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Abstract
The academic literature validates the beneficial relationship between immigrants, 
innovation, and economic prosperity. Immigrants are not only the important con-
tributors to the Canadian workforce but also the indispensable source for entrepre-
neurships and the innovative capabilities of firms in Canada. This study aims to 
examine the impact of the expenditure qualifying for the Scientific Research and 
Experimental Development (SR&ED) on survival of firms owned by immigrants. 
We apply the survival models to the Canadian Employer-Employee Dynamics Data-
base (CEEDD). The results show that the input in SR&ED significantly reduces 
firms’ risk of closure. Firms’ and the owners’ characteristics, such as total capital, 
diversity, human capital, and immigration category, are also key factors for the firm 
survival.

Keywords  Immigration · Innovation · Research and development · Firm survival
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Introduction

Since the early 2000s, Canada has adopted strategies to improve their competitive-
ness that include a component of technological and socio-economic innovation. 
These strategies aim to steer the economy towards a “knowledge economy” with 
a high degree of social cohesion. The focus lies in allocating resources to Research 
and development (R&D), facilitating the transition from research to innovation, 

 *	 Nong Zhu 
	 nong.zhu@inrs.ca

	 Jianwei Zhong 
	 Jianwei.zhong@cic.gc.ca

1	 Institut National de la Recherche Scientifique – Centre Urbanisation Culture Société, Montreal, 
QC, Canada

2	 Immigration, Refugees and Citizenship Canada (IRCC), Ottawa, ON, Canada

http://orcid.org/0000-0002-0846-1464
http://crossmark.crossref.org/dialog/?doi=10.1007/s12134-024-01181-6&domain=pdf


	 N. Zhu, J. Zhong 

and improving human capital. The concept of innovation has become central to the 
economy and society.

Immigration holds primary significance within the context of Canada. A consid-
erable segment of immigrants is selected specifically based on their distinct entre-
preneurial qualities. Canada Business Immigration Program is designed to attract 
investors, entrepreneurs, and self-employed individuals, thereby improving the 
expertise, adaptability, and diversity of the Canadian workforce, while also cater-
ing the requirements of the evolving global economy. Both the federal and provin-
cial/territorial governments welcome business immigrants and offer services to help 
immigrants start a business and settle in Canada.1 Firms established by immigrants, 
bring forth multifaceted considerations relating to economic dynamism and immi-
grants’ socio-economic integration in Canada.

The academic literature validates the beneficial relationship between immigrants, 
innovation, and economic prosperity. This connection can be elucidated through 
sociocultural diversity, entrepreneurship, knowledge dissemination, and the com-
plementarities of skills between immigrants and native workers. From this perspec-
tive, immigrants are not only the valuable contributors to the Canadian workforce 
but also the indispensable source for entrepreneurships and the innovative capabili-
ties within the country. However, most businesses founded by immigrants are small 
and medium-sized enterprises (SMEs) that are often plagued with low survival rate. 
According to the report from Innovation, Science and Economic Development Can-
ada (Archambault & Song, 2018), out of new businesses established from 2002 to 
2014, only 63% survived five years and 43% survived ten years. Moreover, immi-
grant firms frequently confront higher survival risks for a range of reasons such as 
inadequate social capital, limited knowledge of local market, language obstacles, 
and more, in comparison to native-owned enterprises.

A range of empirical studies indicate that innovation can enhance a firm’s com-
petitiveness and as a result, its sustainability. The objective of this study is to ana-
lyze the firm’s survival and its association with its allocation of resources to Scien-
tific Research and Experimental Development (SR&ED) (as a proxy for innovation 
investment or R&D). We seek to answer the following research questions: (i) Does 
SR&ED expenditure improve firm’s survival?; (ii) What factors impact immigrant 
firms’ survival?; (iii) How do the characteristics of immigrant entrepreneurs influ-
ence the firms’ survival? Through empirical exploration and econometric analyses, 
this study aims to shed light on the diversity and complexity of this contemporary 
reality, and to deepen reflection on the contribution of innovation and immigration 
to socio-economic development.

This study has several original contributions. Firstly, it addresses a gap in the 
literature where studies on the relationships of immigration and innovation at firm 
level remains scarce, as noted by certain scholars (Hunt & Gauthier-Loiselle, 2010; 

1   Business immigrants are admitted via pathways such as Federal Start-up Visa program, Quebec Entre-
preneur program, and Provincial Entrepreneur within Provincial Nominee programs of other provinces, 
Quebec Immigrant Investor Program, and Self-employed program at the federal level and Quebec and 
other provincial levels.
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Niebuhr, 2010; Ozgen et  al., 2011). Only in recent years have empirical analyses 
started to emerge. In the context of Canada, only Blit et al. (2017) and Partridge and 
Furtan (2008) have empirically examined this relationship using macro data. To our 
knowledge, this study is the first endeavor to analyze R&D activities in immigrant-
owned firms using micro-data. Secondly, this study is based on a complex database 
(Canadian Employer-Employee Dynamics Database, CEEDD) recently available 
and is still evolving. While the database has been used in research related to pro-
ductivity, taxation, international trade, or immigrants’ labor market integration, this 
study pilots its application in analyzing innovation activity. Lastly, this article, based 
on empirical work using econometrics, explicitly analyzes the association of R&D 
effect with immigrant firm survival while controlling for the characteristics of both 
the firms and the immigrant owners.

This article is organized as follows. Section “Introduction” is the introduction; 
“Immigration, Innovation, and Firm Survival” briefly reviews the literature on 
immigration, innovation, and firm survival. “Methodology” presents the data used 
and the methodology. “Empirical Results” discusses the results. “Conclusion” con-
cludes the study.

Immigration, Innovation, and Firm Survival

Immigration can influence firm performance through its effect on innovation. In 
the theoretical literature, human capital accumulation effect, and labor force diver-
sity effect have been posited to explain the influence of immigration on innovation 
(Ozgen et  al., 2011). On one hand, the former effect emphasizes the skill set of 
immigrants, who are mainly selected from skilled workers (Borjas, 1987). In gen-
eral, they tend to be better educated, younger, less risk averse, and have a better 
entrepreneurial spirit (Kloosterman & Rath, 2003; Poot, 2008). In addition, active 
immigrants often have greater mobility, potentially leading to knowledge and infor-
mation spillovers for the host countries. On the other hand, the latter effect empha-
sizes the socio-cultural diversity of the immigrants. According to Jacobs (1969), 
an economy enriched with a diverse population is likely more productive and more 
innovative than a more homogeneous counterpart. Immigration fosters diversity in 
commercial and cultural activities within the host society, stimulating creativity and 
promoting the exchange of novel ideas, as well as long-term development (Alesina 
& La Ferrara, 2005; Berliant & Fujita, 2008; Fujita & Weber, 2003; Glaeser et al., 
1992). In terms of qualifications and skills, immigrant workers and native workers 
with the same level of education are two imperfectly substitutable groups due to cul-
tural differences (Niebuhr, 2010). These two groups are often complementary and 
can thus enrich each other (Partridge & Furtan, 2008). Furthermore, ethnic and cul-
tural diversity in business facilitates access to international markets (Nathan, 2015; 
Nathan & Lee, 2013). The research by Fan et al. (2022) suggests that hiring immi-
grant researchers indirectly encourage firms to seek R&D services internationally, 
while the facilitation of R&D offshoring also encourage firms to recruit immigrants. 
Given that combining different inputs amplifies the marginal return from R&D 
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investment, both forces enhance firms’ participation in R&D, subsequently boosting 
firm performance.

Numerous studies indicate that the combination of immigration policies and the 
deliberate choices by immigrants themselves contribute to the clustering of highly 
skilled immigrants within the fields of science and engineering (Hunt & Gauthier-
Loiselle, 2010; Kerr, 2010). This trend has a positive impact of R&D activities. 
Immigrants are more likely to be overrepresented in these professions, resulting 
from the relatively smoother transfer of science and engineering knowledge and 
expertise across different countries compared to certain other disciplines. This dif-
ferentiation is attributed to the fact that it depends less on institutional and/or cul-
tural knowledge (e.g., humanities), professional orders (e.g., medicine), and sophis-
ticated language skills (e.g., law).

However, immigration does not always result in unequivocal benefits for R&D 
activities. Firstly, an excessive influx of diversity may increase transaction costs, 
diminish social capital, and ultimately lead to social tensions (Schiff, 1999a, 1999b). 
Secondly, self-employed individuals often exhibit relatively weak capacity for risk 
management, resulting into income volatility and undermine the engagement to 
innovation (Günther & Launov, 2012; Tamvada, 2010). Thirdly, some immigrants 
who establish businesses may prioritize obtaining permanent resident status over 
genuinely contributing to the local economy and fostering innovation (Wong & 
Ng, 1998). Notably, some entrepreneurs may close their businesses once they have 
secured permanent resident status (Smart 1995). Fourthly, as innovation activities 
frequently entail risks and initial costs, certain immigrant entrepreneurs may opt for 
businesses that offer greater stability for themselves and their families, such as retail 
stores and restaurants (Razin, 1990). Such ventures often have limited prospects for 
innovation.

It is important to acknowledge that immigrant entrepreneurs face certain chal-
lenges in establishing and managing businesses. Firstly, according to assimilation 
theory (Grant, 1999; Heisler, 2000), newly arrived immigrants often confront hur-
dles such as language barrier, limited knowledge on markets, cultural disparities, 
and a lack of social connections, making their situation particularly difficult. Sec-
ondly, some entrepreneurs may venture into business not necessarily because they 
have comparative advantages in commercial operations but rather as a result of fac-
ing disadvantages in the labor market (Frenette, 2002; Moore & Mueller, 2002). 
Finally, immigrant entrepreneurs, particularly those from visible minority groups, 
may encounter various forms of discrimination that hinder the productivity of their 
enterprises (Teixeira et al., 2007).

Almost all previous studies have confirmed the positive role of innovation on firm 
survival (Cefis & Marsili, 2006). Using a hazard rate model, Paul et al. (2008) ana-
lyze the impact of different levels of innovation intensity on the survival of Aus-
tralian firms. Their findings imply that while new firms thrive in risky and innova-
tive sectors compared to established ones, they are also more vulnerable to business 
cycle fluctuations, such as changes in aggregate demand growth rates, interest rates, 
and the availability of equity finance. Cefis and Marsili (2006) conducted a simi-
lar study in the Netherlands, concluding that innovation positively affects firms’ 
survival, with this effect growing over time, particular for small and young firms, 
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which are those mostly exposed to the risk of closure. In addition, Cefis and Mar-
sili (2019), Sidorkin and Srholec (2014), and Özşuca (2023) confirm that innovation 
activities play a critical role in firm survival during crises (e.g., financial crisis and 
COVID-19 pandemic).

Ugur and Vivarelli (2021) argue and provide evidence there is significant hetero-
geneity in the relationship between innovation and firm survival, depending on the 
type of innovation and the firms’ operating environment. Buddelmeyer et al. (2010) 
suggest, based on their study of Australian firms, that the effects of innovation on 
company survival vary depending on the measures of innovative activity used. Bald-
win and Gu (2004) find that, in Canadian manufacturing, while labor productivity 
growth and survival rates increase after the introduction of process innovation, prod-
uct innovation has minimal impact on plant performance and even negatively affects 
plant survival. Maietta and Mazzotta (2018), analyzing data from Italy, conclude 
that process innovation significantly determines firm survival, followed by product 
innovation, whereas organizational innovation plays a less significant role.

Manjón-Antolín and Arauzo-Carod (2008) assert that R&D investment generally 
has usually positive effects on firm survival. Pérez et al. (2004), focusing on Spanish 
manufacturing firms, confirm that firms that invest in R&D activities experience a 
lower risk of closure compared to those that do not have such investments, particu-
larly if the firms have a global orientation. Using data from China, Zhang and Moh-
nen (2022) find that R&D and product innovation, in terms of incidence or intensi-
ties, both increase the likelihood of firm survival, while R&D has a greater marginal 
effect than product innovation. Similarly in China, Sharif and Huang (2010) dis-
cover that, amid changing manufacturing environment, Hong Kong-owned busi-
nesses that generate a higher share of new product sales or engaging in R&D or 
collaborative innovation activities are more likely to survive and remain in China. 
Fontana and Nesta (2009) document a positive non-linear relationship between a 
firm’s R&D effort or its product innovation record and the probability of survival. 
Ugur et  al. (2015) find that the relationship between R&D intensity and survival 
follows an inverted-U shape, with R&D intensity more likely to increase survival in 
more concentrated industries.

The impact of immigration on firm survival and performance can be intertwined 
with various other factors, as indicated in the literature. Elements such as the psycho-
logical tendencies and motivations of entrepreneurs, their human capital, and social 
capital have been recognized as influential factors affecting firm longevity. Studies 
differentiate between two types of immigrant entrepreneurs: necessity-driven and 
opportunity-driven (Chrysostome 2010). The former refers to immigrants compelled 
to engage in business activities due to barriers preventing access to the job market of 
the host country, while the latter refers to immigrants who voluntarily decide to start 
a business in order to take advantage of a business opportunity (Chrysostome 2010). 
Amit and Muller (1995) and Singh and DeNoble (2003) suggest that firms created 
out of opportunity are more successful than those born out of necessity. Ostrovsky 
and Picot (2018) also present evidence indicating greater success and survival rates 
among immigrant firms created by opportunity-driven motivations. Chrysostome 
and Arcand (2009) suggest that the relatively low level of risk aversion observed in 
immigrant entrepreneurs contributes firm survival, highlighting the risky nature of 
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their immigration to Canada and how this risk-taking propensity positively impacts 
their firms.

Human capital (e.g., education, professional experience) plays an important role 
in firm survival and performance (Huggins et al., 2017; Singh & DeNoble, 2003). It 
is also a factor explaining variations in firm performance among immigrant entre-
preneurs in Canada (Ley, 2006). Moreover, a higher level of education is correlated 
with the success of transnational entrepreneurs in Canada (Lin & Tao, 2012).

Social capital, mainly acquired through family, ethnic and religious networks, can 
help immigrants achieve economic security, promoting firm creation, and sustain-
ability (Chai et al., 2018; Le & Needham, 2019). Kariv et al. (2009) highlights the 
importance of networking in the performance of transnational ethnic firms in Can-
ada. Social capital also influences co-management, which can positively influence 
firm survival (Paré et al., 2008).

Furthermore, firm survival has also been shown to hinge on specific characteris-
tics of the firm and the market it operates in (Audretsch & Mahmood, 1994; Cefis & 
Marsili, 2006; Lin & Huang, 2008). These characteristics encompass factors such as 
firm age and firm size, scale economies, high technology environment, market entry 
barriers, capital intensity, profit margin, and others.

In summary, while immigration generally promotes innovation activities that 
could positively affect the survival of immigrant firms, the heterogeneity among 
immigrant is significant. Some immigrant entrepreneurs may lack motivation to 
engage in innovation, and the challenges faced by immigrants in socio-economic 
integration can increase difficulties in managing businesses. Thus, it is important to 
conduct an in-depth analysis of the interactions between immigration, innovation, 
and firm survival.

Methodology

Data

This study is based on the Canadian Employer-Employee Dynamics Database 
(CEEDD) for the period 2001–2017.2 The data used in this study is composed of 
three parts. The first part comes from the National Accounts Longitudinal Micro-
data File (NALMF), which provides annual firm-level financial indicators and other 
firm characteristics. The second part is from the Corporation Income Tax files (T2), 
which is data at owner-firm level. This database allows to link the firm and its owners 
(or individuals). The third part is the Longitudinal Immigration Database (IMDB), 
which includes administrative data on immigrants. It provides detailed information 
on the socio-economic status of immigrants at landing, such as admission category, 
country of origin, education level, and knowledge of official languages.3

2   When we started this study, the dataset CEEDD was only available for the period 2001–2017.
3   In addition to the three databases used in this study, the CEEDD also includes other data files, such as 
T1 Family Files, Import files, and Export files. To access the CEEDD, the users must submit an appli-
cation to Statistics Canada, accompanied by a proposal that explains the objectives of the study, the 
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The schedule 50 within T2 file provides the share of ownership (in percentage) 
for each owner, which allows us to calculate the sum of the share of ownership held 
by all immigrant owners. Following Nathan and Lee (2013), we thus divide the 
firms into three groups based on ownership share: (i) native firms which are 100 
percent owned by native owners, (ii) immigrant firms which are 100 percent owned 
by immigrant owners, and (iii) mixed firms with a mixture of native and immigrant 
ownership.

The unique identifier of enterprise and that of individual enable us to integrate 
data from firm source (NALMF and T2) and the immigrant data (IMDB). We hence 
create two data files as the foundation for our analyses. The first data file covers all 
firms, but is limited to firm-specific characteristics. It is used to compare the prob-
abilities of survival among the various types of firms mentioned above. The second 
data file contains only immigrant and mixed firms, but includes the characteristics of 
both the firms and the immigrant owners. It allows us to analyze the role of immi-
grant entrepreneurs in firm survival while controlling for firm characteristics.

Econometric Models

The analyses are performed at the firm level. We first define the firm’s closure as the 
“event.” Within each year, we retain exclusively those firms that continue to oper-
ate and those that are newly created. When considering an individual firm, the term 
“duration” refers to the span of time it remains under observation between 2001 and 
2017. If a firm is no longer observable beyond a specific year (essentially vanishing 
from the sample), we categorize it as “closed,” thereby concluding its duration.

We apply the survival models to depict the sequence of events of firms’ closure. 
The conditional probability of firm’s closure is analyzed with the hazard function, 
defined by:

where T  is a random variable indicating the time of the firm closure; t is the reali-
zation of T  ; f (t) is the probability density of T  ; F(t) and S(t) are, respectively, the 
probability of closure before time t , and the probability of remaining alive until time 
t . h(t) is the instantaneous probability of closure at time t , provided that firm remain 
alive until this time.

To analyze the hazard function, we use two complementary methods: non-par-
ametric analysis and semi-parametric analysis. In the non-parametric analysis, our 
estimation of the hazard function, denoted as h(t) , is contingent solely upon the 

h(t) = lim
dt→0

prob(t ≤ T ≤ t + dt|T ≥ t)

dt
= lim

dt→0

F(t + dt) − F(t)

dtS(t)
=

f (t)

S(t)

research questions, the proposed statistical methodology, the expected products, the software used, the 
data files needed, the variables used, the population of interest, as well as the planned start and end dates 
of the project. Statistics Canada reviews the feasibility of the proposal, taking into account data confi-
dentiality, and approves the data files that will be accessible. This process may take several weeks. After 
obtaining data access rights, users must work on-site in a laboratory designated by Statistics Canada. All 
statistical results must be subject to disclosure control prior to release to ensure data confidentiality.

Footnote 3 (continued)
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duration ( t ). Conversely, in the semi-parametric analysis, specifically using the Cox 
model (Lancaster, 1979), the hazard function is bifurcated into two components: 
(i) one reliant solely on the duration and (ii) another that is a function of the inde-
pendent variables. Hence, the hazard function associated with firm i at time t is the 
following:

where h0(t) is the baseline hazard; Xi = (x1,i … xk,i) is the vector of explanatory 
variables. Numerous studies have demonstrated the effectiveness of this model in 
analyzing firm survival (Buddelmeyer et al., 2010; Maietta & Mazzotta, 2018; Paul 
et al., 2008; Ugur & Vivarelli, 2021; Zhang & Mohnen, 2022).

Initially, we estimate the hazard function (or the instantaneous rates of firm clo-
sure) for the three different types of firms. This analysis allows us to identify the 
effect of SR&ED participation on firm survival and the differences between the 
three firm groups. Subsequently, we use the Cox model to examine the influence 
of exogenous variables on firm survival. Our estimation comprises two regressions. 
The first regression covers all three types of firms, allowing us to analyze the sur-
vival of immigrant firms and mixed firms relative to native firms. However, given 
the unavailability of native entrepreneurs’ characteristics, only firm-specific attrib-
utes can be incorporated into this regression. In the second regression, specifically 
pertaining to immigrant firms and mixed firms, we introduce both firm characteris-
tics and the characteristics of the primary immigrant owner. All the statistical analy-
ses were completed with the software Stata/SE 17.

Explanatory Variables

Innovation efforts can be assessed by utilizing either innovation inputs, such as 
R&D investment, or innovation output like patent applications. According to Wei 
et al. (2020), R&D investment measures firms’ independent innovation investment 
and is thus regarded as a more representative indicator. In this study, we opt for the 
former approach to examine the innovation effect of immigration. R&D investment 
is estimated by the expenditure qualifying for the Scientific Research and Experi-
mental Development (SR&ED). In the analysis, we define a binary variable indicat-
ing whether spending on SR&ED is positive, namely SR&ED participation.

Two more binary variables are introduced to indicate immigrant firms and mixed 
firms, respectively, as well as their interaction with SR&ED participation. This strat-
egy enables us to examine the complex relationship between immigration, innova-
tion, and firm survival. Due to the truncation of CEEDD data on the left side, firms 
can be divided into two categories: those that existed before 2001 and those that 
were created after 2001. For the former, the evolution of the characteristics before 
2001 are unobservable. Obviously, these two types of firms have different starting 
points, which could potentially impact their capacity to survive and introduce bias to 
the results. Consequently, to mitigate this possible bias, we introduce a dummy vari-
able that indicates whether the firm was created before 2001.

h(t) = h0(t)e
�Xi
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In the first regression which covers all three types of firms, we introduce firm 
characteristics including firm size, industry, controlling country, and diversity. We 
use the logarithm of total capital to approximate the firm size.4 According to the lit-
erature, industry significantly affects firm survival (Buddelmeyer et al., 2010; Zhang 
& Mohnen, 2022). For our study, industries are classified into 24 categories accord-
ing to the first two digits of the industry code. To ensure data confidentiality, we 
merge some industries that have a small number of firms. We introduce a dummy 
variable indicating whether Canada is the controlling country of the firm. This vari-
able can, to a certain extent, distinguish firms created in Canada by immigrants from 
those that were created outside Canada and have relocated, allowing us to capture 
the impact of firms’ internationalization on their survival (Du et al., 2023). Diversi-
ties in terms of operating activities and geographic locations are measured by four 
dummy variables which indicate whether multi-establishment, multi-location, multi-
province, and multi-operation activity, respectively. We also control for the year 
effect and the province effect. These two fixed effects can capture the impact of eco-
nomic fluctuation and external environment on firm survival, respectively. In addi-
tion, we introduce two characteristics concerning all immigrant owners, calculated 
from T2 and IMDB files: number of owners and average number of owners’ years of 
schooling. The former serves as an indicator of management diversity that can influ-
ence firm survival (Paré et al., 2008), while the latter measures the firm level human 
capital.

In the second regression which includes only immigrant and mixed firms, we 
add the characteristics of the primary immigrant owner. In the case that a firm has 
multiple immigrant owners, we prioritize them by ownership shares (descending 
order), year of arrival in Canada (ascending order), and number of years of school-
ing (descending order), selecting the first owner as the main owner. We then intro-
duce demographic characteristics of the immigrant owner such as age and gender. In 
addition, we include human capital (measured by knowledge of official languages, 
education qualification, and skill level), as it plays an important role in firm perfor-
mance. The further inclusion of the immigration category in the regression enables 
us to evaluate the impact of various immigration policies on firm survival. Finally, 
we introduce the region of birth of the primary immigrant owner, which could cap-
ture the effect of ethnic groups on firm performance.

Empirical Results

From 2001 to 2017, the total number of firms in Canada increased from 1.79 mil-
lion to 2.66 million. Among them, the proportion of immigrant firms and that of 
mixed firms continued to increase, from 3.7 and 1.8% in 2001 to 12.4 and 4.2% in 
2017, respectively. In contrast, for the same period, the proportion of native firms 

4  In the literature, firm size is often measured by the number of employees. However, in CEEDD data, 
the proportion of missing values in the number of employees is greater than 60%. We therefore use total 
capital as a proxy of firm size.



	 N. Zhu, J. Zhong 

decreased from 94.5 to 83.3%. Therefore, immigrant owned firms play an increas-
ingly important role in the economy of Canada.

Figure 1 presents the variation in SR&ED participation rate during the period 
2001–2017. For all three groups of firms, this participation rate increased to its 
maximum in 2008 and then continually declined. A possible explanation for 
this decline is that the financial crisis of 2007–2008 led to a scarcity of financial 
resources to boost R&D. Furthermore, mixed firms have higher rate of SR&ED 
participation, compared to native and immigrant firms. This result aligns with the 
conclusions drawn by Nathan and Lee (2013). It is plausible that mixed firms 
benefit from a more diversified management structure, potentially contributing 
to their heightened likelihood to participate in SR&ED initiatives. In addition, 
as mentioned above, the complementarity in terms of skills between immigrants 
and native workers promotes new ideas, creativity, and innovation. However, the 
observed trend indicates that the rate of participation among immigrant firms 
consistently remains below that of native firms throughout the studied period.

Figure  2 presents the fluctuations in the proportion of closed firms over the 
analyzed time frame. Our initial observation reveals that SR&ED participation 
mitigates the risk of firm closure across all three firm groups. Moreover, immi-
grant and mixed firms exhibit a lower closure rate than native firms, irrespec-
tive of their engagement in SR&ED. Notably, the closure rate reached its peak 
around 2008, which may be due to the financial crisis of 2007–2008, resulting in 
the closure of a substantial number of firms (especially SMEs). Interestingly, the 

Fig. 1   Evolution of the rate of SR&ED participation (all firms). Source: CEEDD, calculated and pre-
sented by the authors. Source: CEEDD, calculated and presented by the authors
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Fig. 2   Percentage of closed firms (all firms). Source: CEEDD, calculated and presented by the authors

Fig. 3   Smoothed hazard function (all firms). Source: CEEDD, calculated and presented by the authors
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financial crisis appears to have had minimal impact on the closure rate of firms 
that had invested in SR&ED.

Subsequently, we use a non-parametric method to examine the instantaneous 
rates of firm closure for different types of firms. Figure 3 portrays the smoothed 
curve of hazard function for the three firm groups. Firstly, firms lacking engage-
ment in SR&ED experience an escalation in the instantaneous closure rate from 
their initial entry into the observed timeframe, peaking after 4–5 years and gradu-
ally declining thereafter. This pattern may arise due to newly created firms under-
going a phase of operational and commercial instability, leading to an elevated 
closure risk. As these firms stabilize their operations, the threat of closure dimin-
ishes. Secondly, among firms without SR&ED, the risk of closure decreases in 
a sequential manner: native firms, followed by immigrant firms, and then mixed 
firms, which seems to corroborate previous predictions from studies suggest-
ing that immigrant-owned firms have greater vitality (Chrysostome & Arcand, 
2009; Paré et  al., 2008). Thirdly, involvement in SR&ED significantly reduces 
the risk of closure across all three firm categories. The instantaneous closure rate 
for firms with SR&ED appears relatively consistent across firms’ survival times. 
While the differences between native firms and mixed firms are not significant, 
the risk of closure is notably lower in immigrant firms compared to the other two 
groups. Consequently, in terms of minimizing the risk of closure, participation in 
SR&ED appears to render more substantial benefits to immigrant firms than to 
their counterparts.

As shown in Fig.  1 above, the rate of SR&ED participation among immigrant 
firms is comparatively lower. Nonetheless, once they become participants, they 
retrieve greater benefits from SR&ED compared to their counterparts. One possible 
explanation for this phenomenon is rooted in the motivation for immigration. Cer-
tain studies (Jones, 2004; Ley, 2006) propose that some immigrant entrepreneurs 
prioritize the improved quality of life in Canada and the education of their children 
over purely economic opportunities. Their entrepreneurial ventures are geared more 
toward securing immigration status than maximizing monetary gains. They often 
concentrate on sectors such as retail stores and restaurants, which offer limited pros-
pect for innovation (Smart, 1995; Wong & Ng, 1998). These individuals can be 
characterized as necessity entrepreneurs. In contrast, those who invested in R&D 
can be categorized as opportunity entrepreneurs, driven by a desire to exploit busi-
ness prospects and generate profits. Consequently, their enterprises have a stronger 
vitality.

The risk of firm’s closure is influenced not only by its survival duration, but also 
by a multitude of other factors, including firm’s internal organizational attributes 
and external economic conditions. To account for these complexities, we expand our 
study to a semi-parametric analysis that incorporates both firm and owner charac-
teristics. This entails the estimation of two regressions: one targeting all firms and 
the other focusing on immigrant and mixed firms. In the first regression, we only 
introduce firm-specific characteristics, while for the subsequent regression we add 
the characteristics of immigrant owners. The regression outcomes are presented in 
Table 1. In cases where a variable has a significant negative (positive) coefficient, it 
indicates a reduction (increase) in the probability of firm closure.
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In the first regression that covers all firms, SR&ED participation is markedly 
linked to the reduction in the likelihood of firm closure, which confirms the result 
observed in the non-parametric analysis (Fig. 3). When controlling for firm’s char-
acteristics, immigrant and mixed firms face a higher risk of closure. However, upon 
their investments in SR&ED, the risk of closure is significantly mitigated. This 
result sheds light on the relationship between immigration, innovation, and firm sur-
vival. Shifting focus to the second regression, which is limited to immigrant and 
mixed firms, SR&ED participation again emerges as a potent factor in significant 
association with the reduction of the risk of closure. Nevertheless, it is worth noting 
that the coefficient of the interaction between mixed firms and SR&ED participation 
turns out to be significantly positive. This result is consistent with our observation 
from the non-parametric analysis (Fig. 3), indicating that the effect of reducing clo-
sure risk is more pronounced in immigrant firms than in mixed firms.

The firms established prior to 2001 have a more resilient longevity. It could be 
attributed to these firms having already navigated their initial vulnerable phase char-
acterized by higher closure risk. Firm size, proxy by total capital, yields a negative 
impact on the probability of closure. Compared with small and medium-sized firms, 
large firms have advantages in technical product integrity, R&D resources, financial 
support, information, and management capacity. They thus have a stronger capacity 
to withstand risks and achieve a higher survival rate.

The influence of industry on firm survival is illustrated in Fig.  4, estimated 
for all firms (Regression 1). Compared to firms categorized under “Public 

Fig. 4   Effect of industry on the probability of firm closure (all firms). Source: CEEDD, calculated and 
presented by the authors
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administration” (used as the reference category), firms in all other industries 
show significantly positive coefficients. Industries such as “Mining,” “Informa-
tion and cultural industries,” “Manufacturing,” and “Wholesale trade” are associ-
ated with elevated closure risks, while industries like “Agriculture,” “Educational 
services,” “Health care,” and “Other services” are linked to relatively lower clo-
sure risks.

Displayed in Fig. 5 is the impact of industry on the survival prospects of immi-
grant and mixed firms (Regression 2). In this regression, we take the industry 
“Health care and social assistance” as the reference category, differing from the 
choice in Regression 1. Our findings unveil that firms in the industries “Utilities”; 
“Manufacturing (31): food, beverage and tobacco, textile, clothing, leather, etc.”; 
“Retail trade (44): food and beverage; health and personal care stores; gasoline 
stations; clothing, etc.”; and “Accommodation and food services” present a higher 
risk of closure. It is noteworthy that the last three are industries which are precisely 
the sectors in which immigrant businesses have remarkably concentrated their 
operations.

As illustrated in Regression 1, concerning all firms, compared to those located 
in Ontario, firms situated in the Atlantic provinces, Manitoba, and other regions 
exhibit a reduced risk of closure. Conversely, firms positioned in Quebec, Saskatch-
ewan, Alberta, and British Columbia face higher risk of closure. In Regression 2 that 
exclusively relates to immigrant and mixed firms, all provinces except Ontario have 
a significantly positive influence. This suggests that that being located in Ontario, 

Fig. 5   Effect of industry on the probability of firm closure (immigrant and mixed firms). Source: 
CEEDD, calculated and presented by the authors
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where the “immigrant economy” is most developed, promotes the survival prospects 
of immigrant and mixed firms.

Results in Regression 2 also show strong associations between immigrant own-
ers’ characteristics and the firm survival. The number of owners has been found in 
connection with lower risk of closure. A larger number of owners signifies a co-
management of the firm and, to some extent, may reflect management diversifica-
tion. The coefficients related to “Average years of schooling among owners” and 
“Education qualifications” of the main immigrant owner display a significant nega-
tive trend. Moreover, the presence of two high skill categories of the main immi-
grant owner, “Professionals,” and “Skilled and Technical” also contributes to pro-
mote the firm’s survival. These results confirm the constructive role of human 
capital in sustaining businesses. As previously mentioned, both diversity and human 
capital emerge as pivotal elements fostering the firms’ innovation. Our results fur-
ther underscore the favorable influence of these two factors on firm’s survival.

Regarding other characteristics of the main immigrant owner, the impact of 
knowledge in official languages is notably connected to the risk of firm closure. The 
negative effect of being an allophone on the risk of firm closure can be explained 
by the contribution of the “enclave economy” to the performance of immigrant 
businesses. Some businesses of allophone immigrants serve the internal market of 
minority communities and have strong vitality. Among various immigration cate-
gories, only “Federal Skilled Workers” and “Federal Self-Employed” show a sig-
nificantly negative effect on the risk of firm closure, which implies that firms estab-
lished by immigrants in these two categories display stronger resilience. This may 
stem from the fact that these groups predominantly consist mainly of opportunity 
entrepreneurs striving for financial gains. In contrast, certain other categories like 
“Entrepreneurs” and “Investors” substantially elevate the risk of closure. A plausible 
explanation is that immigrants in these categories tend to be necessity entrepreneurs. 
They usually arrive in Canada with substantial capital and launch businesses pri-
marily to secure immigration status, attaching less significance to business survival.

Regarding region of birth (a proxy for ethnic background), except for the “US 
or other miscellaneous” category, all other birth regions of the main immigrant 
owner are associated with lower probability of firm closure when compared to the 
reference group of South Asia. In particular, firms created by European immigrants 
exhibit stronger performance.

Conclusion

Immigration is increasingly recognized not only as a solution to the shortage of 
workers and skills but also essential to improving economic competitiveness and 
innovation. This study examines the relationships between immigration, SR&ED 
input and firm survival. The findings reveal that participation in SR&ED signifi-
cantly reduces the likelihood of firm closure across all types of firms. Although 
immigrant firms have lower rate of SR&ED participation, the impact on the firms’ 
survival is more pronounced once they participate. Moreover, firms that abstained 
from SR&ED participation proved to be more vulnerable during the financial crisis 
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of 2007–2008, whereas those that participated in SR&ED were relatively resilient 
to the crisis. According to the semi-parametric analysis, considering firm charac-
teristics, both immigrant firms and mixed firms indeed face a higher risk of closure 
than native firms. However, the implementation of SR&ED activities significantly 
enhances their resilience.

The findings of this study also show that firms with a combination of immigrant 
and native owners are more likely to invest in SR&ED. This relationship can be 
attributable to the complementarities of skills between immigrants and natives. 
Diverse cultural backgrounds contribute significantly to knowledge advancement, 
as research and development activities benefit from collaboration among individu-
als with varying ideas and proficiencies (Fujita & Weber, 2003). Additionally, man-
agement diversity positively impacts firm survival. According to Nathan and Lee 
(2013), firms with diverse management are more likely to introduce new product 
innovations than are those with homogeneous management teams. Diversity is par-
ticularly important for accessing international markets and serving a cosmopolitan 
population in host society, functioning as both an economic asset and social capi-
tal that encourages innovations and enhances firm survival. Thus, the promotion of 
mixture of ownership in Canadian businesses may be contributing directly or indi-
rectly to the Canada’s R&D ecosystem, help create more positive work environment 
for all levels of employees, and improve Canada’s productivity performance.

The study underscores the positive impact of human capital of immigrant entre-
preneurs on firm survival. Due to selection criteria based on qualifications, immi-
grants are often highly skilled, educated, younger, more mobile, more entrepreneur-
ial, and less risk averse. Their arrival improves the host country’s human capital, 
introducing new ideas and knowledge that generate positive spillover effects for 
innovation and economic development.

The survival of firms depends not only on their intrinsic endowment but also on 
the external environment of local economy. While the CEEDD data confidential-
ity limits detailed geographic identification, the results indicate that immigrant and 
mixed firms located in Ontario appear to benefit from a more favorable external 
environment. Ontario, particularly its largest city Toronto, is a key “immigration 
gateways” in Canada, with over 40% of immigrants residing in Ontario, as shown 
in the Census data. This concentration of immigrants boosts the diversification of 
local demand, leading to greater capacity and variety of local production, ultimately 
fostering new investments and new technologies. The expansion of “immigrant 
economy” stimulates new firm creation, further encouraging innovation and enhance 
firm vitality. Furthermore, according to Audretsch and Feldman (1996), knowledge 
externalities are greater when the actors are geographically close to each other. 
Immigrant agglomeration can create a more conductive environment for innovation 
activities. Thus, policymakers should consider the macro-socio-economic contexts 
in which immigrant businesses thrive, in particular, focusing on immigration tradi-
tions and ethnic diversity in regional markets.

The study shows that certain “immigrant industries” such as “Retail trade” and 
“Accommodation and food services” have higher closure risk. Policies aimed at 
enhancing the performance of immigrant-led businesses should guide immigrant 
entrepreneurs towards industries with higher productivity.
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Factors such as educational attainment, diversity, skill levels, language ability, and 
immigration category can exert both direct effects on firm performance and indirect 
effects through their impact on SR&ED participation. To maximize the contribution of 
immigration to economic development, it is beneficial to assess the “innovation capac-
ity” when selecting immigrant entrepreneurs. This capacity includes human capital as 
well as the possession of patented inventions, intangible capital, engagement in interna-
tional collaborations (such as production and trade), and more.

The caveat of this study is that the data coverage period is up to 2017, due to the 
delay in data availability from Statistics Canada. However, it does not compromise the 
validity of our findings for several reasons.

Firstly, the data used spans from 2001 to 2017, a sufficiently long period to reveal 
the structural factors between innovation and survival in immigrant enterprises. The 
COVID pandemic in 2020 was merely a transitory, incidental factor that did not create 
structural changes to the immigration policies or the business environment for immi-
grant enterprises. Moreover, the economy quickly recovered after the pandemic, and 
the macroeconomic condition for immigrant enterprises did not differ much from the 
pre-pandemic period. Therefore, the absence of data extending to 2020 does not affect 
the study’s relevance and significance.

Secondly, the study itself is grounded in robust theoretical frameworks and employs 
rigorous econometric techniques. The key findings align with previous related research, 
hence its applicability is not changed by the absence of post-2017 data.

Finally, immigration policy is a long-term national strategy for Canada, with its 
economic goals promoting population growth and employment as well as innovation, 
unaltered since the enactment of Immigration and Refugee Protection Act 2002. Based 
on this understanding, the study strives to identify the close relationship between the 
survival of immigrant enterprises and the innovation investment, and their contribution 
to achieving the economic objectives of immigration policy. The main findings pre-
sent general practical implications for immigrant selection, settlement, and integration 
under current framework of the immigration policy. As for the immigrant enterprise 
survival during the pandemic, it will be treated as a special case in future research.
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