multiple

2004 Dionne and Lanoie (2004) 6.2 Canada

2007 Knieser et al. (2007) 9.4 – 12.8 U.S.A.

2009 Viscusi (2008) 8.0 U.S.A. 

2009 Bellavance et al. (2009) 12.1 Multiple

*  Value adjusted for inflation in 2017 US$, converted to Can$ according to the average exchange rate in 2017, as 
published by the Bank of Canada.

This interval is similar to that presented in a Policy Horizons Canada publication, from a directorate attached 
to the Privy Council Office of Canada,33 where the following low, central and high values are suggested with 
regard to the different types of mortality risks when valuing public policies: Can$3.5, 6.5 and 9.5M$ (2007 
dollars), respectively.

2.4 Application to lives saved by SPICS

According to the data in the modified Utstein report for the Estrie region, converted for the proportions of 
population served by SPCIS, eight lives were saved in 2017 thanks to the intervention of SPCIS firefighter first 
responders. The following table presents the total financial value of these human lives, namely between $49.6 
and et 80.0M, which we have calculated using the estimates presented in the previous section.

TABLE 13 
Financial value of lives saved by SPCIS in 2017, in $M

Lives saved Lower limit of VSL Median value of VSL Upper limit of VSL 

8 49.6 64.8 80.0

It should be noted that the VSL we have adopted is higher than that used in the cost-benefit analysis of a 2017 
study by CIRANO,34 which came to between $1.0M and $2.0M. This estimate clearly seems too conservative 
in light of the studies presented above, and implies that the benefits of saving human lives are significantly 
underestimated. 

33. CHESTNUT, Lauraine G., and Paul DE CIVITA (2009). Economic Valuation of Mortality Risk Reduction: Review and recommendations for policy 
and regulatory analysis, [Online], [http://dsp-psd.pwgsc.gc.ca/collection_2009/policyresearch/PH4-51-2009E.pdf] (consulted March 22, 2017).

34. DE MARCELLIS-WARIN Nathalie, François VAILLANCOURT, Ingrid PEIGNIER, Brigitte BOUCHARD-MILORD, and Alain VAILLANCOURT (2017). 
Évaluation économique du service de premiers répondants sur le territoire de l’agglomération de Montréal, Montréal, CIRANO, 142 p.

http://dsp-psd.pwgsc.gc.ca/collection_2009/policyresearch/PH4-51-2009E.pdf
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2.5 Limitations of the methodology of this study 

The limits of the methodology used in this study are due to the following three factors:

- We presume that all resuscitated victims had a job and returned to it after being discharged from hospital.

-  The modified Utstein statistical report provides no information on the direct effects of FR intervention on the 
reduction of morbidity (control of rapid hemorrhaging, spine immobilisation preventing quadriplegia, etc.). As 
a result, the economic impact of this aspect could not be analyzed, but is definitely noteworthy, rendering 
the figures in this study even more conservative.  

-  The data collected do not make it possible to determine exactly who, in the entire chain of pre-hospital 
response, had the most significant effect in victim resuscitation by FRs. Many persons can in fact perform 
resuscitation and defibrillation procedures, whether citizens or health professionals, before the FRs arrive, as 
can the FRs themselves throughout their intervention, or paramedic ambulance technicians who take over 
from the FRs in providing advanced care in cardiorespiratory resuscitation until the hospital is reached. 
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The industrial structure of the city of Sherbrooke is very similar to the economic profile of the region of Estrie. 
This is reflected in the region’s traditional vocation, which is more oriented toward manufacturing than Quebec 
as a whole. In 2017, Estrie accounted for 3.9% of the population and 3.7% of all jobs in Quebec. Furthermore, 
in 2017 the primary sector had a higher proportion of jobs than its equivalent in the province (3.8% versus 
2.2%) (figure 6). The share of jobs in the secondary sector (manufacturing and construction) was also greater 
than that for all of Quebec (23.1% compared to 17.4%). Estrie is more oriented toward manufacturing of 
consumer products (furniture, textiles, clothing, etc.) and complex processing (printing, plastic and rubber 
products, etc.).  And in 2017 the tertiary sector represented 73.1% of all jobs in Estrie, compared with 80.4% 
for all of Quebec.35

These data illustrate the importance of the secondary sector in the economic activity of the city of Sherbrooke. 
Consequently, they highlight the strategic importance of this sector in the city’s economic development, 
particularly since this has traditionally been a sector with high value added, i.e. where the multiplier effects of 
job creation are among the highest. 

In 2017, 99.8% of fires causing material damage recorded in the city of Sherbrooke affected the secondary 
sector. These numbers show how important it is for SPCIS to have access to effective means of firefighting 
and an adapted fire prevention program, so as to minimize damage to industries that are key to the 
economic activity of the city of Sherbrooke, particularly as an important cog in the economic activity of 
Quebec as a whole. 

FIGURE 6  
Structure of economic activity by major industrial sectors, Estrie and province of Quebec, 2017

35. Ministère des finances du Québec and Statistics Canada, special compilation.
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It is interesting to compare the different economic impact studies done thus far for different fire departments 
in the province of Quebec. At the moment, the sample comprises three studies done in different cities with 
methodologies that are perfectly comparable and consistent with the initial model produced in Phoenix in 
2012, with the exception of the sections dealing with the economic impact of prehospital medical emergency 
interventions: Montréal for 2015, and Lévis and Sherbrooke for 2017.  

Of course, all of these impact assessments were done for only a single year of operations, and the results 
will become increasingly rich and robust as the number of municipalities and years studied increases.  One 
reference year for a fire department cannot be representative of a trend or an average.  The variation in the 
types, number and variety of buildings concerned in fire responses makes the results difficult to predict from 
one year of operation to the next. For more depth in what the results of this type of study can contribute, it is 
necessary to analyze a number of years. This is in no way to minimize the innovative work begun and under 
way in Quebec with the cities of Montréal, Lévis and Sherbrooke. But as is always the case in statistics, the 
validity of the results increases with the number of observations, and that is so with the present methodology.

It is nonetheless interesting to get an overview of the studies completed to date, whose findings are 
summarized in the table below. 

It is difficult to compare impacts affecting municipalities of different sizes. One way of standardizing impacts by 
size is to adjust them according to the number of interventions. 

We note, for example, that the Montréal fire department saved an economic value of $17.3 million with every 
intervention for a building fire causing material damage in 2015. Similarly, every such intervention helped to 
protect an average of 190 jobs.  

For the city of Lévis, every intervention for a commercial building fire in 2017 preserved $8.7 million in 
economic activity and an average of 66 jobs. And for the city of Sherbrooke, $43.4 million was protected 
through each fire intervention where material damage was caused, and 192 jobs were saved thanks to every 
intervention in 2017.

Montréal 
(2015)

Lévis  
(2017)

Sherbrooke 
(2017)

Number of interventions, material damage 110 11 10

Number of prehospital interventions 43 4 8

Total Interventions 153 15 18

Economic impact ($M) 1.550.0 63.3 368.8

VSL impact ($M) 348.0 32.4 64.8

Total economic impact ($M) 1,898.0 95.7 433.6
Total number of jobs saved 20,903.0 727.0 1,917.0

Total economic impact per intervention, 
material damage ($M) 17.3 8.7 43.4

Jobs saved per intervention, material damage 190.0 66.1 191.7
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It has now been demonstrated that the interventions of SPCIS firefighters and the department’s operations do 
not constitute an expense, but rather an investment. 

This is the main conclusion to which this study has led us. Its results spotlight the direct impact of the work of 
SPCIS firefighters on the economic activity of the city of Sherbrooke. 

In financially investing in their fire department, the municipal authorities of the city of Sherbrooke made it 
possible for the city to have a direct effect on Quebec GDP of $368.8M in 2017. In other words, had it not 
been for the work of SPCIS, Quebec’s GDP would have been $368.8M lower. The total impact was that 
1,917 jobs were saved. For the reasons mentioned in this report, these figures are a conservative estimate, 
but the results clearly illustrate that every dollar spent in a fire department represents an investment and not 
an expense, in addition to enhancing the social and human aspects that effective interventions never fail to 
generate. 

Furthermore, a short response time is also the base element of the prehospital intervention chain and the key 
to the high resuscitation rate of SPCIS firefighter first responders, since it allows for the quick application of 
CPR and defibrillation procedures, which necessarily increases the survival rate and thereby the economic 
value of the FRs, compared to places where this service is not offered by the local fire department.  Through 
their operational activities, SPCIS’s FRs have created economic value of $64.8M$ in resuscitating eight 
persons who in principle suffered no after-effects. 

In short, through their interventions, the SPCIS firefighters had a combined effect of $433.6M on total 
preserved value in Quebec, when the two amounts are added. Comparing the real cost of the fire 
department’s operations, which was about $20M in 2017, with the benefits generated by its interventions, 
which were $433.6M, it is now obvious that every dollar invested in SPCIS in 2017 yielded a return on 
investment of 2,168%.  

We can affirm that the optimum factors that make for a successful fire department intervention 
combine a quick response time with a firefighter strike force. 

For the rest, the MISQ table has clearly related material losses suffered to the total property value (buildings 
and interior assets) as well as to the gross revenue of the stricken business, to determine economic impact. 

We therefore consider that there is reason to intensify the cost-benefit relation by attaining a minimum 
response time combined with a maximum number of firefighters on the scene of a fire or a prehospital medical 
emergency. 

The methodology used here only skims the surface of the massive organizational trend in big data analysis, 
which may lead to unsuspected discoveries. New advances in artificial intelligence, especially in predictive 
data, will be able to help fire departments become more efficient, increasing their perceived value to citizens.  
As the economic impact studies follow on, adding themselves to the new information technologies, better 
analyses and methodological refinement can lead to more sophisticated economic impact valuations that are 
better adapted to the local reality of every fire department. 

However, this study has also pointed out not only the limitations of each of the methodologies used to 
calculate economic impact, but also the lack of accuracy of certain data, limiting the scope, variety and depth 
of possible analyses. A multitude of subjects remains to be explored to better calculate the economic value of 
interventions and all the activities (prevention, public education…) of SPCIS and fire departments in general, 
such as the inclusion of government jobs in the calculation or other types of intervention such as residential 
and institutional building fires, hazardous substances interventions, natural gas leaks, expressway accidents 
and the various firefighter rescues. Data on income lost during and after disasters or indirect costs should also 
be given serious consideration for fires in commercial buildings. In prehospital intervention calls, the main topic 
to be explored in terms of economic impact is the direct effect of FR intervention upon patient morbidity.
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The desired effect of a study such as this is to begin a change of perception regarding the social, economic 
and financial impact of community fire departments. This impact will be the more important with the now 
expanded and constantly changing spectrum of interventions offered by firefighters. 

One of the important outcomes of this study is the establishment of new benchmarks in calculating the 
economic impact of firefighter intervention and openness to a new performance indicator.  We invite 
research organizations, insurance companies and other fire departments to repeat this exercise, refining 
the methodology so as to tend toward a standard model that can help organizations better understand the 
fundamental role played by fire departments and improve service to citizens. 
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This study has made it possible to estimate the economic impact for Quebec of the operating expenses of 
businesses benefiting from SPCIS intervention in the year 2017 (preservations in sales figures adjusted for effective 
coverage). It was done using the Quebec input-output model (MISQ).

The baseline data were coded by ISQ according to the 2013 sector and subsector nomenclature in the Quebec 
input-output model database. Appendix C presents the data incorporated in the model. 

The following table presents a summary of the impact on production variables and imports for the simulation being 
studied. As it was highly improbable that all incidents affected sales for an entire year, we modeled the shock on 
sales according to the following simple and plausible elasticity rules. 

TABLE A1 
Modeling the shock 

Observed losses, as % (2017) Effective loss coverage, as % (2017)

If losses  ≤ 1% Actual losses  = 8%

If 1% ≤ losses ≤ 10% Actual losses  = 25%

If 10% ≤ losses ≤ 25% Actual losses  = 40%

If 25% ≤ losses ≤ 75% Actual losses  = 75%

If losses ≤ 75% Actual losses  = 100%
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TABLE C1
Breakdown of operating expenses of businesses benefiting from intervention by the 
Sherbrooke fire department in 2017

Preservations in adjusted $ sales according to effective coverage

MISQ code description MISQ code
Adjusted 

preservation rate $K

Manuf. of other non-metallic min. prod. W53 92% 27,600

Restaurant & licensed establishment serv. W156 75% 525 

Cladding, engraving, heat treatment W65 75% 7,500

Manuf. of processed paper products W40 92% 92,000

Manuf. of processed paper products W40 92% 92,000

Restaurant & licensed establishment services W156 25% 88

Res. manuf., rubber & artificial fibre W44 92% 27,600

Manuf. of processed paper products W40 92% 92,000

Res. manuf., rubber & artificial fibre W44 92% 27,600

Manuf. of engines & powerful transm. equipment W72 92% 920

Total expenditures 367,833

Source: François Delorme Consultation 
              Institut de la statistique du Québec, Quebec input-output model, 2014 Nomenclature
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Autonomous expenditures

Increase in spending of a sector of final demand constituting what has been agreed to call a shock to the Quebec 
economy.  These expenditures are made on goods and services purchased from businesses, but they also often 
include direct purchases of primary factors corresponding to value added within the sector of final demand itself. 

When the shock to be stimulated is defined as growth in the activity of a production sector, two hypotheses are 
involved: one assumes that the sector of final demand, which varies its autonomous expenditures so as to permit 
the increase of the simulated activity, is the export sector (the goods and services exported are all locally produced); 
and the second presumes that the goods and services exported are free of margins and indirect taxes. These 
hypotheses are necessary because the input-output model measures only initial autonomous expenditures and the 
increase in demand is transmitted in full to the production sector in question. 

Before-tax salary and wages 

Corresponds to the gross compensation of salaried employees. Estimates are established before all deductions 
(income tax, employment insurance, etc.).

Demand spreading 

Once the shock is specified on a final demand sector or a production sector, the model estimates economic impact 
based on successive rounds of income and spending in the process known as spreading of demand for goods  
and services.

The principle at the basis of the model’s operation is that any expenditure by an economic agent constitutes income 
for another agent (or another entity within a given group of agents), who in turn engages in spending.  Thus any 
increase in spending on goods and services is manifested in an equivalent increase in receipts, whether for the 
governments of Quebec and Canada (indirect taxes), the non-resident sector (imports), or the “Other production” 
group, as well as an increase in levels of output of the production sectors, leading in turn to an equivalent increase in 
their intermediate spending on goods and services and their value added. 

Direct effects 

When there is a shock to a final demand sector, the direct effects are those that are observable in the form of an 
increase in value added, other production, indirect taxes, subsidies and imports. Direct effects also include effects on 
taxes on salaries and incidental taxation arising from changes in activity noted in the sector in question.

Direct effects are calculated on two levels: the first relates to the internal effects of final demand and the second to 
effects on the “primary suppliers”. Internal effects of final demand are recorded when part of the shock on spending 
directly provokes a demand for input, such as labour or capital. The effects on “primary suppliers” correspond to the 
activity of production sectors that directly satisfy the sector of final demand.

Note that a simulation in a final demand sector that does not use primary factors would show nil internal effects, as all 
direct effects will appear in the “primary suppliers”. 

When the shock affects the activity of the production sector itself, the direct effects are exclusively those that can be 
calculated in that sector and that concern elements of its value added, including calculation of income taxes and the 
resulting incidental taxation receipts.
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Effects on primary suppliers 

Effects corresponding to the activity of production sectors directly supplying goods and services to the sector of final 
demand or another simulated production sector.

Final demand

Demand for goods and services purchased by sectors of final demand for consumption without processing. In the 
input-output model, demand for each good or service is valued at the retail price. The retail price, or purchase price, 
is the price actually paid by the purchaser.  It is equal to the producer price, the price charged by the producer at the 
limit of its establishment, plus margins (transport, gas distribution, pipelines, storage, wholesale trade, retail trade) 
and indirect taxes on goods and services, which might be paid by the consumer but are not collected by  
the producer. 

Gross mixed income 

Designates the income of owners of unincorporated businesses (sole proprietorships). The term “mixed” refers 
to the fact that the income includes both compensation for work done by the owner and the owner’s income as 
entrepreneur. It is equivalent to the “net income of sole proprietorships” used in the Quebec input-output model. 
Since Statistics Canada’s 2010 input-output tables, this income has included provisions for the capital consumption 
of sole proprietorships (construction, machinery and equipment, software) which used to be included in other gross 
income, whence the addition of the word “gross”. 

Indirect effects

In the case of a simulated shock from final demand, the indirect effects are those observed in the suppliers who 
come after the “primary suppliers”.

The indirect effects obtained when an increase in spending is simulated in a production sector are those that were 
recorded in suppliers of the simulated sector and subsequent suppliers. 

Indirect taxes

Consist of payments made to the federal and Quebec governments following the purchase of goods and services 
and use of the sectors’ primary factor inputs. Indirect taxes on goods and services are composed of the Quebec 
sales tax (QST), the federal sales tax (GST) and specific taxes, including federal excise taxes and duties and 
Quebec’s special rates applying in particular to fuel, alcoholic beverages and tobacco products. The sales taxes of 
the production sectors are amounts they collect on their sale of goods and services less reimbursements of taxes 
on their purchase of intermediate inputs. In the input-output model, indirect taxes are considered leakage, since their 
amount is not reinjected into the Quebec economy. 

Production taxes are taxes on the inputs used by businesses for their production: land, fixed assets or labour. These 
are property taxes, payroll taxes, capital tax, business tax, etc. These taxes have been included in other before-tax 
gross income since the 1997 version of the input-output tables. 

Intermediate demand

Demand for goods and services purchased and entirely used by production sectors in their production processes. 
Also known as intermediate inputs.  When goods such as machinery are purchased for use over a long period, they 
are classified under gross fixed asset formation, i.e. as final demand. Like final demand, intermediate demand for 
each good or service is also valued at the retail or consumer price. 
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Internal direct effects of final demand

Effects arising from a direct demand for input, such as labour or capital, on the part of a sector of final demand.

Inventory variation 

Corresponds to an increase or decrease in companies’ inventory of goods. In the input-output model, a distinction 
is made between an increase in inventory and a decrease in inventory. The first is considered a final demand. The 
second is a component of the offer of goods, but is considered as leakage, because it does not stem from current-
year production in the production sectors and does not generate additional demand for goods and services in the 
production sectors. 

Labour 

Represents the workload used by the different sectors of the Quebec economy.  The unit of measurement used in 
the model for labour is the person-year, defined as the number of hours normally worked by a person for one year in 
the sector concerned. This unit of measurement constitutes a standardization of a person’s annual work, such that 
the results can be very different from those obtained by referring to the number of persons employed. The difference 
between these two units lies in consideration of the number of workers who do overtime, who have a part-time 
schedule or whose work is seasonal in nature.

The labour data correspond to workload rather than a counting of jobs. For example, 100 workers each working 
10% overtime total 110 person-years, or a 10% increase in labour, but the number of persons employed remains 
unchanged. Similarly, two half-time jobs correspond to one person-year.

Labour includes, on the one hand, salaried employees in different sectors of the economy and, on the other, 
entrepreneurs running sole proprietorships, such as famers and farm owners or persons independently holding 
professional occupations.

Leakage 

Sectors that supply goods and services or receive part of the demand for goods and services without themselves 
generating additional demand for goods and services in the production sectors of the Quebec economy.  Leakage 
includes the external sector (imports of goods and services), the other production sector, and indirect taxes on 
goods and services.

Net income of sole proprietorships 

Represents the earnings of individual owners from their own business. Also includes the net income of independent 
members of professional occupations, such as physicians, dentists, lawyers and engineers, as well as net income 
from individual renters. It is replaced by gross mixed income in the 2010 version of the Quebec input-output model. 

Other gross income before taxes

Includes the revenue of corporations and companies (except that of sole proprietorships), earned rate of return 
(amortization, depletion and depreciation of materiel and buildings), various interest and other charges (employer 
costs, employee benefits, etc.). Since the 1997 reference version of the input-output model, also includes indirect 
taxes on production and production subsidies. The earned rate of return of sole proprietorships has been transferred 
to gross mixed income since the 2010 reference version. 



APPENDIX D - GLOSSAIRY APPENDIX D - GLOSSAIRY61

Other production

Comprised of inventory reduction and sale of assets of other sectors of final demand (e.g. sale of used aircraft, used 
automobiles, metal waste). Since other production is not part of current-year production and generates no effects in 
the Quebec economy, it is considered leakage.

Primary factors 

Inputs not considered as current outputs of production sectors. Also known as primary inputs or factors of 
production. In the input-output model, they include before-tax salaries and wages, gross mixed income, other gross 
before-tax income, indirect taxes on goods and services, and subsidies on goods and services. These are elements 
of value-added at market prices.  

Production sectors 

Sectors that contribute to satisfying other sectors’ demands for goods and services. Production sectors are divided 
into three groups: commercial, non-commercial and nominal.

The first group is all establishments offering their production on the market at an economically significant price. It is 
also known as the corporate sector. Since the 1997 reference year, these sectors are classed according to the North 
American Industry Classification System (NAICS).

The non-commercial sectors, formerly classed in the final demand group, are now included in the production 
sectors group. They offer most of their goods and services free of charge or at a very low price. They are not-for-
profit institutions at the service of households (religious organizations, private educational institutions) and public 
administrations (hospitals, elementary and secondary public schools, defence services, etc.). 

There are seven nominal sectors: operational supplies, business supplies, cafeteria supplies, laboratory supplies, 
travel and entertainment, advertising and promotion, and transport margins.  Each nominal sector produces a single 
corresponding nominal good. These nominal sectors and goods allow for the recording of expenditures of goods and 
services groups in production sectors where the exact composition of expenditures for each sector is not known. 

Taxation and incidental taxation 

Amounts calculated by salary bracket. Income tax on salaries and wages is calculated using the Quebec and 
Canadian tax tables, following the procedures of the two income tax returns applicable in Quebec. Taxable income 
(employment income less deductions) is used to determine income tax payable, from which non-repayable tax 
credits are deducted and to which surtaxes are added in order to obtain the actual amount of income tax. For each 
of the sectors, there are two coefficients of taxation: one for Quebec and one for the federal government.

Quebec’s incidental taxation, presented in the model results, includes contributions paid to the Commission des 
normes, de l’équité, de la santé et de la sécurité du travail (CNESST), the Health Services Fund (HSF), the Quebec 
Parental Insurance Plan (QPIP) and the Quebec Pension Plan (QPP). The employer is the only party that pays 
contributions to the CNESST, the rate of which, set annually by that organization, varies according to the sector, 
since it is determined based on the risk of workplace accidents. The Health Services Fund (HSF) is supplied by a 
premium paid by the employer which corresponds to a fixed percentage of the payroll of the sector in question. 
Since 1978, amounts paid by employees to the HSF have been integrated in amounts paid by employees as payroll 
taxation.  Employer and employee contribute equally to the QPP and the employer’s contribution is determined by the 
employee’s. Federal incidental taxation essentially is the employer’s and employee’s contributions to the employment 
insurance program. Employees pay a certain percentage of their before-tax salary up to a maximum amount. The 
employer’s contribution is 1.4 times that of the employee’s. 
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Total effects 

Sum of the direct and indirect effects.

Sectors of final demand

Sectors whose activity is not determined by demand in other sectors. They are exogenous to the production circuit. 
They involve household expenditures in the form of personal consumer goods and services spending, spending by 
the different levels of government, the education sector, hospitals, gross fixed capital formation sectors (machinery 
and equipment, construction, etc.), inventory variation in the form of increased inventory, and interprovincial and 
international exports of goods and services. 

Subsidies 

Unilateral payments between two sectors, without consideration of an exchange of goods and services. They chiefly 
consist of payments made by the Quebec and federal governments to companies based on their production or the 
values or quantities of goods and services they produce or import. They are of two types: subsidies on products, and 
production subsidies. Subsidies on products are payable by unit of good or service. The second type is subsidies on 
factors of production, such as subsidies for job creation and training. These subsidies were included in other before-
tax gross income with the introduction of the 1997 version of the input-output tables.

Value added at basic prices 

Sum of the remuneration from factors of production, i.e. before-tax salaries and wages, net income of sole 
proprietorships and other before-tax gross income, in the input-output model. Production taxes and production 
subsidies are included in other gross income. Before the 1997 reference year, value added at basic prices was 
obtained by adding value added at factor cost and indirect production taxes, less production subsidies.  Since the 
2010 reference year, gross mixed income has replaced net income of sole proprietorships in establishing this sum. 

Value added at factor cost 

A measurement of the value of the gross domestic production of the Quebec economy. In the ISQ input-output 
model, value added at factor cost is obtained by adding remuneration from factors of production, namely before-
tax salaries and wages, net income of sole proprietorships, and other before-tax gross income. This concept 
corresponds to gross domestic product at factor cost, which appeared in the Quebec economic system of accounts 
before the 1997 reference year.  Since that year, the concept of value added at factor cost has been replaced by 
value added at basic prices. 

Value added at market prices 

Since the 1997 reference year, this has been equal to the sum of value added at basic prices and indirect taxes on 
goods and services, less subsidies on goods and services. Before the 1997 reference year, value added at market 
prices was the sum of value added at factor cost and indirect taxes, less subsidies. 
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