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Summary

The federal government offers business innovation and growth support through program streams managed by

its departments and agencies. In 2017, enterprises in the manufacturing sector accounted for almost one-quarter
of the beneficiaries of this support and received almost one-third of the total value of support (Statistics Canada,
2020). The objective of this analysis is to assess the impact of federal growth and innovation support on the
employment and revenue of beneficiary enterprises in the manufacturing sector between 2007 and 2017. This
analysis suggests that enterprises that received federal support for growth and innovation experienced stronger
employment and revenue growth relative to non-beneficiary enterprises. Over the three years following receipt of
support, employment growth for beneficiary enterprises averaged 1.8% per year while, on average, enterprises
that did not receive support experienced employment declines. Over the same period, the average annual revenue
growth of beneficiary enterprises was higher than that of non-beneficiary enterprises by 4.6 percentage points.

Introduction

In Budget 2018, the Government of Canada announced funding for Statistics Canada to improve performance
evaluations of programs related to business innovation and growth support (BIGS). Following this announcement,
Statistics Canada’s Centre for Special Business Projects acquired administrative data on support for business
innovation and growth offered through the program streams of 18 federal departments and agencies for the period
from 2007 to 2017. These administrative data were subsequently linked to Statistics Canada’s Business Register
(BR) and Linkable File Environment (LFE) to create a database of beneficiaries of support from business innovation
and growth program streams.

The objective of the BIGS statistical program is to contribute to improving performance evaluations and impact
assessments of the growth and innovation program streams, as announced in the 2018 federal budget. This
analysis considers all federal program streams providing support to enterprises between 2007 and 2017.

More specifically, this analysis focuses on beneficiary enterprises in a specific sector of the economy, the
manufacturing sector, regardless of the program stream. In Canada, the economy can be divided into 20 sectors
according to the North American Industry Classification System (NAICS). The manufacturing sector comprises
establishments primarily engaged in the chemical, mechanical or physical transformation of materials or
substances into new products (Statistics Canada, 2018). An analysis of the distribution of support by economic
sector showed that, in 2017, the manufacturing sector accounted for almost one-quarter (24.4%) of all enterprises
receiving federal innovation and growth support and received almost one-third (32.1%) of the total value of support
(Statistics Canada, 2020).

Few studies looked at the impact of support programs on manufacturing businesses in particular. This report
presents the first analysis on manufacturing businesses using BIGS data. The objective of this analysis is to
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assess the impact of federal support for growth and innovation on enterprises in the manufacturing sector that
received support between 2007 and 2017. Based on the proven nonparametric approach of the propensity score
(Rosenbaum and Rubin, 1983), this study presents the following research question: Did the program streams
associated with business innovation and growth support have an impact on the performance of manufacturing
enterprises between 2007 and 20177?"

Literature review

Some research suggests that national business support programs are associated with positive employment
growth.

Canadian studies

Belleau-Arsenault (2017) studied the impact of government financial aids on employment growth and survival of
businesses located in Quebec’s Bas-Saint-Laurent region and from several sectors including the manufacturing
sector. Using data on government financial aids offered between 2006 and 2015, this study showed that
government support had a positive effect on enterprises’ employment growth, and this effect was especially
pronounced for enterprises in the manufacturing sector compared with enterprises in the primary and tertiary
sectors (Belleau-Arsenault, 2017).

An impact study of the Canada Small Business Financing Program showed that beneficiary enterprises
experienced a higher revenue and employment growth of 6 and 3 percentage points respectively between 2014
and 2016 compared to non-beneficiary enterprises (Huang and Rivard, 2019).

An internal analysis at Innovation, Science and Economic Development Canada supported the idea that
enterprises receiving both tax credits and direct research and development (R&D) grants performed better than
enterprises receiving only R&D tax credits (Bérubé and Therrien, 2016). In this study of Canadian enterprises
receiving R&D tax credits between 2000 and 2007, employment, sales, wages and profit were significantly higher
for enterprises receiving direct and indirect incentives compared with enterprises receiving only indirect incentives,
three and five years after receiving support.

International studies

Vanino et al. (2019) conducted an impact study of enterprises receiving innovation and R&D grants in the United
Kingdom between 2004 and 2016. The results show that grants have a positive effect on employment and sales
growth, especially for beneficiary enterprises in the manufacturing sector, over a two- and five-year horizon. This
positive impact of financial assistance on employment and sales appears to be greater for smaller enterprises,
such as those with 250 or fewer employees, than for enterprises with more than 250 employees.

An evaluation of the impact of support for small- and medium-sized business in Europe between 2005 and 2012
found that, on average, the program had a positive impact on the employment of the enterprises (Asdrubali et

al., 2015). The support program increased employment of beneficiary enterprises by an average of 17.3% over 5
years, compared with non-beneficiary enterprises. The program also increased the sales of beneficiary enterprises
by an average of 19.6% over 5 years compared with non-beneficiaries.

In a study of the impact of grants on Italian enterprises between 2000 and 2009, Biagi et al. (2015) found that
financial assistance created, on average, almost two new jobs per beneficiary enterprise. Grants increased the
number of jobs per enterprise by an average of 1.91 jobs for enterprises in the manufacturing sector compared
with an average increase of 1.45 jobs for those in the services sector.

1. The performance of beneficiary enterprises (treated group) is compared with the performance of non-supported enterprises (control group). This comparison generally leads to selection bias
if beneficiary enterprises and control group enterprises have different characteristics or if there is an unobserved systematic factor among beneficiary enterprises relative to control group
enterprises (Lecocq et al., 2014). Selection bias may result in the identification of an incorrect effect of support on the performance of beneficiary enterprises or may lessen the effects of
support. The propensity score matching method detects and controls this selection bias (Lecocq et al., 2014).
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Data

This study is produced using the linkage between two separate data sources. On the one hand, this study is
based on the business innovation and growth support (BIGS) database which covers government activities that
support business innovation and growth, such as funding, business consulting services, and support provided
directly, through an intermediary or in partnership. It covers the period from 2007 to 2017 and contains the
identifier of the statistical enterprise? beneficiary of support, the value of support received, the year and type of
support as well as the department and program stream providing the support. On the other hand, this study uses
data from the Linkable File Environment (LFE) from 2006 to 2018, which covers enterprise-level information such
as location, annual operating revenue, average annual number of employees, etc. The main data sources for the
LFE used in this analysis are the Business Register, the Corporate Revenue Tax File (T2), the Statement of Account
for Current Source Deductions (PD7)® and Statistics Canada’s Chart of Accounts.

This study is based only on enterprises that were matched to the BR. The database match rate to the BR is over
95%. There may be several reasons why some records could not be linked, including

¢ a beneficiary has recently been added to the BR but has not yet been assigned to a NAICS sector

* an enterprise’s recent administrative changes are not yet in the BR

e an enterprise may exist in the BR but under a different name than that acquired in the administrative data
¢ the business name received from the federal department or agency was incomplete.

Given the high match rate obtained, the impact of records that could not be matched on the accuracy of the
estimates from this analysis is negligible.

This impact assessment considers ultimate beneficiaries* of program streams identified in the inventory of federal
BIGS program streams before the BIGS administrative data acquisition®.

This study considers only the year of receipt of the initial support®. Although, beneficiary enterprises in the
manufacturing sector may have received support from more than one program stream, more than one type of
support (e.g., advisory service and grant)’ and in more than one year between 2007 and 2017. Also, the value of
the support received by the enterprise is not considered in this assessment which is based on the propensity
score matching method for binary treatment. In other words, whether or not support was received is considered in
the impact assessment, but not the intensity of the support received.

Methodological approach

Following a brief descriptive analysis, an assessment of the effects of federal support for business innovation and
growth on beneficiary enterprises was conducted using the propensity score matching method.

A list of potential enterprises for the control group was identified from the Generic Survey Universe File (GSUF)? for
each year from 2007 to 2017. Potential enterprises were selected if they were classified in the manufacturing sector
and did not receive innovation and growth support between 2007 and 2017.

2. Inthe Business Register, an enterprise is the legal operating entity at the top of the operating structure. There is only one enterprise per operating structure. It's associated with a complete
set of financial statements (Statistics Canada, 2020).

3. The PD7 contains information on the number of employees for whom Canada Pension Plan and Employment Insurance contributions and tax deductions were paid by the employer to the
Canada Revenue Agency.

4. An ultimate beneficiary enterprise is an enterprise that benefits from the activities of a program stream. The support to an ultimate beneficiary can be direct from a department or indirect
through an intermediary. For a given program stream, an intermediary cannot be an ultimate beneficiary. Intermediaries are identified in the database using a list established during the
inventory of federal BIGS program streams.

5. Some departments may not have been able to provide intermediaries’ support to ultimate beneficiaries because of the unavailability of administrative data. In some instances, changes in
departmental financial systems may explain the unavailability of data.

6. This analysis considers that 2007 is the earliest year that an enterprise could have received support because data is not available for previous years even if some longstanding program
streams might have offered support prior to 2007.

7. For adescription of the types of support provided by BIGS program streams, see Table 7 in the appendix.

8. The GSUF is an exhaustive list of enterprises derived from the Business Register.
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In this analysis, we assessed the multicollinearity among available explanatory variables®. The propensity score of
treated and potential control group enterprises was then estimated using the following logistic regression model:"

T,
In lﬂ_ =4 +ﬁ1Xi,l +ﬁ2Xz‘,2 +ﬂ3Xi,3 +,B4Xi,4 +:B5Xi,5 +f;In Xis +/5,In X +f;In Xig +f,In Xis

+B,In X, +B,InX,  +¢ ,i=1...,n

where, for i =1,...,n
e 7 is the number of treated and potential control enterprises

° IT,= P(Yl = l) and Y, =1 if enterprise i received federal support and 0 if not
o &~ N(O,l)
e X i (Country) indicates whether enterprise i’s country of control is Canada (X = 1) or not (X

il =0)

* X, (Region) indicates whether the economic region of enterprise i is Atlantic (X,—,z =1), Quebec
(X;.’2 =2), Ontario (X, , = 3), the Prairies (X, , = 4) or British Columbia or the territories (X, , =5)

* X, (MultiProvince) indicates whether enterprise i operates in more than one province (Xi,3 =1) or not
(X;;=0)

e X P4 (R&D) indicates whether enterprise i reported research and development expenditures (X 4= 1) or

not (X, , =0)

o X .5 (NAICS) indicates the North American Industry Classification System code of enterprise i

e InX, . (Log Age) indicates the log of the age of enterprise i

* InX,

i,7

- (Log Employment) indicates the log of the average number of employees in enterprise i
° InX

1

e Ink,

1

(
(Log Revenue) indicates the log of the operating revenue of enterprise i
» (Log Sales) indicates the log of the total sales of enterprise i

e InX 010 (Log Assets) indicates the log of the total assets of enterprise i

o InX i (Log Debt Ratio) indicates the log of the debt ratio (assets/liabilities) of the enterprise.

Once the propensity score has been estimated using the chosen model, the quality is evaluated by comparing the
distribution of explanatory variables for beneficiary and potential control group enterprises by propensity score
stratum. With a good quality propensity score, the distribution of each explanatory variable should be similar
between the treated and potential control groups for each propensity score stratum. The standardized mean
difference and the variance ratio are used to compare the distribution of explanatory variables between the treated
and potential control groups. For a good quality propensity score, the absolute standardized mean difference
should be less than or equal to 0.25 and the variance ratio should be between 0.5 and 2 (Stuart, 2010).

Following estimation of the propensity score, the matching of treated enterprises with potential control enterprises
is initially carried out exactly using the reference year and industry subsector, and then probabilistically using
propensity score predictions (Burden et al., 2017). The probabilistic matching strategy used in this analysis
combines two methods: nearest neighbour matching and caliper matching (Stuart, 2010). Each beneficiary
enterprise is matched to a GSUF enterprise in the same reference year and manufacturing subsector so that the
difference between their propensity score logits is minimal.

To limit lower quality pairs, the strategy chosen is to accept only pairs in which the difference between the
propensity score logits of the treated enterprise and the potential control enterprise is less than or equal to a specific

9. The method used in this analysis to detect the presence of multicollinearity uses variance inflation factors, condition indexes and variance proportions. If at least one of the variance
inflation factors is greater than 10, the condition indexes are calculated to check whether some of them have a value greater than 30. For each condition index with a value greater than
30, explanatory variables with variance proportions greater than 60% are potentially multicollinear. When a variable appears to have multicollinearity, it is removed from the model and
multicollinearity is re-evaluated without this variable. This step is repeated successively until there is no apparent multicollinearity between the explanatory variables.

10. Explanatory variables are taken from the LFE for the year prior to receipt of support by the beneficiary enterprises or prior to the GSUF reference year for potential control group enterprises
in order to detect and control any differences between beneficiary and non-beneficiary enterprises prior to the receipt of support. The age of an enterprise is defined by the number of years
since the enterprise was registered in the Business Register.
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threshold ¢. This threshold considers O’frt , the variance of the logit of the propensity scores of the beneficiary
enterprises and an,,, , the variance of the logit of the propensity scores of the potential control enterprises:

2 2

O- + O-untrt

0=0.25,|—H——m
2

(SAS, 2016).

In other words, if /, denotes all potential control enterprises for a given year and subsector and p is the propensity
score logit, then the potential control enterprise M that is matched to the treated enterprise i is defined by:

,jEQMn—pAS&

Matching results in two groups of the same size: the treated group comprising of enterprises that received federal
support for innovation and growth, and the control group comprising of enterprises that did not receive such
support. The quality of the match is assessed by comparing, for each covariate, the average value before receiving
support in the treated and control groups, before and after matching. Differences observed between the average
value in the treated group and the control group before the match should no longer exist after the match, the initial
selection bias having been controlled by this technique.

M, :rnjin‘pi_pj

With a good quality matching, any systematic difference between treated and control enterprises prior to
receiving support is greatly reduced or fully controlled, and the difference in performance between the two groups
after receiving support can be fully attributed to this support. Thus, the average effect of federal support for
innovation and growth is estimated by comparing the compound annual growth rate of employment and revenue
of beneficiary enterprises with the growth rate of employment and revenue of the control group enterprises with
which they are matched.

The compound annual growth rate (CAGR) for the indicator Z (employment or revenue in this analysis) of
enterprise i between year ¢ and year ¢+ y is calculated using the following formula:"

. InZ,,  —InZ,
Y

Descriptive results

Between 2007 and 2017, the manufacturing sector had a total of 12,527 enterprises that received federal growth
and innovation support (Table 1). The total value of support received by these enterprises during this period
exceeded $4.7 billion.

Each year, the manufacturing sector had between 1,221 and 5,213 beneficiary enterprises, and received between
$263 million and $602 million in federal support for business innovation and growth (Statistics Canada, Table 33-
10-0221-01).

For the period from 2007 to 2017, each beneficiary enterprise in the manufacturing sector received support over
an average of 2.9 years (Table 1). Each manufacturing beneficiary enterprise received support from 1.8 program
streams on average and 1.6 different types of support on average between 2007 and 2017 (Table 1).

11. Enterprise pairs for which revenue or employment data are not available are excluded from the growth rate calculation.
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Table 1
Enterprises (ultimate beneficiary) with business innovation and growth support, manufacturing sector, 2007 to 2017

Value
Number of enterprises 12,527
Total value of support ($) 4,707,275,347
Average number of years of support per enterprise 29
Average number of program streams per enterprise 1.8
Average number of support types per enterprise 1.6

1. This table shows the total number of beneficiary enterprises for the period from 2007 to 2017. For the distribution of beneficiary enterprises by year, see Table 33-10-0221-01 (Statistics
Canada, 2020).

Source: Statistics Canada, Business Innovation and Growth Support.

Between 2007 and 2017, more than three-quarters (80.7%) of the beneficiary enterprises in the manufacturing
sector received advisory services (Table 2). There is no cost recovery for advisory services under BIGS program
streams.

Over the same period, more than one in two beneficiary manufacturing enterprises (53.3%) received repayable or
non-repayable contributions as financial assistance. These contributions accounted for almost 95% of the total
value of support to beneficiary enterprises in the manufacturing sector between 2007 and 2017.

Table 2
Enterprises (ultimate beneficiary) with business innovation and growth support, manufacturing sector, 2007 to 2017, by type
of support’

Beneficiary enterprises (N=12,527) Value of support to enterprises
Type of support number proportion (percent) thousands of $ percent
Advisory service 10,106 80.7 0 0.0
Non-repayable contribution 4,514 36.0 1,065,589 22.6
Consortium member 2,509 20.0 0 0.0
Unconditionally repayable contribution 1,897 15.1 1,978,970 42.0
Grant 416 3.3 18,172 0.4
Service fully cost-recovered 380 3.0 107,006 2.3
Conditionally repayable contribution 273 2.2 1,425,954 30.3
Service partially cost-recovered 191 1.5 36,921 0.8
Targeted procurement 91 0.7 74,662 1.6

1. For a description of the types of support provided by BIGS program streams, see Table 7 in the appendix.
Source: Statistics Canada, Business Innovation and Growth Support.

Chart 1 shows the proportion of beneficiary enterprises and the proportion of total value of support for the 2007-
t0-2017 period by manufacturing subsector.”? For example, the transportation equipment manufacturing subsector
received more than one-third of the total value of support, although it accounts for only about 6% of the total
number of enterprises. The transportation equipment manufacturing subsector and the machinery manufacturing
subsector received more than half of the total value of support between 2007 and 2017."®

12. ltis possible for an enterprise to change subsectors from year to year.
13. For a breakdown of the distribution of support by subsector, see Table 8 in the appendix.
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Chart 1
Business innovation and growth support by subsector, manufacturing sector, 2007 to 2017
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Source: Statistics Canada, Business Innovation and Growth Support.

Chart 2 shows the proportion of beneficiary enterprises in the manufacturing sector and the proportion of the total
value of support between 2007 and 2017 by program stream.!* During this period, nearly two-thirds of beneficiary
enterprises in the manufacturing sector received support from the Industrial Research Assistance Program, one
of the Government of Canada’s largest program streams. These enterprises received more than 10% of the total
value of support between 2007 and 2017.

In addition, the Trade Commissioner Service program stream provided advisory services to almost two in five
beneficiary manufacturing enterprises over the same period.” These services were provided at no cost to the
client, so the total value of support for this program stream is zero.

14. An enterprise may have received support from more than one program stream during the 2007-to-2017 period.
15. For a breakdown of the distribution of support by program stream, see Table 9 in the appendix.

Statistics Canada — Catalogue no. 18-001-X n



The Impact of Business Innovation and Growth Support on Employment and
Revenue of Manufacturing Enterprises, 1 to 3 Years After Receipt of Support

Chart 2
Business innovation and growth support by program stream, 2007 to 2017
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Source: Statistics Canada, Business Innovation and Growth Support.

Propensity score matching results

The distribution of treated and potential control enterprises used in propensity score estimation and the
distribution of value of support to treated enterprises by year is presented in Table 10 in the appendix. The number
of pairs obtained after matching between the treated and potential control groups, by year is also shown in

Table 10. For each year, the match rate is greater than 90%.

The quality of the estimated propensity score was assessed by comparing the distribution of explanatory
variables for beneficiary and potential control group enterprises by propensity score stratum. Tables 3 and 4

show, respectively, the standardized mean difference and the variance ratio between the treated and potential
control groups for each explanatory variable included in the model and for each propensity score stratum. The
absolute standardized mean difference between the two groups is generally less than 0.25 for each covariate and
propensity score stratum. Also, the variance ratio is generally between 0.5 and 2 for each covariate and propensity
score stratum. Based on the standardized mean difference and the variance ratio, the estimated propensity score
is of acceptable quality.
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Table 3

Standardized mean difference (treated — potential control) by propensity score stratum (8,529 treated and 422,222 potential

control enterprises)

Propensity score stratum

(0.0000; 0.0169) (0.0169; 0.0327) (0.0327; 0.0588) (0.0588; 0.1159) (0.1159; 0.9013)
Covariates standardized mean difference (treated — potential control)
Log Age -0.21 -0.04 0.01 0.05 0.14
Log Employment 0.20 0.01 0.03 0.02 0.23
Log Revenue 0.23 0.01 0.01 -0.01 0.20
Log Assets 0.36 0.01 0.03 0.01 0.18
Log Debt Ratio 0.00 -0.02 0.00 0.04 0.05
Log Sales 0.17 0.03 -0.01 -0.01 0.14
Country -0.06 -0.08 -0.05 0.08 0.05
Region 0.04 -0.04 -0.07 0.00 -0.02
Multiprovince -0.01 -0.02 -0.06 0.00 -0.39
R&D 0.09 0.09 -0.04 0.00 0.09
NAICS -0.02 0.04 0.03 0.05 0.22
Source: Statistics Canada, Business Innovation and Growth Support.
Table 4
Variance ratio, by propensity score stratum (8,529 treated and 422,222 potential control enterprises)

Propensity score stratum

(0.0000; 0.0169) (0.0169; 0.0327) (0.0327; 0.0588) (0.0588; 0.1159) (0.1159; 0.9013)
Covariates variance ratio
Log Age 1.46 1.06 0.95 0.91 0.71
Log Employment 1.10 117 1.02 0.98 1.33
Log Revenue 1.20 1.09 1.00 0.99 1.19
Log Assets 0.67 1.16 0.94 0.90 1.33
Log Debt Ratio 0.86 0.91 0.96 0.89 0.89
Log Sales 1.13 0.76 1.15 1.03 1.09
Country 2.25 1.51 1.20 0.83 0.92
Region 1.23 1.37 1.17 1.34 1.36
Multiprovince 1.64 1.19 1.22 0.99 1.31
R&D 5.83 1.40 0.95 1.00 0.98
NAICS 4.09 1.58 0.96 0.76 1.05

Source: Statistics Canada, Business Innovation and Growth Support.

Chart 3 compares the distribution of the estimated propensity score for beneficiary enterprises (in red, n= 8,529

enterprises) and potential control group enterprises (in blue, n= 422,222 enterprises) before the propensity score

matching was performed. This chart shows an apparent selection bias since beneficiaries generally appear to
have a higher propensity score than enterprises in the potential control group.

Chart 4 shows the previous comparison, but after propensity score matching was performed (n= 8,213 pairs of
enterprises). The selection bias now appears to be controlled since the propensity score distribution is similar
between the two groups.
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Chart3
Propensity score distribution estimated for beneficiaries and potential control group, before matching (8,529 treated enterprises
and 422,222 potential control enterprises)
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Source: Statistics Canada, Business Innovation and Growth Support.

Chart4
Propensity score distribution estimated for beneficiaries and control group, after matching (8,213 pairs)
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Source: Statistics Canada, Business Innovation and Growth Support.

Finally, Table 5 shows that the observed differences between the means of the explanatory variables in the model
before matching are no longer significant after matching. The beneficiary enterprises therefore appear to be similar
to the control group enterprises before receiving support.
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Table 5
Mean differences of explanatory variables between beneficiaries and control group, before and after matching
Before matching After matching
(n=8,529) (n=8,213)
Mean differences Mean differences

Explanatory variables (beneficiaries - control) P-value (beneficiaries - control) P-value
Propensity score 0.063 <.0001 0.001 <.0001
Log Age 0.053 <.0001 -0.016 0.278
Log Employment 1.549 <.0001 0.036 0.014
Log Revenue 1.907 <.0001 0.001 0.995
Log Assets 2.198 <.0001 -0.035 0.019
Log Debt Ratio 0.014 <.0001 -0.013 0.940
Log Sales 1.949 <.0001 0.045 0.806
Country -0.038 <.0001 0.003 0.469
Multiprovince -0.079 <.0001 -0.008 0.031
R&D 0.207 <.0001 -0.003 0.581

Note: Industry and region are not presented. Mean differences for industry and region do not differ significantly between treated and control group after matching.
Source: Statistics Canada, Business Innovation and Growth Support.

Business innovation and growth support has a positive and significant impact on
the employment and revenue of beneficiary enterprises

The results presented in Table 6 suggest that enterprises that received support under BIGS program streams
experienced higher growth in employment and revenue than non-beneficiary enterprises, one and three years after
receiving support. Based on employment or revenue, the growth rate of beneficiary enterprises was statistically
higher than the growth rate of non-beneficiary enterprises at the 1% threshold.

Average employment growth of beneficiary enterprises was 2.8% for the year following receipt of support.
Employment growth for beneficiary enterprises averaged 1.8% per year for the three years following receipt of
support. Over the same period, on average, enterprises that did not receive support experienced employment
declines. Regardless of the number of years after receiving support, employment growth for beneficiary
enterprises was significantly higher than employment growth for non-beneficiary enterprises.

Table 6
Average effects of business innovation and growth support on employment and revenue

CAGR Beneficiaries CAGR Control Difference (pp)
Outcomes percent P-value n
Employment
1 year 2.8 -36 6.4 <.0001 6,970
3 years 1.8 2.1 39 <.0001 4,886
Revenue
1 year 4.2 5.4 9.6 <.0001 6,970
3 years 36 -1.0 46 <.0001 4,886

1. The p-values in Table 6 are based on the nonparametric signed rank test since employment and revenue growth of treated and control enterprises is not normally distributed.
2. This column corresponds to the number of pairs of enterprises with data available to calculate the growth rate.
Source: Statistics Canada, Business Innovation and Growth Support.

The revenue growth shown in Table 6 reflects nominal growth since revenues are not adjusted for inflation. On
average, the revenue growth of beneficiary enterprises was higher than that of non-beneficiary enterprises by 9.6
percentage points in the year following receipt of support. Over the three years following receipt of support, the
average annual revenue growth of beneficiary enterprises was higher than that of non-beneficiary enterprises by
4.6 percentage points.

The employment results suggest that program streams for business innovation and growth support enabled
beneficiary enterprises to hire additional employees. It would appear, based on their revenue growth, that
beneficiary enterprises were also able to expand their business.

Charts 5 and 6, respectively, compare the distribution of employment and revenue growth of beneficiary and non-
beneficiary enterprises, three years after receiving support. Beneficiary enterprises had more positive employment
and revenue growth than non-beneficiary enterprises.
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Chart5
Distribution of employment compound annual growth rate over three years for treated and control groups
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Source: Statistics Canada, Business Innovation and Growth Support.

Chart6
Distribution of revenue compound annual growth rate over three years for treated and control groups

percent
70

mControl mTreated

60

50

40

30

20

10

-50 or less -25 0 25 50 or more
Revenue growth (%)

Source: Statistics Canada, Business Innovation and Growth Support.

Discussion

In general, the findings align with other studies: Belleau-Arsenault (2017) showed that government financial
assistance had a positive impact on employment growth of enterprises in the Bas-Saint-Laurent region between
2006 and 2015. Huang and Rivard (2019) found a positive effect of the Canada Small Business Financing Program
on revenue and employment growth of beneficiary enterprises of 6 and 3 percentage points respectively between
2014 and 2016 compared to control group. In Europe between 2005 and 2012, Asdrubali et al. (2015) found

that a support program for a small- and medium-sized enterprises had a positive impact on the employment of
beneficiary enterprises. Finally, Vanino et al. (2019) observed the positive effect on employment and sales growth
of innovation and R&D grants in the United Kingdom between 2004 and 2016.
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It would be interesting in a future study to compare the match obtained with the results based on different
matching methods. Although the propensity score method used in this study was validated, it could also be
combined with a difference in difference approach. If the outcome follows the same trend in the treated and
control group over several years prior to support, a difference in difference approach can compare the outcome
before and after support in each group and then compare the observed difference in the treated group with the
observed difference in the control group. On the one hand, the propensity score controlled the selection bias
caused by observed variables and, on the other hand, the difference in difference approach can control selection
bias caused by unobserved variables (Lecocq et al., 2014).

Generalized propensity score methods for continuous treatment (e.g. Wu et al., 2020) were developed in past
decades. Although there are few applications in the field of program evaluation. Such generalized propensity
score methods for continuous treatment could be used in future impact assessments by considering the value of
support as treatment.

New explanatory variables could be incorporated into the model to limit selection bias. For instance, variables
related to eligibility criteria for program streams in this study, a variable indicating whether or not an enterprise
is innovating, a variable showing an enterprise’s employment two years before receiving support or a variable
indicating whether or not an enterprise uses debt as financial leverage.

The impact of business innovation and growth support (BIGS) could be assessed on additional outcomes such as
productivity or R&D expenditures and over a longer period in order to determine if the support had an impact on
business investments and innovation, for instance.

While this analysis examines the impact of business innovation and growth support independently of federal
program streams, similar analyses by program stream would be relevant, including a part of performance
evaluation.

The analysis showed that a majority of beneficiary enterprises received advisory services for which there is no
support value. It would be interesting in a future study to assess the impact of advisory services on enterprise
performance. Such an analysis would examine whether advisory services improve enterprise performance in the
same way as other types of support, such as grants, despite the fact that they do not provide financial support to
enterprises.

Conclusion

The purpose of this analysis was to answer the following question: Did the support from federal program streams
for business innovation and growth have an impact on the performance of beneficiary enterprises between 2007
and 20177

Using the business innovation and growth support data linked to Statistics Canada’s Linkable File Environment
and a propensity score matching method, the results showed that BIGS program streams appear to have had a
positive and significant effect on employment and revenue growth of beneficiary enterprises.
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Appendix

Table 7

Description of types of support provided by BIGS program streams

Type of support Description
External service where data, information or advice is conveyed to an enterprise. For
the purpose of BIGS program streams, advisory services are not cost-recovered.
Examples of advisory services: increasing awareness of Government of Canada
policies, programs and services, or information made available through an online

Advisory service database, publication or call centre.

Non-repayable contribution

A form of contribution that is exempt from repayment for such purposes that are
specified in the Directive on Transfer Payments.

Consortium member

An enterprise that is not the recipient of support but is a joint member of a project
with at least one recipient of support. Support for this business is expected to have
an economic impact.

Unconditionally repayable contribution

A transfer payment that is repayable in part or in full for which no condition of
repayment is specified in a funding agreement.

Grant

A transfer payment subject to pre-established eligibility and other entitlement
criteria. A grant is not subject to being accounted for by a recipient nor normally
subject to audit by the department or agency. The recipient may be required to report
on results achieved.

Service fully cost-recovered

A service that is provided to the client, where the cost of the service is assumed in
full by the client.

Conditionally repayable contribution

Contribution where repayment obligations are triggered by predetermined events or
circumstances, and where repayment in full may not be required.

Service partially cost-recovered

A service that is provided to the client, where the cost of the service is partially but
not completely assumed by the client.

Targeted procurement

Use of federal procurement as an instrument for business innovation or support
programming to achieve economic or innovation policy objectives.

Sources: Glossary for Business Innovation and Growth Support (BIGS) Programs (September 2019) and Business Program Administrative Data Specification (November 2018), Treasury Board of

Canada Secretariat
Table 8
Enterprises (ultimate beneficiary) with business innovation and growth support, manufacturing sector, 2007 to 2017, by
subsector

Beneficiary enterprises (N=12,527) Value of support to enterprises
Subsector number proportion (percent)  thousands of $ proportion (percent)
Food manufacturing 1,458 11.6 297,543 6.3
Beverage and tobacco product manufacturing 416 3.3 36,475 0.8
Wood product manufacturing 659 5.3 163,059 35
Paper manufacturing 133 11 118,877 25
Chemical manufacturing 894 71 277,227 59
Plastics and rubber products manufacturing 661 5.3 94,090 2.0
Fabricated metal product manufacturing 1,424 11.4 156,123 3.3
Machinery manufacturing 1,781 14.2 893,091 19.0
Computer and electronic product manufacturing 1,191 9.5 445,885 9.5
Electrical equipment, appliance, and component manufacturing 569 4.5 158,013 34
Transportation equipment manufacturing 767 6.1 1,612,365 34.3
Furniture and related product manufacturing 441 3.5 50,274 1.1
Miscellaneous manufacturing 1,353 10.8 195,441 4.2
Other manufacturing subsectors 1,194 9.5 208,812 44

Source: Statistics Canada, Business Innovation and Growth Support.
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Table 9

Enterprises (ultimate beneficiary) with business innovation and growth support, manufacturing sector, 2007 to 2017, by

program stream

Beneficiary enterprises (N=12,527)

Value of support to enterprises

Program stream number proportion (percent)  thousands of $ proportion (percent)
Agrilnnovation Program 33 0.3 87,246 1.9
Commercialization and Export 267 2.1 37,938 0.8
Productivity and Expansion 901 7.2 395,418 8.4
Applied Research and Development Grants 486 3.9 0.0
Collaborative Research and Development Grants 675 5.4 0.0
Engage Grants 1,376 11.0 0.0
Innovation Enhancement Grants 318 2.5 0.0
Industrial Research Chairs 205 1.6 0.0
Strategic Partnership Grants for Projects 346 2.8 0.0
Industrial Research Assistance Program 8,070 64.4 519,572 11.0
Aerospace 51 0.4 55,551 1.2
eCcoENERGY for Renewable Power 9 0.1 85,234 1.8
Investments in Forest Industry Transformation 19 0.2 112,126 2.4
CanExport 278 2.2 5,192 0.1
Trade Commissioner Service 4,968 39.7 0.0
Automotive Innovation Fund 5 0.0 391,857 8.3
Strategic Aerospace and Defence Initiative 21 0.2 1,322,606 28.1
Technology Partnerships Canada 37 0.3 486,577 10.3
Sustainable Development Technology Canada 87 0.7 279,975 59
Advanced Manufacturing Fund 7 0.1 81,993 1.7
Investing in Business Growth and Productivity 388 31 102,913 2.2
Mitacs Inc. 354 2.8 0.0
Automotive and Surface Transportation 179 1.4 33,506 0.7
Other program streams 2,357 18.8 709,572 151
... not applicable
Source: Statistics Canada, Business Innovation and Growth Support.
Table 10
Treated and potential control enterprises, by year
Value of support to treated

Treated enterprises enterprises  Potential control enterprises Pairs
Year number thousands of $ number
2007 978 184,272 41,933 929
2008 704 34,379 41,224 689
2009 609 31,216 40,361 590
2010 460 27,596 39,459 447
2011 391 19,375 37,816 376
2012 698 24,440 36,377 672
2013 1,393 24,550 35,380 1,354
2014 958 22,973 37,940 919
2015 926 13,029 37,673 890
2016 802 35,727 37,204 776
2017 610 27,213 36,855 571

Source: Statistics Canada, Business Innovation and Growth Support.
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