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and Feng 2014 ;  Dutt, Mihov, and Zandt 2013 ;  Tapp, Van 
Assche, and Wolfe 2017 ;  Timothy and Kim 2013 ). 1  

 Expanding Canada’s exporter community and sup-
porting the economic recovery, therefore, requires 
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Þ xed costs and sunk costs.”  Baldwin and Yan (2020 ) Þ nd 
that a Þ rm’s export decision and subsequent performance 
is related to its prior global engagement as an importer. 

 To identify key observable Þ rm characteristics typically 
associated with Þ rms’ exporting or foreign investment 
decisions, we model a Þ rm’s probability of being an ex-
porter or foreign direct investor as a function of a set of 
observable characteristics, as follows: 

Prob d Z  , (1) 

 where  d  is an indicator variable that equals 1 if the Þ rm 
is an exporter or a foreign direct investor and 0 other-
wise.  Z  is a set of observable Þ rm characteristics, which 
includes labour productivity, size (sales or total assets), 
age, research and development, capital intensity, Þ nancial 
structure (leverage), industry, province and international 
activities (exporting, importing, CDIA, foreign owner-
ship in Canada, and proportion of immigrant workers 
employed by the Þ rm). Industry, province, and foreign 
ownership in Canada are discrete dummy variables. All 
other variables are continuous. 

 Potential Exporters and Outward Canadian 
Foreign Direct Investors 

 Propensity Score Matching 
 The key challenge is that potential exporters or Canadian 
foreign direct investors abroad are not directly observ-
able. However, they can be inferred using propensity 
score matching. 4  This approach essentially creates a 
control group (i.e., potential exporters or foreign direct 
investors) from the non-treated pool (i.e., the universe of 
non-exporters or non-foreign direct investors), in which 
the distribution of observed Þ rm characteristics is as 
similar as possible to the distribution of the treated group 
(i.e., currently active exporters or foreign direct investors). 

 Two steps are involved. First, we identify the key 
observable Þ rm characteristics typically associated with 
Þ rms’ exporting and foreign investment decisions. A probit 
model based on Equation (1) distills the numerous observ-
able characteristics into an estimated propensity score (i.e., 
the probability that a given Þ rm in Canada, operating in 
industry  i,  at time  t,  is an exporter or foreign direct investor), 
conditional on a detailed set of observable characteristics,  Z . 

 In the second step, we use the estimated propensity 
scores to match each current exporter or foreign direct 
investor with one or more similar Þ rms, whose propensity 
scores and observable characteristics are not statistically 
signiÞ cantly different. The matched Þ rms are the poten-
tial pool of exporters and investors who share the same 
characteristics as the current ones but who have not yet 
become internationally active. 5  
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 Results 

 Current Exporters and Foreign Direct 
Investors 

 Activities of Current Exporters and Investors 
 Canadian Þ rms serve foreign markets by exporting dir-
ectly from Canada and by selling from foreign afÞ liates 
operating abroad. It is not widely appreciated that total 
sales from these two channels are similar in magnitude 
( Table 2 ). Between 2010 and 2015, the annual value of 
exports was $570 billion, whereas annual foreign afÞ li-
ate sales were $541 billion. Moreover, foreign afÞ liate 
sales grew faster than exports (8.5 percent per year vs. 
6.1 percent). Therefore, Canada’s exports are increasingly 
being complemented by a growing, on-the-ground, value-
creating presence of Canadian companies operating in 
foreign markets. 

as size and age are deÞ ned as follows. There are three 
groups by age: 0–10 years, 11–20 years, and 21 or more 
years of operations. There are also three size groups: small 
Þ rms (with fewer than 100 employees), medium-sized 
Þ rms (with more than 100 but less than 500 employees), 
and large Þ rms (with more than 500 employees). 

 This study focuses on active commercial businesses 
operating in Canada. The commercial business sector here 
includes 21 NAICS two-digit industries but excludes the 
following sectors that are generally much less engaged 
internationally: utilities (NAICS 22), education (NAICS 
61), health care and social assistance (NAICS 62), and 
other services such as professional services (NAICS 813) 
and public administration (NAICS 91). Businesses with 
no employment or revenues are excluded. In our sample, 
there are on average 2.4 million enterprises in Canada each 
year, but only 0.7 million are considered active Canadian 
commercial businesses in this study. 

  Table 1:  Groupings by Firm Characteristics 

  Firm Characteristics    Groupings    De� nition  

 Productivity  Frontier vs. non-frontier � rms  Labour productivity =   value-added output in constant dollars/total 
employment 

 1 =   frontier � rms (top 10th percentile � rms in terms of labour 
productivity in a year and NAICS 3-digit industry); 0 =   � rms with 
labour productivity lower than top 10 percentile; . =   zero or 
missing 

 Global linkages 
  Exporting  Exporters vs. non-exporters  1 =   exporters if total exports of goods and services > 0; 

0 =   non-exporters 
0 =   
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Table 4: Distribution of Current Exporters and Foreign 
Direct Investors Abroad by Firm Attributes, Percentage of 
Totals, Averaged over 2010–2015

Firm Characteristics

Exporters
Foreign Direct 

Investors Abroad

No. Value No. Book Value

Productivity
 Non-frontier � rms 82 49 63 43
 Frontier � rms 18 51 37 57
Size (employment)
 Large 3 63 29 81
 Medium 10 21 30 7
 Small 88 16 41 12
Age, y
 1: 0–10 27 14 14 3
 2: 11–20 45 39 52 57
 3:  21 29 47 33 40
Capital intensity
 Low 31 5 4 1
 High 69 95 96 99
Debt-to-asset ratio
 Low 58 51 68 45
 High 42 49 32 55
Importer status
 Non-importer 22 3 21 4
 Importer 78 97 79 96
Exporter status     
 Non-exporter   26 9
 Exporter   74 91
CDIA investor status
 Non-CDIA investor 97 56 26 9
 CDIA investor 3 44 74 91
Immigrant workforce status
 Without immigrant workers 27 3 10 3
 With immigrant workers 73 97 90 97
Foreign controlled
 Canadian controlled 90 43 59 83
 US controlled 6 29 24 8
 Other foreign controlled 4 28 17 9

Note: CDIA = Canadian direct investment abroad.

Source: Authors’ calculations using linked databases.

Table 5: Probit Model of Exporters and Canadian Foreign 
Direct Investors Abroad

Variables

Marginal Probit

Exporters
Foreign Direct 

Investors Abroad

Log (value-added per worker) 0.0006* 0.0002*
Log (sales) 0.0162*
Log (total assets) — 0.0012*
Age, years 0.0003* 0.0000*
Log (tangible capital per worker) 0.0016* �0.0001*
Exporter dummy — 0.0011*
Importer dummy 0.0555* 0.0000
Foreign-control dummy 0.0286* 0.0005*
Immigrant worker dummy 0.0147* 0.0002*
CDIA investor dummy 0.0484* —
*
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Table 7: Current and Potential Exporters, Averages 
2010–2015

Exporter Estimates

No. of 
Exporters 

(thousands)

Value of 
Exports 
($billion)

Average Exports 
per Exporter 

($million)

Treated (current 
exporters)

35 415 11.8

Controlled (potential 
exporters)
 1-to-1 matching 18 79 4.5
 1-to-5 matching 55 310 5.6

Source: Authors’ calculations using linked databases.

Table 6: Example of a Balance Test on Firm Attributes: 
Unmatched versus Matched Samples, Machinery 
Manufacturing (NAICS 333), 2012

Variables

t-test: p > |t|

Unmatched Matched

Log (value added per worker) 0.0 0.2
Log (sales) 0.0 0.5
Age 0.0 0.3
Log (tangible capital per worker) 0.0 0.5
Importer dummy 0.0 0.3
Foreign-control dummy 0.0 0.7
Immigrant worker dummy 0.0 0.3
Debt-to-asset ratio 0.0 0.9
Propensity score model (p > c2) 0.0 0.6

Note: NAICS = North American Industry Classi� cation System.

Source: Authors’ calculations using linked databases.

Table 8: Current and Potential Canadian Foreign Direct 
Investors Aboard, Averages 2012–2015

CDIA Estimates

No. of 
Investors 
Abroad

Book Value 
of CDIA 
($billions)

Average Book 
Value per Investor 

($millions)
exporters)
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