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Impact assessment of business innovation and growth support
programs on firm performance in Canada using the CDM model

by Julio Rosa, Rashid Nikzad, Francis Demers and Tatevik Poghosyan

Summary

e The objective of this research study was to assess the impact of the Government of Canada’s business
innovation and growth support (BIGS) program funding on firm financial performance, measured by
revenue, profit and employment. Also, special attention was paid to the role of research and development
(R&D) expenditures on firm financial performance as a proxy for firms’ product innovation.!

¢ The findings of the study revealed that BIGS program funding had positive and significant effects on
explaining firm revenue and employment. However, the impact was adverse concerning firm profit, during
a period marked by important economic disruption caused by the COVID-19 pandemic. Moreover, the
findings indicated that the extent of the impact remained relatively small, and it varied depending on the
specific performance indicator and the nature of the business.

¢ The findings showed that the effect of BIGS program funding was slightly larger for non-exporting firms
compared with their exporting counterparts. Conversely, the effect of R&D expenditures was slightly larger
for exporting firms compared with non-exporting ones. Furthermore, the findings revealed that BIGS
program funding and R&D expenditures had greater effects on employment levels in U.S.-controlled firms
compared with Canadian-controlled firms.

Abstract

This study examined the impact of business innovation and growth support (BIGS) programs provided by the
Government of Canada on firm financial performance measured using revenue, profit and employment metrics.
Using Statistics Canada’s BIGS database and Business Linkable File Environment data, the study observed the
effects of BIGS on different types of businesses, including exporting versus non-exporting firms and Canadian-
versus U.S.-controlled firms from 2015 to 2020. Unlike previous studies that relied mainly on survey data, one
significant aspect of this research was the use of a new dataset, enabling panel data structures and models

to be employed. To assess the impact of BIGS and research and development spending on three interrelated
measures of firm financial performance, the CDM (Crépon et al., 1998) framework was adopted. The results of the
study indicated that BIGS programs had slightly greater effects on non-exporting firms than on exporting firms.
Moreover, the findings showed that BIGS program funding and R&D expenditures had more significant effects on
employment levels in U.S.-controlled firms compared with Canadian-controlled firms.

1 Introduction

Government support programs aim to play an important role in fostering business growth and innovation by
providing various incentives and supporting access to resources and opportunities for firms. These programs

are designed to create a favourable business environment, foster innovation ecosystems and drive economic
development. Notably, government support programs often extend monetary aid through grants or loans to assist
businesses with their research and development (R&D) efforts. The financial backing provided by these programs
enables companies to explore new technological opportunities while simultaneously nurturing the creation of novel
products and services—ultimately enhancing their competitive edge in the market. Furthermore, these programs
facilitate access to specialized knowledge, often through various initiatives such as establishing innovation or
technology hubs. Through this foundation of collaborative partnerships, firms can effectively tap into strategic
alliances with industry experts, researchers and academics. In this way, they may gain invaluable insights that
help them improve existing business processes or enable pathways for creating innovative offerings. In Canada, a

1. From the Organisation for Economic Co-operation and Development’s Oslo Manual, a product innovation is a new or improved good or service that differs significantly from the firm’s previous
goods or services and that has been introduced on the market (OECD & Eurostat, 2018).
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myriad of BIGS programs are offered by various federal government departments, which aim to foster economic
growth and encourage entrepreneurial activities. This continuum encompasses a wide range of initiatives that
support businesses at different stages of development and innovation.

Despite the government’s substantial investment in business support and innovation programs, there are
critical policy concerns with how to best evaluate their impact on firms and gain a deeper understanding of their
effectiveness, streamline federal BIGS programs, and ultimately maximize innovation and economic growth in
Canada.

This study enhances the understanding of the financial performance of the businesses that received federal
government funding by controlling for two aspects that can lead to business growth and better performing firms:
businesses’ level of innovation activity, measured by the value of funding received from federal BIGS programs as
a proxy, and business expenditures in R&D.

On the one hand, innovation activities include all developmental, financial and commercial activities undertaken by
a firm that are intended to result in an innovation for the firm. A business innovation is a new or improved product
or business process that has been introduced on the market or brought into use by the firm. There are four types
of business innovation: product, process, organizational and marketing innovation (OECD & Eurostat, 2018). In this
study, the value of funding received from federal BIGS programs is used as a proxy to measure a firm’s level of
innovation activity.

On the other hand, R&D includes a more specific range of activities that can generate innovation and lead to
business growth. R&D activities are restricted to basic research, applied research and experimental development
activities that are novel, creative, uncertain in their outcomes, systematic, transferable or reproducible (OECD,
2015). This study used a firm’s total in-house expenditures on R&D as a measure of a firm’s level of innovation
activity to assess the relationship of R&D and innovation with firm performance.

The study assessed the impact of financial support for innovation and R&D spending on three interrelated
aspects of firm performance: revenue, profit and employment. This study contributes to the existing literature
by using more recent and comprehensive data on BIGS programs which presents a notable advantage from
a methodological standpoint compared with other studies relying on survey data. Additionally, to account for
the interdependency between employment, revenue and profit as financial measures of firm performance, the
study adopted the CDM (Crépon et al., 1998) model for analyzing the firm innovation process, which has been
extensively employed in previous research (e.g., Bérubé & Mohnen, 2009; Crépon et al., 1998; Dagenais et al.,
2004; Fedyunina & Radosevic, 2022).

The next section provides the context for the BIGS programs in Canada and discusses the relevant literature.
Section 3 discusses the empirical approach and data, highlighting their advantages in addressing the research
question compared with previous research. Section 4 presents and analyzes the results. Lastly, Section 5
concludes the discussion by summarizing the findings and next steps.

2 Context: Innovation policy and program landscape in Canada—business
innovation and growth support programs

2.1 Overview of business innovation and growth support programs

The Government of Canada provides financial support and advisory services to support innovation and growth
for businesses through various federal departments and agencies. BIGS programs are designed to address the
needs and challenges of different types of businesses, including small and medium enterprises (SMEs), start-ups,
research organizations, and industry-specific sectors. Their aim is to foster innovation, enhance competitiveness
and stimulate economic growth by providing financial assistance, technical expertise and advisory services, as
well as increase access to resources such as partnerships and mentorships.

The magnitude of support provided through BIGS programs varies depending on the program and the nature of
the project or initiative being supported. The programs can provide different types of support to firms, including
grants, loans, advisory services in the form of training or mentorship opportunities, collaborative research
partnerships, or any combination of support. The level of funding or assistance provided is often determined
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based on factors such as project scope, innovation potential, economic impact and eligibility criteria set by the
respective programs. In 2020, the BIGS database consisted of 123 programs involving 18 federal departments and
agencies.? Significant BIGS federal departments included departments and agencies in the Innovation, Science
and Economic Development (ISED) portfolio,® Natural Resources Canada and Agriculture and Agri-Food Canada.

The total funding provided by BIGS programs has tended to grow over the years, starting out at $1.8 billion in 2015
and progressively increasing to $4.3 billion in 2020 (Chart 1).

Chart 1
Total value of business innovation and growth support, 2015 to 2020

in millions of dollars
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4,000
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Source: Statistics Canada, Table 33-10-0221-01.

SMEs were particularly prominent in receiving federal innovation and growth support. Around 96% of BIGS
recipients were businesses with fewer than 500 employees in 2020, while large firms with 500 employees or more
accounted for 4% of BIGS recipient businesses (Chart 2).

2. The number of programs may change from year to year.

3. In 2020, BIGS departments and agencies in the ISED portfolio included Innovation, Science and Economic Development Canada, as well as the National Research Council Canada, the Natural
Sciences and Engineering Research Council of Canada, the Canadian Space Agency, and six regional development agencies: the Atlantic Canada Opportunities Agency, Western Economic
Diversification Canada, the Canadian Northern Economic Development Agency, the Federal Economic Development Agency for Southern Ontario, Canada Economic Development for Quebec
Regions and the Federal Economic Development Agency for Northern Ontario.

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



Impact assessment of business innovation and growth support programs on firm performance in Canada using the CDM model

Chart2
Percentage of business innovation and growth support recipients by employment size, 2015 to 2020
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Note: Percentages do not always add up to 100% due to rounding.
Source: Statistics Canada, Table 33-10-0219-01.

In terms of industry distribution, most firms (around 67%) that received BIGS from 2015 to 2020 operated in
service sectors (Chart 3). The largest recipients of BIGS were the professional, scientific and technical services
sector and the manufacturing sector, with 28% and 23% of the total recipient firms, respectively.

Chart 3
Percentage of business innovation and growth support recipients by industry, 2015 to 2020
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Source: Statistics Canada, Table 33-10-0221-01.
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2.2 Literature review

The primary reason governments support innovation and business growth is to influence the behaviour of
companies, encouraging them to actively participate in innovation activities and develop stronger potential for
growth. Research has shown that, in turn, this increases the country’s competitiveness and generates economic
benefits for society (Czarnitzki et al., 2004; Czarnitzki & Hussinger, 2017; Lu et al., 2022). Given that innovation and
investments with high growth potential carry elevated risks, a firm’s aversion to risk may impede its ability to seize
growth opportunities. The fact that innovation and knowledge creation are non-rival and non-excludable in nature
is another significant factor (Lu et al., 2022). This means that individually firms are unable to fully appropriate

their investments and returns from innovation. Consequently, government support aims to enhance knowledge
creation, which is considered a public good.

The economic literature on business innovation is divided into two distinct streams, each focusing on different
aspects. The studies in the first stream (e.g., David et al., 2000; De Fuentes et al., 2021) investigate the impact of
innovation programs on firm-level innovation and growth using the treatment effect approach in their empirical
analysis, comparing the performance of funding recipients with the performance of firms that did not receive
funding. By contrast, those in the second stream (e.g., Crépon et al., 1998; Hall & Van Reenen, 2000; Le, 2020;
Lo6of et al., 2017; Mairesse et al., 2005) use the CDM model proposed by Crépon et al. (1998), which explores
determinants of firms’ innovation processes without considering the government support received by these firms.

In response to this, the current study aimed to bridge the gap by integrating government support into the CDM
framework. This study assessed the impact of financial support for innovation on firm financial performance only,
measured by revenue, profit and employment. This study used only firms with a positive dollar value of funding.

The first stream of the literature which uses the treatment effect approach provides a more in-depth understanding
of how government support affects recipient firms. For instance, empirical research within this first stream
explores whether the public support is efficient, specifically focusing on whether it enhances a firm’s investments
in R&D and growth opportunities or whether it is substituting (crowding-out effect) private investments. Empirical
studies have yielded divergent results. Some studies have shown that R&D programs or subsidies complement
private R&D investments (e.g., David et al., 2000; De Fuentes et al., 2021), while others have not identified a
significant impact of government subsidies on private R&D expenditures at the firm level (Bronzini & Piselli,

2016; Dimos & Pugh, 2016; Radicic et al., 2016). In their theoretical model, Lu et al. (2022) provide important
insights into the reasons behind divergent findings in empirical studies. Their model explores various factors
related to program conditions and firm-level characteristics, such as a firm’s absorptive capacity and financial
resourcefulness, to explain why certain programs may result in a crowding-out effect rather than a crowding-in or
complementarity effect. According to Lu et al. (2022), a program’s impact on private expenditures will be positive
if the expected benefits of the project outweigh the opportunity cost. This occurs when the programs help firms
manage risks associated with building capabilities. Empirical studies have supported the notion that program
complementarities, particularly the combination of advisory service and R&D subsidies, are more likely to be
successful (e.g., De Fuentes et al., 2021; Shapira & Youtie, 2016).

An important aspect seemingly absent from this line of research is the omission of firm financial performance
as a measure of output. While most of the studies in this domain have focused on measuring firm performance
by capturing innovation outputs, this study employed financial performance indicators, along with changes in
employment levels. Given that the primary focus here was to assess the impact of programs on diverse firm
performance outcomes, this study contributed to the program evaluation literature by using new administrative
data on businesses receiving government support, as well as panel data and the instrumentalization of
performance indicators, to increase the precision of estimates. Furthermore, compared with other studies,

this study incorporated R&D expenditures as a proxy for firms’ product innovation and BIGS funding as input
variables, while exploring a range of performance outcome variables. The rationale is that BIGS programs are
designed to support not only firm innovation, but also firm growth and performance. As well, given that the firm’s
innovation effort is expected to yield higher financial performance and expand the firm’s size, it is crucial to
measure the programs’ impact on economic performance indicators such as revenue, profit and employment.

The second stream of the literature employs the CDM model, which assesses the innovation process by using
simultaneous equations to capture both innovation outputs and inputs. The CDM approach formalizes the
innovation process in a three-step framework. The first step focuses on measuring the innovation input side,
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specifically a firm’s decision to invest in R&D and the intensity of R&D. The obtained results from innovation
input equations are then used as inputs for explaining innovation output equations in the second step, which
typically measure factors such as the number of innovation products or services, sales derived from innovation,
or the number of intellectual properties generated. The third step involves measuring productivity, indicating that
innovation outputs enhance a firm’s productivity (Crépon et al., 1998; Hall & Van Reenen, 2000; Le, 2020; L66f et
al., 2017; Mairesse et al., 2005). This study applied this framework to (a) formalize a firm’s performance process
and (b) incorporate government support as a key input variable.

Another important aspect of the literature in this domain is the empirical methodology and data on how to
measure the programs’ impact. One of the commonly used approaches is using matching techniques to construct
a treatment and control group and compare the outcomes between these two groups (e.g., Czarnitzki et al., 2004;
Czarnitzki & Hussinger, 2017; De Fuentes et al., 2021). However, government support is endogenous as the firms
are not selected randomly in the treatment group, and this is not addressed by matching techniques. Also, only
cross-sectional data are available often, and they cannot control for the unobserved heterogeneity among firms in
the treatment group, resulting in overestimating the programs’ impact (Radicic et al., 2016). A significant advantage
of using the CDM model is its ability to address the issue of endogeneity by employing an equation that reflects

a firm’s decision to innovate. In this study, this approach was modified to measure the impact of government
support on various firm financial performance outcome variables, which were interconnected in a sequential
manner.

3 Empirical approach

3.1 Data

The data used in this study include BIGS program-level information from the BIGS database linked to Statistics
Canada’s Business Linkable File Environment (B-LFE). The B-LFE contains firm-level information, such as location,
country of ownership, revenues, number of employees, assets, value of exports and annual R&D expenditures,
derived from Statistics Canada’s Business Register (BR), the Corporate Revenue Tax File, the Statement of
Account for Current Source Deductions (PD7), Trade by Exporter Characteristics, and the Annual Survey of
Research and Development in Canadian Industry, among other sources.

This analysis focused on BIGS beneficiaries that received positive financial funding from 2015 to 2020. Because
BIGS advisory services are provided to beneficiaries at no cost, they are not considered in this analysis. The
database contained 145,000 observations during the study period, with unique support recipient enterprise
numbers ranging from 22,029 in 2015 to 28,000 in 2020 (indicating imbalanced data). To conduct the analysis,

a robust balanced panel dataset was constructed by selecting only those firms that had received annual BIGS
funding throughout the study period. After excluding observations where firms did not receive BIGS in all six years,
the count of firms dropped to 5,181, with 31,086 total observations (5,181 enterprises x 6 years).

3.2 Model

First, the model estimated BIGS recipients’ revenue. This was used to estimate their profit, which was then used
to estimate their employment. Thus, the first stage of the model measured the impact of the federal funding (i.e.,
BIGS programs) on revenue in Equation (1). The second stage involved assessing the impact of federal funding
on profit, using the estimates of revenue as an input variable, in Equation (2). Finally, the last stage estimated the
impact of federal funding on employment using the estimates of profit as an input variable for Equation (3).

Equation (1) for revenue performance

In REV += B, * Biln INNOFUNDING i1+ B,In R&D: 1+ 3:ln ASSETS .
+B.,In AGE.* Bn WAGES .~ IND,,* PROV ,+ &,
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Equation (2) for profit performance

In PROFIT, = B, + f,In INNOFUNDING, , + 8, InR&D, , + 3, In ASSE
+p,In AGE, + B.In REV _+IND_+ PROV,_ +1,

Equation (3) for employment performance

InEMP, = B, + p,InINNOFUNDING,_, + ,InR&D,_, + 5, In ASSETS,
+08,In AGE, + B, ln PROFIT +IND, + PROV, +v,

In the equations above, In indicates the logarithmic forms of the variables, i represents the firm and t =
2015,...,2020 represents the year. The error terms for each equation, denoted &ir, 17 and Vi, respectively,
capture variation over time and across different firms. Explanatory variables incorporated in the model were

the amount of federal government financial support INNOFUNDING) and firm characteristics such as R&D
expenditures, assets, age, industry and province. In the empirical model, one-year lag values for INNOFUNDING
and R&D were used, given that R&D investments and program funding invested in new projects are only expected
to be in effect after a year.

3.3 Estimation

The equations were estimated by using fixed effect generalized least squares to obtain efficient and consistent
estimators in the presence of potential heteroscedasticity in data. In equations (2) and (3), wages were
instrumented by the predicted values of In REV ;; and In PROFIT i , respectively, which were considered
exogenous. The model used strongly balanced data, which included the firms that received BIGS funding during
the study period. The estimation models were also conducted considering various combinations of business and
support types.

Business types

e By exporting activity (exporters versus non-exporters): The businesses were divided based on their
exporting activities. The Trade by Exporter Characteristics database provides information on businesses’
value of exports. This study used a dummy variable equal to 1 for exporters when the value of exports is
positive and 0 otherwise for non-exporters.

¢ By country of ownership (Canadian- versus U.S.-controlled businesses): In the BR, the country of control
classifies enterprises by the country of residence of the ultimate shareholders. This study used Canadian-
and U.S.-controlled businesses, given that more than half of all foreign-controlled businesses have U.S.
owners. For instance, in 2019, around 53% of foreign-controlled businesses belonged to U.S. owners
(Statistics Canada, 2022).

Support types

¢ Grants and non-repayable contributions: The BIGS database contains data on the value of support by
federal programs and types of support provided to recipient firms. BIGS encompasses several types of
support, such as grants, non-repayable contributions, repayable contributions, advisory services, cost-
recovered services and targeted procurement. BIGS support is mainly provided in the form of grants and
contributions.

3.4 Variables

Dependent variables
To measure firm performance, three variables were used.

Revenue (REV): This variable captures firm performance in Equation (1). It captures a firm’s ability to generate sales
and income. Higher revenue typically indicates positive business growth. This variable is the annual total revenue
on line 8299 of the General Index of Financial Information (GIFI).
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Profit: This variable is a measure of a firm’s financial gains after deducting all expenses from its revenue. Higher
profits indicate the firm’s financial health and efficiency in generating returns on its investments. PROFIT is the
gross profit or loss on line 8519 of the GIFI.

Employment (EMP): Employment is an important indicator of a firm’s ability to generate jobs and contribute to
economic growth. Higher employment numbers indicate the strong position of the firm in the market. This variable
is from the PD7, and it is reported as the average number of employees over 12 months at the firm level.

Independent variables

Value of BIGS received (INNOFUNDING): The main variable of interest was the government funding from BIGS
programs (INNOFUNDING). It was measured by the total amount of annual funding received by a firm in year t-1
from any BIGS program and any type of BIGS funding (e.g., grants and contributions, and loans). In the BIGS
database, advisory services are not assigned a monetary value; therefore, they were not considered in this study.

R&D: R&D is recognized as an important firm activity as it plays a significant role in enhancing innovation, fostering
growth and improving competitiveness (e.g., Binh & Tung, 2020; Gui-Long et al., 2017). It is also regarded as a
risky investment, because firms may often fail to innovate or receive returns from innovation. Yet firms engage

in R&D with the objective of enhancing existing products or creating new ones, ultimately leading to increased
revenues and profits. In this study, R&D expenditures were used as a measure of a firm’s annual investments in
R&D in year t-1. R&D expenditures were calculated from two primary sources: Statistics Canada’s Annual Survey
of Research and Development in Canadian Industry, and Scientific Research and Experimental Development tax
data.

Wages: To capture labour-related aspects of a firm’s operations and cost management, the model used wages,
which is an annual measurement of the firm’s compensation paid to employees. Higher wages may indicate that a
firm is attracting and retaining a skilled workforce, hence enhancing the firm’s ability to generate better economic
performance—higher revenue, profit and innovation (e.g., Cirillo, 2014). Wages were calculated from the PD7
database, corresponding to the total annual pay for a calendar year. In the model, this variable was included only
in the first equation, while estimating the predicted values of revenues.

Assets: This variable was included to capture a firm'’s financial strength and resources. It is the total assets

on line 2599 of the GIFI. Assets serve as a proxy for the size and scale of the business, as larger asset values
generally indicate a larger business with more extensive operations and market presence. This analysis helped
in understanding how a firm’s investment decisions and resource allocation impact its performance, growth,
productivity and competitiveness.

Age: This variable reflects the number of years a firm has been operating since its establishment. The rationale
behind including the firm’s age is that older firms typically possess more market experience, have more knowledge
and are more likely to receive government funding than younger firms (De Fuentes, et al., 2021). The firm’s age
comes from Statistics Canada’s BR.

Other control variables

The analysis incorporated several control variables to account for the firm characteristics in the sample. To
aggregate individual effects and consider regional and sectorial variation, dummy variables for the firm’s province
and industry were used.

The industry variable (IND) classified the firm’s activities based on the two-digit North American Industry
Classification System industry taxonomy. Similarly, the province of the business operations was used to capture
the firm’s location, represented by the firm’s province or territory variable (PROV), which consisted of dummy
variables for each province and the territories. Both industry and location were obtained from BR records.

Table 1 presents the results of the descriptive statistics and pairwise correlation among all variables. The averages
are the average of all non-missing values over the 2015-t0-2020 period for all firms that received funding in at least
one year during the period. For instance, if a firm received funding in 2015, the average revenue is the average
revenue of each year from 2015 to 2020. If the firm was created in 2018, the average revenue is the average of all
years with non-missing revenue (2018, 2019 and 2020).
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The average revenue was approximately $995 million, while the average profit was around $232 million. Both
variables have high standard deviations ($8 billion for revenue and $3 billion for profit), indicating that the values
of the variables vary widely. Related to R&D, the average expenditure was $2 million, with a standard deviation of
$14 million. In the sample, firms on average had 2,947 employees. Over the 2015-t0-2020 period, the total value of
BIGS funding was $1 million on average per firm, with a wide range of variation (standard deviation of $8 million).
The average firm age was 19 years, with a standard deviation of 15 years.

The amount of BIGS received by firms showed a significant and negative correlation with firm performance
measures (i.e., revenue, profit and employment). At the same time, R&D had a significant and positive correlation
with them. The firm’s age had a positive and significant correlation with performance variables but a negative
and significant correlation with INNOFUNDING and R&D, consistent with the previous literature and empirical
evidence. Older firms conducted more R&D and, therefore, had higher chances of receiving government support.

Table 1
Descriptive statistics and pairwise correlation matrix

Standard (1) @ 3) @ 6 6 (7 ®)
Variables Mean deviation Revenue Profit Employment INNOFUNDING R&D Wages Assets Age
(1) Revenue (in millions of dollars) 995 8,000 1.000 0.922*** 0.867*** -0.076** 0.196**  0.875*  0.881*** 0.490***
(2) Profit (in millions of dollars) 232 2,970 0.922***  1.000 0.838*** -0.062*** 0.258***  0.851***  0.842*** 0.452***
(3) Employment (number of employees) 2,947 19,327 0.867*** 0.838*** 1.000 -0.017* 0141  0.968**  0.852*** 0.455***
(4) INNOFUNDING (in millions of dollars) 1 8 -0.076™* -0.062*** -0.017%* 1.000 0.162* -0.014** -0.054*** -0.073***
(5) R&D (in millions of dollars) 2 14 0.196™* 0.258*** 0.141* 0.162*** 1.000 0.191**  0.231*** -0.091***
(6) Wages (in millions of dollars) 163 948 0.875"** 0.851*** 0.968*** -0.014* 0.191**  1.000 0.870*** 0.445***
(7) Assets (in billions of dollars) 8 143 0.881*** (0.842*** 0.852*** -0.054** 0.231***  0.870** 1.000  0.446***
(8) Age (in years) 19 15 0.490***  (0.452*** 0.455*** -0.073***-0.091***  0.445**  0.446*** 1.000

** significantly different from reference category (p < 0.05)

*** significantly different from reference category (p < 0.01)

Notes: Untransformed values of variables were used for summary statistics, while the logarithmic form of variables was used for the correlation matrix. INNOFUNDING stands for federal
government financial support amounts, and R&D stands for research and development expenditures.

Source: Authors’ calculations based on Statistics Canada’s Business Linkable File Environment.

4 Results

The results are presented in the following order. First, subsection 4.1 discusses the results of the basic model.
In subsection 4.2, the results with different groups such as business type and payment type are presented.

4.1 Basic models

Table 2 provides the estimated effect of BIGS programs on firm performance. Model 1 examines the relationship
between firm revenue and BIGS programs, Model 2 focuses on firm profit, and Model 3 measures employment.
All variables used in the models are in logarithmic form. The number of observations in Table 2 represents the
number of observations with non-missing values for each year from 2015 to 2020 that were used in each model.
For instance, 5,181 firms received BIGS funding in each year from 2015 to 2020, resulting in a total of 31,086
observations (5,181 x 6). Observations with a zero, missing or negative value for R&D, assets, age, wages, revenue,
region or industry in any year were removed from Model 1. Additionally, observations with zero or negative profit
were removed from Model 2, and observations with zero employees were removed from the estimation of Model 3.
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Table 2

Regression results - basic models

Variables Model 1: log_Revenue Model 2: log_Profit Model 3: log_Employment
L.log_INNOFUNDING

Coefficient 0.002*** -0.005*** 0.007***

Robust standard error (0.001) (0.001) (0.000)
L.log_R&D

Coefficient 0.003 -0.008*** 0.008***

Robust standard error (0.002) (0.003) (0.001)
log_Assets

Coefficient 0.331%** -0.002 -0.389***

Robust standard error (0.020) (0.038) (0.020)
log_Age

Coefficient 0.648*** -0.140 -0.626***

Robust standard error (0.057) (0.091) (0.037)
log_Wages

Coefficient 0.363***

Robust standard error (0.020)
log_Revenue_hat

Coefficient 1.040**

Robust standard error (0.070)
log_Profit_hat

Coefficient 1.324**

Robust standard error (0.042)
Constant

Coefficient 3.404** -0.121 -9.408***

Robust standard error (0.569) (0.651) (0.311)
R-squared 0.323 0.212 0.619
Number of observations 20,543 18,473 20,717
Number of unique firms 4,291 4,041 4,294

... not applicable

*** significantly different from reference category (p < 0.01)

Notes: L.log_INNOFUNDING and L.log_R&D are one-year lagged log values of INNOFUNDING and R&D, respectively. INNOFUNDING stands for federal government financial support amounts, and

R&D stands for research and development expenditures.
Source: Authors’ calculations based on Statistics Canada’s Business Linkable File Environment.

The number of firms with non-missing values in all years for all variables in Table 2 used in the estimation varies
slightly across models: 4,291 firms in Model 1, 4,041 in Model 2 and 4,294 in Model 3. The panel data consist of
20,543 observations in Model 1, 18,473 in Model 2 and 20,717 in Model 3 over the period from 2015 to 2020.

The results show that INNOFUNDING had a positive and significant coefficient for revenue (0.002) and

employment (0.007). By contrast, it had a negative and significant effect on profit, with a coefficient of 0.005.
R&D had a negative and significant coefficient for profit and a positive and significant coefficient for employment.
However, R&D did not appear to have a significant relationship with a firm’s revenue.

Assets had significant and positive effects on revenue, while they did not have a significant effect on profit.
Assets had a significant and negative effect on employment, suggesting that a 1% increase in assets increased
revenue by 0.33% and reduced employment by 0.38%. Similarly, age was positive and significant for revenue
and significant and negative for employment, indicating that a 1% change in age resulted in a 0.64% increase in
revenue and a 0.62% decline in employment.

Wages showed a significant and positive relationship with revenue, suggesting that a 1% increase in wages
increased revenue by 0.36%.

Notably, the estimate of revenue obtained in Model 1 had a significant and positive association with the firm’s
profit in Model 2, suggesting that a 1% increase in revenue generated around a 1.04% increase in profits. The
estimates of profit obtained from Model 2 showed a significant and positive association with employment in
Model 3. These results indicate that a 1% increase in a firm’s profit generated a 1.32% increase in employment.

Industry and province dummies were included in the model but are not reported, given that there was little
variation in these variables over time.
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4.2 Models based on business type

Exporters versus non-exporters

The next set of empirical results is related to business export activities (see Table 3), where separate analyses for
two distinct groups are conducted: (a) exporters, or businesses with exporting activities, and (b) non-exporters,
or businesses without any exporting activities. The study analyzes the differentiated impacts of BIGS programs
on exporting versus non-exporting firms, given the notion that, in general, exporting firms are more innovative,
profitable and productive. Exporting, a firm’s expansion to various markets, can increase revenue and profit.*
Therefore, including these two diverse groups in the analysis was necessary, even though BIGS programs do not
focus directly on firms’ exporting activities.

Model 1

The INNOFUNDING and R&D variables are positive but statistically insignificant for exporting and non-exporting
firms in the revenue model. Additionally, a firm’s assets, age and wages showed a positive and significant
relationship with revenue for exporting and non-exporting firms. Assets and wages had a larger impact on the
revenues of exporting firms compared with non-exporting firms. By contrast, the firm’s age had a slightly larger
effect on the revenue of non-exporting firms versus exporting firms. Specifically, the results show that a 1%
increase in assets resulted in a 0.35% increase in revenues for exporting firms and a 0.29% increase for non-
exporting firms. Similarly, a 1% increase in age resulted in a revenue increase of 0.64% for exporting firms and
a 0.69% increase for non-exporting firms.

Model 2

In the profit model, the previous year’s R&D and INNOFUNDING had a significant and small negative association
with the firm’s profit in the current year for exporting and non-exporting firms. The firm’s assets and age were
insignificant for exporting and non-exporting firms. The predicted revenue values were significant and positive
for exporting and non-exporting firms, suggesting that a 1% increase in revenues resulted in a 1.03% increase in
profits for exporting firms, with a slightly smaller increase (1.02%) for non-exporting firms.

Model 3

For the employment model, the lagged INNOFUNDING and R&D variables showed a positive and significant effect
for exporting and non-exporting firms. Additionally, the firm’s assets and age had a significant and negative effect
on firm employment for exporting and non-exporting firms, suggesting that an increase in a firm’s assets and age
led to lower current employment levels. These results are aligned with the findings obtained in the basic model.
Lastly, the predicted values of profit were significant and had positive effects on employment, suggesting that a
1% increase in profit resulted in a 1.39% increase in employment levels for exporting firms and a 1.26% increase
for non-exporting firms.

It is possible that exporting status is associated more closely with R&D spending than BIGS. The majority of BIGS
recipient firms are non-exporters, as BIGS does not focus on exporters specifically. BIGS targets mostly SMEs,
and exporters tend to be larger. Also, the end of the study period coincides with the COVID-19 pandemic, which
caused an important economic slowdown that especially affected exports.

4. For example, De Fuentes et al. (2021) conducted a study on BIGS programs and found that advisory services positively and significantly affected a firm’s exports.
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Table 3
Regression results for businesses with exporting activities and businesses without any exporting activity
Model 1: log_Revenue Model 2: log_Profit Model 3: log_Employment

Variables Exporters Non-exporters ~ Exporters ~ Non-exporters  Exporters  Non-exporters
L.log_INNOFUNDING

Coefficient 0.001 0.003 -0.004*+* -0.006** 0.006*** 0.009***

Robust standard error (0.001) (0.002) (0.001) (0.003) (0.000) (0.001)
L.log_R&D

Coefficient 0.002 0.004 -0.007* -0.008* 0.009*** 0.007***

Robust standard error (0.002) (0.004) (0.003) (0.005) (0.001) (0.002)
log_Assets

Coefficient 0.355*** 0.296*** -0.010 0.019 -0.447% -0.335*

Robust standard error (0.031) (0.027) (0.056) (0.047) (0.024) (0.028)
log_Age

Coefficient 0.642** 0.696™** -0.173 -0.032 -0.643*** -0.726***

Robust standard error (0.079) (0.090) (0.108) (0.155) (0.043) (0.063)
log_Wages

Coefficient 0.397** 0.335**

Robust standard error (0.031) (0.026)
log_Revenue_hat

Coefficient 1.038*** 1.021***

Robust standard error (0.090) (0.102)
log_Profit_hat

Coefficient . . . . 1.394*+* 1.264***

Robust standard error (0.047) (0.062)
Constant

Coefficient 3.369** 2.958*** -1.325 0.389 -8.615™* -8.907***

Robust standard error (0.626) (0.874) (0.831) (0.756) (0.339) (0.422)
R-squared 0.342 0.316 0.189 0.265 0.650 0.603
Number of observations 13,859 6,684 12,905 5,568 13,940 6,777
Number of unique firms 2,841 1,450 2,750 1,291 2,842 1,452

... not applicable

* significantly different from reference category (p < 0.1)

** significantly different from reference category (p < 0.05)

*** significantly different from reference category (p < 0.01)

Notes: L.log_INNOFUNDING and L.log_R&D are one-year lagged log values of INNOFUNDING and R&D, respectively. INNOFUNDING stands for federal government financial support amounts, and
R&D stands for research and development expenditures.

Source: Authors’ calculations based on Statistics Canada’s Business Linkable File Environment.

Canadian-controlled versus U.S.-controlled businesses

Table 4 displays the results based on two distinct ownership groups: (a) Canadian-controlled businesses and
(b) U.S.-controlled businesses to examine whether there is a significant difference in the impact of government
support on firm performance between the two types of businesses.

The variable INNOFUNDING was not statistically significant for Canadian- and U.S.-controlled firms in the revenue
model. However, it showed a positive and significant relationship with employment for both Canadian and U.S.-
controlled firms. The model indicated that a 1% increase in government support in the previous year led to
0.007% and 0.014% increases in employment levels for Canadian- and U.S.-controlled businesses, respectively.
INNOFUNDING showed a negative and significant relationship with profit but only for Canadian-controlled firms—
the effect was very small.

While lagged values of R&D expenditures had significant coefficients across almost all models, they showed
no significant effect on profit for U.S.-controlled firms. In terms of firm revenue, R&D expenditures had a small
positive association for Canadian-controlled firms and a negative association for U.S.-controlled firms. The
previous period’s R&D expenditures were significantly and positively associated with the employment level for
both groups, with a larger effect observed for U.S.-controlled firms.

The results show that a 1% rise in assets increased revenue by 0.33% for Canadian-controlled firms and 0.25%
for U.S.-controlled firms. By contrast, assets contributed significantly and negatively to employment levels for both
types of firms, suggesting that a 1% increase in assets reduced employment by 0.41% for Canadian-controlled
firms and 0.34% for U.S.-controlled firms. Assets were not statistically significant for Canadian- and U.S.-
controlled firms in the profit model.

Statistics Canada — Catalogue no. 18-001-X



Impact assessment of business innovation and growth support programs on firm performance in Canada using the CDM model

Firm age had a significant effect only on Canadian-controlled firms in the revenue and employment models.
These results suggest that older Canadian-controlled firms tended to have higher revenues, and that a 1% rise
in a firm’s age increased the revenue of Canadian-controlled firms by 0.63%. By contrast, the findings suggest
that older Canadian-controlled firms tended to have lower employment, as a 1% increase in a firm’s age reduced
employment by 0.59%. Firm age was not statistically significant in the profit model for either type of firm.

Wages and the predicted values of revenues and profit had significant and positive coefficients in their respective
models for both Canadian-controlled and U.S.-controlled businesses. Also, the results showed that a 1% gain in
revenue generated a 1.02% increase in profit and a 1.32% rise in employment for Canadian-controlled businesses.
For U.S.-controlled businesses, a 1% gain resulted in a 1.97% increase in profit, which was nearly double that of
Canadian-controlled businesses, and a 1.39% rise in employment.

Table 4
Regression results for Canadian- and U.S.-controlled businesses
Model 1: log_Revenue Model 2: log_Profit Model 3: log_Employment
Canadian- U.S.- Canadian- U.S.- Canadian- U.s.-

Variables controlled  controlled controlled controlled controlled controlled
L.log_INNOFUNDING

Coefficient 0.002 -0.001 -0.005*** -0.008 0.007*** 0.014***

Robust standard error (0.001) (0.006) (0.001) (0.007) (0.000) (0.002)
L.log_R&D

Coefficient 0.005** -0.026* -0.009*** 0.032 0.008*** 0.028***

Robust standard error (0.002) (0.015) (0.003) (0.028) (0.001) (0.004)
log_Assets

Coefficient 0.336*** 0.257*** 0.011 -0.218 -0.410*+* -0.344***

Robust standard error (0.022) (0.079) (0.040) (0.222) (0.021) (0.062)
log_Age

Coefficient 0.637*** 0.133 -0.140 0.061 -0.599*+* -0.298

Robust standard error (0.059) (0.255) (0.094) (0.373) (0.038) (0.223)
log_Wages

Coefficient 0.359*** 0.280***

Robust standard error (0.021) (0.073)
log_Revenue_hat

Coefficient e . 1.029*** 1.976***

Robust standard error (0.072) (0.693)
log_Profit_hat

Coefficient . . . . 1.324%* 1.393**

Robust standard error (0.043) (0.151)
Constant

Coefficient 3.320*** 8.511%* -0.148 -14.858* -9.139**  -10.937***

Robust standard error (0.634) (1.568) (0.668) (8.817) (0.315) (1.790)
R-squared 0.331 0.134 0.219 0.124 0.616 0.826
Number of observations 18,787 786 16,833 739 18,952 792
Number of unique firms 3,985 200 3,744 196 3,988 201

... not applicable

* significantly different from reference category (p < 0.1)

** significantly different from reference category (p < 0.05)

*** significantly different from reference category (p < 0.01)

Notes: L.log_INNOFUNDING and L.log_R&D are one-year lagged log values of INNOFUNDING and R&D, respectively. INNOFUNDING stands for federal government financial support amounts, and
R&D stands for research and development expenditures.

Source: Authors’ calculations based on Statistics Canada’s Business Linkable File Environment.
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5 Conclusion

5.1 Summary of empirical results

In this study, the impact of federal government innovation support expenditures on three performance indicators—
firm revenues, profits and employment—was estimated. Using new data from BIGS programs and the B-LFE, the
study measured the mixed effects of innovation support and R&D expenditures by performance indicator.

1. The key interest of this study is the impact of government support INNOFUNDING), and the findings
indicate that its impact varies depending on the outcome variable being measured. Specifically, when firm
revenue was considered, INNOFUNDING did not show a significant effect in all models. However, when firm
profits were examined, INNOFUNDING had a negative and significant effect in all models, except for U.S.-
controlled firms, where the effect was not significant. Furthermore, a positive and significant relationship
between INNOFUNDING and employment levels was observed. This effect was consistent across all
models, suggesting that a higher level of government support in the previous year leads to increased
employment the following year for all firms, regardless of whether they are exporters or non-exporters and
whether they are Canadian- or U.S.-controlled. The magnitude of the impact of BIGS funding was expected
to be small although positive and significant. The end of the study period was marked by a difficult
economic situation with the COVID-19 pandemic; as a result, it is quite possible that the impact of BIGS
was negligible compared with the economic difficulties faced by businesses.

2. R&D expenditures are another key variable in the study, and the findings reveal that their effect varies
depending on the outcome measured. When the effect of the previous year’s R&D on firm revenue was
measured, there was no significant relationship across all models, except for Canadian- and U.S.-controlled
firms. In the case of Canadian-controlled firms, R&D had a significant and positive relationship with
revenues, while the relationship was significant and negative for U.S.-controlled firms. However, when the
effect of R&D on firm profits was assessed, a significant and negative relationship was observed across
all models, except for U.S.-controlled firms, where it was insignificant. Similar to INNOFUNDING, R&D
expenditures demonstrated a positive and significant effect on employment levels across all models. This
indicates that higher R&D expenditures in the previous period lead to higher employment the following year
regardless of the model used. In the analysis, the complementarity between INNOFUNDING and R&D was
tested, but no significant effects were found; therefore, the results were not reported.

3. Results related to firm characteristics—specifically captured by a firm’s assets and age—demonstrated
variability depending on the outcomes that were measured. In terms of firm revenues, assets and firm age
had significant and positive effects across all models, with the exception of firm age when considering the
revenues of U.S.-controlled firms, where effects were statistically insignificant. These results suggest that
firms possessing higher levels of assets and older firms tend to generate higher revenue. However, when
the effects of assets and firm age on profits were examined, these variables were not significant across
all models. Furthermore, assets and firm age showed significant and negative effects on current levels
of employment across all models, except for firm age, which did not have a significant impact on U.S.-
controlled firms’ employment. Wages had a positive and significant relationship with revenues in all models.

4. The effects of grants and non-repayable contributions, which represent the main BIGS government
support, were also examined (see Table A.1 in Annex). The findings generally align with those of the basic
model, with one notable difference. In the case of program support measured by grants and non-repayable
contributions, a significant and positive relationship with firm revenue was observed, similar to the results
in the basic model, whereas the relationship between INNOFUNDING (the overall amount of government
support) and revenue was not found to be statistically significant in the exporter versus non-exporter and
Canadian- versus U.S.-controlled models. This suggests that compared with other forms of government
support, grants and non-repayable contributions received by firms in the previous period have a more
pronounced impact on their current revenue levels. The remaining results for the other variables were
similar to the basic model in terms of magnitude and significance.

5. The results in this study were obtained from strongly balanced data. However, it is possible to run models
with the unbalanced data, where there would be almost 75,000 observations. The results from the
unbalanced data did not differ significantly from those obtained through balanced data; therefore, only
results from the balanced data were reported.
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5.2 Discussion of the findings

The literature on the impact assessment of government support on firm performance and innovation has been
characterized by several empirical studies (e.g., Hall & Van Reenen, 2000; Czarnitzki et al., 2004; Radicic et al.,
2016) that have often yielded contradictory results and findings. For instance, Link and Scott (2012) found that the
Small Business Innovation Research Program in the United States had a large impact on employment growth, yet
the effects were, in general, not statistically significant. Czarnitzki et al. (2004) and Hall and Van Reenen (2000)
found that R&D tax credits increased R&D engagement at the firm level and therefore increased innovation output.
By contrast, Radicic et al. (2016) concluded that the effects of government support on firms’ innovation were rather
disappointing. There is also a lack of consensus regarding the application of an appropriate methodology and
empirical approach. Moreover, many of these studies used cross-sectional survey data, restricting the application
of more robust methodologies, such as panel data models.

This study attempts to make a valuable contribution to the existing empirical literature by presenting new evidence
derived from Canadian BIGS programs. The data used in this study contain comprehensive program-level
information, which was frequently absent in previous research because of data limitations. Moreover, this dataset
allows for the construction of a panel dataset for firms that received support from BIGS programs from 2015 to
2020.

The findings related to the impact of public support programs on firm economic performance reveal that these
programs have a statistically significant effect on firm performance; however, the general magnitude of the BIGS
programs’ impact is small. Also, both the magnitude and the nature of this impact vary depending on the specific
measures of firm performance and the type of business involved. For instance, the findings showed a positive
but statistically insignificant impact of these programs on firm revenues for exporting firms and for Canadian-
and U.S.-controlled firms. The relationship between program support and revenues was positive and statistically
significant in the basic model. Additionally, the results showed a positive and significant effect of INNOFUNDING
on increasing employment levels regardless of the model used. However, the effect of INNOFUNDING on profit
was significant and negative for all models examined.

Furthermore, the variable of R&D expenditures was included to help explain firm performance. Interestingly, similar
to the INNOFUNDING variable, R&D expenditures had a significant and positive impact only on employment levels.

When the disparity in the effects of the BIGS programs between exporting and non-exporting firms was
examined, the positive effects were slightly larger for non-exporting firms compared with exporting firms (Table 3).
Conversely, the effects of R&D expenditures were slightly larger for exporting firms compared with non-exporting
firms. Lastly, the findings show that BIGS programs and R&D expenditures had greater effects on employment
levels for U.S.-controlled firms compared with Canadian-controlled firms (Table 4).

Additionally, a separate model was tested to determine the impact of a subset of government support; this model
restricted the type of support received from BIGS programs to only grants and non-repayable contributions.

The results for this separate model resembled the results from the basic model, with the exception that the
INNOFUNDING variable was statistically significant for firm revenue in the separate model.

In terms of firm characteristics, the results show that a firm’s assets and age positively affect firm revenue, and this
is consistent with the existing literature. However, the results show that there is a negative relationship between

a firm’s current assets and employment levels. This suggests that there may be a trade-off for firms between
investing in assets and hiring more employees. Increasing expenses because of asset acquisition may affect a
firm’s decision to hire fewer employees, thereby leading to a negative relationship between a firm’s assets and
employment levels.

The findings on the negative relationship between firm age and employment levels could suggest that, on
average, older firms tend to have a larger number of employees than younger firms and have already established
a substantial amount of human capital. Additionally, as firms mature, they may reach a stage where they do not
significantly increase their annual employment levels. Conversely, younger firms, being in a growth phase, are
more likely to have higher hiring rates as they expand. However, it is important to note that the analysis did not
specifically measure the threshold level for defining whether a firm is mature or young. Incorporating such a
threshold level could better explain the observed negative relationship between firm age and employment.
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5.3 Limitations

The study focused exclusively on recipients of BIGS programs, introducing an element of selectivity. This choice,
while valid for examining the performance of supported enterprises, may limit the generalizability of findings to

the broader business landscape. The hypothesis that all businesses receiving funding from BIGS programs are
inherently innovative introduces a potential bias, as not all innovative enterprises may be part of the programs.
This assumption may overlook innovative companies not applying for BIGS, leading to incomplete insights into the
overall innovative landscape.

The study excluded R&D as an output variable, using it as an independent variable to explain financial
performance. While addressing the issue of simultaneity, this approach may overlook the dynamic interplay
between R&D and financial outcomes, potentially limiting the depth of the analysis. A lag for INNOFUNDING
and R&D was added to attempt to solve the issue of simultaneity. The lag reduces the collinearity between
INNOFUNDING and R&D.

The decision not to include interaction terms between province (PROV) and industry dummies was made to avoid
the dummy trap issue. This omission, while addressing multicollinearity concerns, may overlook nuanced regional
and sectoral variations affecting the study’s variables.

The model’s robustness was assessed by testing it with lagged independent variables. While results remained
consistent, this methodology may not capture dynamic shifts and sudden changes in the relationships, potentially
limiting the model’s sensitivity to short-term effects.

The inclusion of extensive variables (assets, wages and R&D) and their log transformation introduced potential size
bias or scale effects. This approach may mask variations among smaller enterprises and skew the interpretation of
results toward larger firms.

The study solely focused on financial performance (revenues, profits and employment), neglecting other
dimensions like innovative performance or the owner’s performance, which could provide a more comprehensive
understanding of the impact of support programs.

In this analysis, advisory services with a value of support equal to $0 were not considered, and this may overlook
the potential value of non-monetary support. Future studies could explore the impact of such services on business
outcomes.

Attempting to estimate results for the entire population requires a different modelling approach (e.g., two-stage
least squares). This question would have been interesting if this current study had treated R&D as an output, which
is not the case.

5.4 Next steps

First, it could be beneficial to expand the analysis to study the impact of BIGS non-financial support such as
advisory services, which were not included in this study. This expansion would provide a more comprehensive
understanding of the overall impact of BIGS programs. Second, incorporating analysis of other types of
businesses, such as clean tech and high-growth firms, could reveal critical patterns and provide deeper
insights on specific areas targeted by BIGS programs. Given these potential avenues for further research, future
extensions of this study could contribute even more effectively to the existing literature and provide practical
advice to policy makers on program design and delivery.
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Annex
Table A.1
Regression results of the effect of BIGS grants and non-repayable contributions
Variables Model 1: log_Revenue Model 2: log_Profit Model 3: log_Employment
L.log_Grant_NonRepayable
Coefficient 0.006** -0.007* 0.004***
Robust standard error (0.003) (0.004) (0.001)
L.log_R&D
Coefficient 0.003 -0.008*** 0.008***
Robust standard error (0.002) (0.003) (0.001)
log_Assets
Coefficient 0.332%** -0.002 -0.391**
Robust standard error (0.020) (0.037) (0.020)
logAge
Coefficient 0.646*** -0.134 -0.633***
Robust standard error (0.057) (0.091) (0.037)
log_Wages
Coefficient 0.364***
Robust standard error (0.020)
log_Revenue_hat
Coefficient . 1.033***
Robust standard error (0.070)
log_Profit_hat
Coefficient e e 1.335%*
Robust standard error (0.042)
Constant
Coefficient 3.401** -0.065 -9.500***
Robust standard error (0.570) (0.655) (0.311)
R-squared 0.324 0.211 0.619
Number of observations 20,543 18,473 20,717
Number of unique firms 4,291 4,041 4,294

... not applicable

* significantly different from reference category (p < 0.1)

** significantly different from reference category (p < 0.05)

*** significantly different from reference category (p < 0.01)

Notes: L.log_Grant_NonRepayable and L.log_R&D are one-year lagged log values of Grant_NonRepayable and R&D, respectively. Grant_NonRepayable stands for federal government grants and
non-repayable contributions support amounts and R&D stands for research and development expenditures.

Source: Authors’ calculations based on Statistics Canada’s Business Linkable File Environment.
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Table A.2

Regression results of the effect of INNOFUNDING and R&D expenditures amounts in the current year

Variables Model 1: log_Revenue Model 2: log_Profit Model 3: log_Employment
log_INNOFUNDING

Coefficient 0.003*** -0.001 0.005"**

Robust standard error (0.001) (0.001) (0.001)
log_R&D

Coefficient 0.002 -0.001 0.011%*

Robust standard error (0.002) (0.002) (0.001)
log_Assets

Coefficient 0.356*** 0.056*** 0.231%**

Robust standard error (0.023) (0.019) (0.014)
log_Age

Coefficient 0.574*** 0.079* 0.312%**

Robust standard error (0.046) (0.045) (0.028)
log_Wages

Coefficient 0.365***

Robust standard error (0.020)
log_Revenue_hat

Coefficient 0.897***

Robust standard error (0.020)
log_Profit_hat

Coefficient 0.094**

Robust standard error (0.007)
Constant

Coefficient 3.332%* 0.380 -2.556™**

Robust standard error (0.457) (0.445) (0.207)
R-squared 0.364 0.525 0.390
Number of observations 24,403 22,770 21,913
Number of unique firms 4,315 4,164 4,072

... not applicable

* significantly different from reference category (p < 0.1)

*** significantly different from reference category (p < 0.01)

Note: INNOFUNDING stands for federal government financial support amounts, and R&D stands for research and development expenditures.
Source: Authors’ calculations based on Statistics Canada’s Business Linkable File Environment.
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