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Research behind this talk
● C. Cotton, B. Crowley, B. Kashi, H. Lloyd-Ellis, and F. Tremblay, “Quantifying the 

economic impacts of COVID-19 policy responses on Canada’s provinces in 
(almost) real time,” Canadian Journal of Economics, vol. 55, July 2021.

● Limestone Analytics STUDIO Model, Economic Impact Explorer, and 
COVID-19 Policy Briefs #1-4 

● Global Canada’s COVID Strategic Choices Group, “Building the Canadian Shield: 
A New Strategy to Protect Canadians from COVID and from the Fight Against 
COVID”

● NSERC Emerging Infectious Diseases Modeling initiative’s One Society Network
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Why we need estimates of the 
economic costs of COVID-19



Trade-offs

Benefits of Restrictions

● Reducing prevalence of illness

● Reducing mortality

● Preventing healthcare system 
from being overwhelmed
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Costs of Restrictions

● Reductions in employment, income, and 
consumption

● Increasing inequality due to 
disproportionate impact of shocks (e.g., 
women, minorities, lower-income and 
young workers)

● Interruptions to education and learning

● Other health impacts including mental 
health



Short-term perspective
● A “trade-off between lives & livelihoods”

○ Should we focus on saving lives whatever the 
economic costs?

○ In practice we don’t (e.g. annual flu)

● When should restrictions be relaxed?
○ Different jurisdictions make different and 

difficult decisions about this
○ These decisions should be well-informed
○ Need a regionalized analysis of impacts
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Medium-term perspective

● Can costly restrictions now pay off later?

● Suggestive evidence from the 1918 Flu across 
US cities (Correia, Luck and Verner, 2020)

● Still a crucial question today. Depends on 
○ the rate of recovery of each industry/sector
○ interconnections along the supply chain
○ seasonal nature of economic activity
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Long-term perspective
● Anticipating the next wave or the next 

pandemic 

● How much should be invested in 
preventative measures, critical health 
infrastructure and “human capital”? 

● Must compare these investment costs to 
expected costs of future restrictions 
necessitated by a lack of investment
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Modelling the Economic Impacts of 
COVID-19 in (almost) real time
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“COVID-19 is an unusual macroeconomic shock… It  is a messy 
combination of disaggregated supply and demand shocks. These 
shocks propagate through supply chains to create different cyclical 
conditions in different parts of the economy. Some sectors are tight, 
constrained by supply constraints, and struggling to keep up with 
demand. Other sectors are slack and shedding workers to reduce 
excess capacity because of lack of demand.” 

Baquee and Farhi (2020)



Many modelling challenges

● Multi-sectoral impacts 

● Dynamic supply chains 

● Various supply/demand restrictions

● High frequency estimates

● Seasonality

● Regionalized impacts 

● Workforce diversity 

● Flexibility
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Limitations of existing models/estimates
● Mostly annual or perhaps quarterly forecasting

● Not designed to focus specifically on impacts of lockdowns

● Difficult to use for short/medium term scenario building

● Not focussed on provincial or regional economies

● Statistics Canada monthly production estimates only for national 
economy and produced with 2-3 month lag

● Provincial GDP estimates only with 1-2 year lag
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STUDIO Model for Canadian Provinces
A planning tool to help quantify the economic costs of alternative scenarios related to 
labour supply constraints, lock-down policies and demand changes 

The Short-Term Under-capacity Dynamic Input-Output (“STUDIO”) model:

● Responsive to new data as it becomes available

● Accounts for the economic costs (GDP and jobs) by industry and location

● Reflects dynamic impacts of supply constraints

● Projections that consider various scenarios reflecting uncertainty regarding 
changing policy, disease and consumer and firm behavior

● Regionalization of impacts
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● Mapping of the economic interconnections 
between different sectors & locations through 
supply chains and worker-consumer links

● Dynamic production and recovery process, 
accounting for inventory accumulation and re-
hiring/expansion lags

● Monthly updating of employment and future 
scenarios to reflect new data and information 

Main components of STUDIO:



● Dynamic IO model designed to assess impacts of 
supply constraints (Avelino and Hewings, 2019)

● Provincial “Input-Output” tables, consumption 
expenditure shares and demand components

● StatsCan monthly Labour Force Survey (LFS) 

● Counterfactual path: pre-COVID industry forecasts 
from the Conference Board of Canada

● Census estimates of pre-COVID regional and sub-
group employment shares

● Epidemiological forecasts and assessments

STUDIO combines:
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● Translate epidemiological & policy scenarios into 
time paths for supply constraints and demand 

● STUDIO estimates the economic costs of COVID 
under each scenario by location and industry

● Costs measured in terms of 
○ FTE employment (hours)
○ GDP = income = 63% labour income                                               

+ 26% operating surplus                           
+ 11% net taxes

Comparing Costs of Alternative Scenarios
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Estimates by industry
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and by economic region
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By geographic 
region

Alternative 
scenarios

Select the 
timeframe



Some broad implications



COVID has been very costly for the economy
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$165B
Cumulative GDP loss across Canada

March - December 2020

1.4M
Annualized job loss across Canada

March - December 2020



Heterogeneous impacts

● Across sectors and provinces

● Composition effects: 
○ hours in low value sectors often hit 

worst (e.g. accommodation and food)
○ but a large fraction of GDP losses 

come from high value sectors (e.g. 
financial)
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● Economy doesn’t return to normal immediately after lifting restrictions
○ It takes time to rehire, re-start operations, or work through inventory accumulation
○ Ongoing supply chain disruptions create problems
○ Often less costly to lockdown for 2-3 months in a row than to face an “on-again-off-

again” monthly lockdown cycle

● Seasonal impacts: costs are higher in worst-impacted industries during the summer 
than the winter

Imposing restrictions earlier often imply lower 
economic costs overall
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Future Scenarios



COVID is (still) very costly for the economy
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$19.7B
Predicted cumulative GDP loss 

across Canada
January – December 2022

170k
Predicted job loss (full-time 
equivalents) across Canada
January – December 2022



Simulating the Omicron recovery

26

Relaxed 
Restrictions
$19.7B
Return of 
Omicron
$45.5B
Maintained 
Restrictions
$30.9B



Impact by sector
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Transitioning to the endemic phase
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Endemic 
Seasonal vs.
Endemic 
w/Sick Leave
$1.2B



Future research



Lots of room for improvement
● Simple linear production model?

○ Fixed output per hour worked within each sector/location

● Short run? 
○ No endogenous price/wage adjustment, limited input substitutability, fixed technology
○ Economy operating below capacity
○ No endogenous labour supply reallocation 

● No endogenous feedbacks: economic activity       epidemiology      policy 
○ A complex, moving target
○ Changing interpretation of case data 
○ Scenarios based on recent epidemiological forecasts and likely policy responses

● Provinces as “small open economies”?
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