Catalogue no. 11F0019M — No. 445
ISSN 1205-9153
ISBN 978-0-660-34386-0

Analytical Studies Branch Research Paper Series

Why Are Multinationals More Productive than
Non-multinationals? Evidence from Canada

by Jianmin Tang and Weimin Wang

Release date: May 26, 2020

i+l

Bl ol gatstoue Canada



How to obtain more information

For information about this product or the wide range of services and data available from Statistics Canada, visit our website,

www.statcan.gc.ca.

You can also contact us by

Email at STATCAN.infostats-infostats. STATCAN@canada.ca

Telephone, from Monday to Friday, 8:30 a.m. to 4:30 p.m., at the following numbers:

e Statistical Information Service

¢ National telecommunications device for the hearing impaired

¢ Faxline

Depository Services Program

e Inquiries line
e Faxline

Standards of service to the public

Statistics Canada is committed to serving its clients in a prompt,
reliable and courteous manner. To this end, Statistics Canada
has developed standards of service that its employees observe.
To obtain a copy of these service standards, please contact
Statistics Canada toll-free at 1-800-263-1136. The service
standards are also published on www.statcan.gc.ca under
“Contact us” > “Standards of service to the public.”

1-800-263-1136
1-800-363-7629
1-514-283-9350

1-800-635-7943
1-800-565-7757

Note of appreciation

Canada owes the success of its statistical system to a
long-standing partnership between Statistics Canada, the
citizens of Canada, its businesses, governments and other
institutions. Accurate and timely statistical information
could not be produced without their continued co-operation
and goodwill.

Published by authority of the Minister responsible for Statistics Canada
© Her Majesty the Queen in Right of Canada as represented by the Minister of Industry, 2020
All rights reserved. Use of this publication is governed by the Statistics Canada Open Licence Agreement.
An HTML version is also available.

Cette publication est aussi disponible en francais.



https://www.statcan.gc.ca
mailto:STATCAN.infostats-infostats.STATCAN%40canada.ca?subject=
https://www.statcan.gc.ca
https://www.statcan.gc.ca/eng/about/service/standards
https://www.statcan.gc.ca/eng/reference/licence
http://www150.statcan.gc.ca/n1/pub/11f0019m/11f0019m2020008-eng.htm

Why Are Multinationals More Productive than
Non-multinationals? Evidence from Canada

by

Jianmin Tang
Innovation, Science and Economic Development Canada

Weimin Wang
Economic Analysis Division
Analytical Studies Branch
Statistics Canada

11FO0019M No. 445
2020008
ISSN 1205-9153
ISBN 978-0-660-34386-0

May 2020

Analytical Studies Branch
Research Paper Series

The Analytical Studies Branch Research Paper Series provides for the circulation of research
conducted by Analytical Studies Branch staff and collaborators. The Series is intended to
stimulate discussion on a variety of topics, such as labour, immigration, education and skills,
income mobility, well-being, aging, firm dynamics, productivity, economic transitions, and
economic geography. Readers of the Series are encouraged to contact the authors with their
comments and suggestions.

All the papers in the Analytical Studies Branch Research Paper Series go through institutional
and peer review to ensure that they conform to Statistics Canada's mandate as a governmental
statistical agency and adhere to generally accepted standards of good professional practice.

Acknowledgements

The authors would like to thank Xue Bai, Eugene Beaulieu, Wulong Gu, Danny Leung,
Pierre Therrien, Jennifer Withington, Mykyta Vesselovsky and Someshwar Rao for insightful
comments and suggestions. Views expressed in the paper are the authors’ and do not represent,
in any way, the views of Innovation, Science and Economic Development Canada; Statistics
Canada; or the Government of Canada.




Table of contents

AADSTIACT ...t e e e e et a e e e e 5
EXECULIVE SUMMATY ..eiiiiiiiiiiiie ettt ettt ettt ettt ettt e e s sttt e s sttt e an bt e e e nbe e e aabe e e e neeeeanneeenes 6
R | 4 o o L¥ o {0 o I PP P PP PPPPPPPPPP 8
2 Development of NYPOthESES ... 9
3 Microdata and definition of MultinationNals ............ccciviiiiiiiiiii e 11
4  Productivity advantage of multinationals .............cooiiiiiiii e 12

4.1 RegresSioN MOUEL .......cooiiiiiii i e e e e e e e e e e e arra s 12

4.2 The productivity advantage of multinationals....................eueuiiiiiiiiiiiiiiiii. 13

4.3 Endogeneity issues in estimating multinationals’ productivity advantage..................... 19
5 Research and development and the productivity advantage of multinationals ........... 22
6 The conscious selection behaviour of multinationals ... 25
A 70 ] o Tod [V 1= Lo o [H PP P TP PPPPPPPPRPTPP 28
RETEIEINCES ..ottt ettt ettt ettt e e e e e e e eeees 29

Analytical Studies — Research Paper Series -4 - Statistics Canada — Catalogue no. 11F0019M, no. 445



Abstract

Using a rich micro dataset of all business industries from 2000 to 2014, this paper shows that, in
Canada, multinationals are about 23% more productive than non-multinationals, and that
Canadian multinationals are as productive as foreign multinationals. The productivity advantage
of multinationals is largely due to the selection effect (e.g., their characteristics and actions before
becoming a multinational) and, to a lesser extent, the learning effect (e.g., actions or benefits that
occur after becoming a multinational). In addition, new multinationals are less productive than old
multinationals, and there is a long learning process for firms to capture the full benefits of
multinationality. Furthermore, the productivity advantage of multinationals is largely due to
multinationals having conscious selection behaviour in investments and the ability to generate
higher productivity dividends from investments in research and development than non-
multinationals.

Keywords: multinationals, productivity, selection effect, learning effect, Canada
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Executive summary

Multinationals (i.e., firms that have established affiliates or subsidiaries in other countries) have
played an increasingly important role in many economies. In Canada, multinationals accounted
for only 0.8% of all enterprises in 2016, but they held 67% of all assets in the Canadian economy
(Schaffter and Fortier-Labonté 2019). Given the importance of multinationals to the Canadian
economy, it is essential for policy makers to understand the economic performance and
productivity advantage of multinationals operating in Canada.

To address policy-relevant research questions, a rich micro dataset covering all industries from
2000 to 2014 has been constructed for this study, using several administrative microdata files at
Statistics Canada. This dataset is used to delve deeper into and estimate the productivity
advantage of multinationals, including the selection and learning effects associated with
multinationality. In addition, this study investigates whether and how research and development
(R&D) investment contributes to the superior productivity performance of multinationals.

This study shows that (1) Canadian multinationals are as productive as foreign multinationals; (2)
multinationals are, on average, about 23% more productive than non-multinationals; and (3) the
productivity advantage of multinationals is larger in service industries than in goods-producing
industries.

The productivity advantage of multinationals can be ex-ante or ex-post. The literature on foreign
direct investment suggests that firms must possess firm-specific advantages to operate in a
foreign environment, since businesses may incur additional costs from new markets, differences
in cultural norms, less association with the local community and management challenges related
to the greater distances between locations. As a result, only the most productive firms are able to
overcome these “foreignness” factors and afford to operate profitably in foreign markets. The ex-
ante productivity advantage is called the “selection effect.”

Firms can also learn and improve their productivity after becoming multinationals through foreign
operation—this is called the “learning effect”. First, multinationals can achieve economies of scale
by going beyond the domestic market. Ideas, management practices or technologies developed
by foreign companies may be used freely by their affiliates in Canada. Second, the strategies of
firms operating in different international markets often provide more flexible production structures
that can better handle both supply and demand shocks, adding to the firms’ competitive
advantage. Third, the presence of physical operations in a foreign market allows firms to improve
their knowledge of local business opportunities, which provides them with access and the
opportunity to subsequently transfer location-specific knowledge, or even the host country’s
advanced technologies and resources (e.g., capital and skilled labour). Finally, firms that are
exposed to international markets face vigorous global competition with the highest-performing
companies. This enforces product market competition, reduces managerial slack, and generates
incentives to improve efficiency through product, process or organizational innovation.

This study shows that the productivity advantage of multinationals is dominated by the selection
effect. Multinationals are 19% more productive than non-multinationals before they become
multinationals and 23% more productive after. The 4-percentage-point difference represents the
scale of the learning effect.

This study looks into why multinationals are more productive than non-multinationals. A popular
explanation is that multinationals have advanced firm-specific technologies. R&D efforts
represent a key strategy for firms to develop firm-specific advantages. In addition to innovative
products, services and production processes, firm advantages also include the development of
intellectual property, which gives firms an edge in both their home and host markets. R&D efforts
also enhance a firm’s absorptive capacity. It improves the ability of the firm to learn from both
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domestic and foreign markets. A vast amount of the empirical literature has shown that
investments in R&D contribute to productivity performance. Multinationals are found to be more
R&D-intensive than non-multinationals, especially before they become multinationals. In addition,
firms may differ in how they exploit R&D efforts to improve productivity. There are many reasons
for which multinational firms are expected to be able to better exploit their R&D investments and
thus generate higher productivity from those investments than non-multinationals. Multinationals
may be able to generate more R&D returns because of flexible production structures across
countries, larger product markets, and access to foreign advanced technologies and resources,
or because of superior managerial skills and strategic thinking.

This study finds that the productivity advantage of multinationals can largely be explained by their
R&D efforts. Specifically, R&D effects explain all of the selection effect and a large proportion of
the learning effect.
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1 Introduction

Multinationals have played an increasingly important role in many economies, including in
Canada. According to Schaffter and Fortier-Labonté (2019), multinationals accounted for only
0.8% of all enterprises operating in Canada in 2016, but they held 67% of all assets in the
Canadian economy. Therefore, it is important for policy makers to understand the economic and
productivity performance of multinationals operating in Canada relative to Canadian domestic
firms.

Baldwin and Gu (2005) compared the productivity performance of multinationals in Canada. They
singled out both Canadian-controlled and foreign-controlled multinationals operating in Canada,
and showed that while foreign-controlled plants were more productive than domestic-controlled
plants, they did not perform significantly better than Canadian-controlled multinationals. In other
words, the productivity advantage for foreign-controlled plants is a multinational enterprise
advantage. However, their study has limitations: the main data are from Statistics Canada’s 1993
Survey of Innovation and Advanced Technology; the sample is old and small (about 4,000
observations) and covers only the manufacturing sector.

Other studies on multinationals in Canada include those by Globerman, Ries and Vertinsky (1994)
and Gu and Li (2017).! Because of data limitations, Canadian-controlled multinationals could not
be separated from Canadian non-multinationals in these studies. Consequently, the results
represent the productivity performance of foreign-controlled multinationals relative to both
Canadian-controlled multinationals and non-multinationals. This may cause the performance
differential between multinationals and non-multinationals to be understated.

This current study uses Canadian data to provide an in-depth analysis of the productivity
performance of multinationals. In particular, the causal effects of investing abroad and firm
productivity are verified. As with the well-established literature on exporting and productivity (for
example, Bernard and Jensen 1999; De Loecker 2007, 2013; Lileeva and Trefler 2010), this study
aims to determine whether the productivity advantage of multinationals is because of the selection
effect or the learning effect from investing abroad. The selection effect means that high
productivity leads to investing abroad. Firms start to invest abroad because they possess high
productivity from previous investments or other firm-specific management and technology
advantages. Investing abroad is profitable because high productivity allows these firms to
overcome certain costs associated with operating in foreign countries. In contrast, the learning
effect refers to productivity gains at home from investing abroad.

To this end, a rich micro dataset was constructed from several of Statistics Canada’s
administrative microdata files. The dataset covers all industries from 2000 to 2014. Foreign-
controlled and domestic-controlled multinationals are identified with the microdata and compared
with non-multinationals using various economic indicators. Then, the productivity advantage of
multinationals, including the selection and learning effects associated with multinationality, can
be estimated. In addition, this study looks into whether the behaviour and efficiency in research
and development (R&D) investment affect the superior productivity performance of multinationals.

This current study contributes to the literature by systematically documenting and explaining the
productivity advantage of multinationals. Using Canadian micro-database, this study quantifies
not only the theoretical prediction that multinationals have higher productivity ex-ante (e.g., Caves
1982; Dunning 1977; Antras and Helpman 2004; Helpman, Melitz and Yeaple 2004), but also the
theoretical prediction that firms learn and improve their productivity after becoming multinationals

1. For a review of the literature on foreign-controlled firms in Canada and their relative performances, see Baldwin
and Gellatly (2007).
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(e.g., Cantwell 1990; Doz, Santos and Williamson 2001; Andersson, Forsgren and Holm 2002;
and Johanson and Vahine 2009).

It should also be noted that this current paper studies the within-firm productivity effect associated
with foreign direct investment (FDI), and does not include the operation of parent companies or
foreign affiliates outside Canada. It also does not deal with aggregate productivity in Canada,
which is influenced by the reallocation effect across firms.

The rest of this paper is organized as follows. In Section 2, four hypotheses on the behaviour of
multinationals are developed; then, in Section 3, the microdata are described and multinationals
are defined based on the dataset. In Section 4, the productivity advantage of multinationals is
examined, and the selection and learning effects associated with multinationals are quantified.
Section 5 addresses the R&D effects on the productivity advantage of multinationals, and Section
6 presents a comparison of the differences between multinationals and non-multinationals in R&D
and tangible assets investment. The paper is concluded in Section 7.

2 Development of hypotheses

The FDI literature suggests that firms must possess firm-specific advantages to operate in a
foreign environment, since businesses may incur additional costs from new markets, differences
in cultural norms, less connection with local communities and more management challenges
related to the greater distances between locations (Dunning 1977; Caves 1982). As a result, only
the most productive firms are able to overcome these “foreignness” factors and afford to operate
profitably in foreign markets (Head and Ries 2003; Antras and Helpman 2004; Helpman, Melitz
and Yeaple 2004).

Hypothesis 1: Multinational firms are more productive than non-multinationals because more
productive firms go on to become multinationals.

Aside from the challenges associated with foreignness, there are many opportunities for firms to
operate in foreign markets (e.g., Cantwell 1990; Doz, Santos and Williamson 2001; Andersson,
Forsgren and Holm 2002; Johanson and Vahlne 2009). First, multinationals can achieve
economies of scale by going beyond the domestic market.? This allows the firms to benefit from
cost advantages and improve their investment returns. Second, the strategies of firms operating
in different international markets often provide more flexible production structures that can better
handle both supply and demand shocks, adding to the firms’ competitive advantages (Dunning
1996). Third, the presence of physical operations in a foreign market allows firms to improve their
knowledge of local business opportunities, which provides them with access to location-specific
knowledge and the opportunity to subsequently transfer it (Hejazi and Safarian 1999). This may
also go beyond location-specific knowledge to further include the host country’s advanced
technologies and resources (e.g., capital and skilled labour) (Cantwell and Mudambi 2005; Shaver
and Flyer 2000). Finally, firms that are exposed to international markets face vigorous global
competition with the highest-performing companies. This enforces product market competition,
reduces managerial slack, and generates incentives to improve efficiency through product,
process or organizational innovation (Baily and Gersbach 1995). The second hypothesis was
derived for these reasons.

Hypothesis 2: Multinationality improves productivity. That is, there is a positive learning effect
and firms become more productive after becoming multinationals.

2. The economies of scale should be interpreted broadly. For example, ideas, management practices or technologies
developed by foreign companies may be used freely by their affiliates in Canada.
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Learning takes time. Developing an understanding of a new business organization, human
resources, markets, cultural norms and local communities is a process. Doing so requires
information, knowledge or technologies from foreign markets, parent companies or subsidiaries.
These need to be examined and explored from different perspectives and often demand
coordination, collaboration and consensus. Therefore, Canadian multinationals in Canada need
time to learn from their foreign subsidiaries, and foreign subsidiaries in Canada need time to
implement their firm-specific knowledge in business activities in Canada.® This leads to the third
hypothesis.

Hypothesis 3: The learning effect increases over time, and new multinationals are less
productive than old multinationals.

Why are multinationals more productive than non-multinationals? A popular explanation is that
multinationals have advanced firm-specific technologies, which represent the firm’s technological
capacity to apply new ideas and information to the production of products or services from inputs.
In this paper, the firm-specific technological capacity is quantified and approximated by firm-level
R&D efforts. This approach is taken from Aghion and Howitt (1992), who suggest that a firm’s
technological capacity feeds on their past and current investment in R&D.

R&D efforts represent a key strategy for firms to develop firm-specific advantages. In addition to
innovative products, services and production processes, firm advantages also include the
development of intellectual property, which gives firms an edge in both their home and host
markets. In addition, R&D efforts enhance a firm’s absorptive capacity, allowing it to better learn
from both domestic and foreign markets. A vast amount of the empirical literature has shown that
investments in R&D contribute to productivity performance (e.g., Griliches 1979, 1986; Wakelin
2001; Griffith, Redding and Van Reenen 2004; Hall, Mairesse and Mohnen 2010). As previously
discussed, multinationals tend to be more R&D-intensive than non-multinationals, and this may
partly explain the productivity advantage of multinationals.

In addition, firms may differ in how they exploit R&D efforts to improve productivity. There are
many reasons that multinational firms are expected to be able to better exploit their R&D
investments and thus generate higher productivity from those investments than non-
multinationals. Multinationals may be able to generate more R&D effects because of flexible
production structures across countries, larger product markets, and access to foreign advanced
technologies and resources, or because of superior managerial skills and strategic thinking. The
survey results of Dunning (1996) demonstrate that deeper cross-border structural integration
among multinationals results in a greater likelihood that these activities would add to the firm’s
competitive advantage.

The fourth hypothesis is based on both R&D efforts and their effects.

Hypothesis 4: Higher firm-level R&D efforts and effects contribute significantly to the productivity
advantage of multinational firms.

This paper tests the four hypotheses using microdata for Canada.

3. For a discussion on learning from foreign business activities, see Ambos, Ambos and Schlegelmilch (2006); Mu,
Gnyawali and Hatfield (2007); and Furuya et al. (2009).
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3 Microdata and definition of multinationals

To provide a systematic analysis of multinationals in Canada, a number of administrative micro
databases were linked. The linked micro database covers all industries from 2000 to 2014.

The first micro dataset covers both Canadian direct investment abroad (CDIA) and foreign direct
investment in Canada (FDIC).* This database provides both inward and outward FDI data, by
selected firm operating in Canada. Investments are considered as FDI when foreign investors
have lasting interest and significant influence on the management of the invested firms. In
practice, FDI occurs when foreign investors own at least 10% of the voting equity in an invested
firm.

The second micro dataset is the National Accounts Longitudinal Microdata File (NALMF),®> which
has information on the financial statements and balance sheet of each firm. A firm’s gross output,
physical capital stock, capital income, labour income, intermediate inputs, age and foreign
ownership are derived from this dataset.® In addition, data on R&D spending, including both in-
house and purchased R&D, are collected from the Scientific Research and Experimental
Development Program. R&D stock is derived using the perpetual inventory method with a
depreciation rate of 15%.

To ensure comparison over time, the nominal variables—such as gross output, physical capital
assets and intermediate inputs—are deflated using detailed industry deflators based on the
Canadian KLEMS (Capital, Labour, Energy, Materials and Services) database.

In this paper, all foreign-controlled firms operating in Canada are defined as foreign
multinationals.” Canadian multinationals are defined as domestic-controlled firms that had either
outward or inward FDI in any year during the sample period. Foreign multinationals are flagged
based on the information from NALMF and, therefore, represent the total population of this group.
However, the definition of Canadian multinationals is survey-based. Canadian-controlled small
firms with outward FDI that were not surveyed are flagged as non-multinationals in the dataset
for this study. This may have some effect on the empirical results in this paper.

4. There are several questionnaires that collect data that are used directly for compiling Canada’s international
investment position. This paper uses data from two annual questionnaires from the survey: Canadian Investment
Abroad (BP-CIA) and Foreign Investment in Canada (BP-FIC). These two questionnaires are sent to Canadian
enterprises known or believed to have significant international assets or liabilities. The survey is believed to cover
nearly 100% of the target population. Following a survey redesign in 2008, some changes were made to the
sampling strategy—particularly a move from a quasi-census to a sample-based survey. As a result, many of the
smaller, previously surveyed units were dropped from the survey to help reduce survey costs. While this did not
affect the overall quality of the survey, it did result in a significant reduction in the number of survey units.

5. The NALMF is an administrative data file created by the Economic Analysis Division at Statistics Canada. It uses
administrative tax records (T2 Corporation Tax Return and PD7 Statement of account for current source
deductions); data from the T4 Statement of Remuneration Paid; and information from the Business Register (BR)
and the Survey of Employment, Payrolls and Hours (SEPH). The T2 data include corporations that file a T2 tax
return with the Canada Revenue Agency. The T4 data, PD7 and SEPH include corporations and unincorporated
firms that hire employees.

6. Firm characteristics in the NALMF originate from the BR. The BR is the central repository of information on
businesses in Canada. As the principal framework for the economic statistics program at Statistics Canada, the BR
maintains a complete, up-to-date and unduplicated list of all active businesses in Canada that have a corporate,
payroll, or goods and services tax account.

7. Foreign control is defined in this current study using the country of control variable from the BR database. The BR
classifies the country of control for each enterprise as the country of residence of the ultimate shareholder or group
of shareholders. This information is derived from ownership questionnaires filed annually with Statistics Canada by
corporations liable under the Corporations Returns Act, from information obtained from the Canada Revenue
Agency’s administrative records, or from enterprise profiling. This definition follows the inter-corporate
ownership concept, notably differing from the FDI concepts used in Statistics Canada’s international accounts
program, which are based on international standards.
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4  Productivity advantage of multinationals

How much more productive are multinationals than non-multinationals? Are Canadian
multinationals as productive as foreign multinationals? In this section, these questions are
addressed by testing the four hypotheses developed in Section 2.

4.1 Regression model

To quantify the productivity advantage of multinationals, a simple production function regression
model is first estimated as follows:

In(Y;,) = o, + o, In(L,) + o, IN(K,) + o, IN(M,,) + BF, + IT'X,, + AD,, + &, (1)

where Y, ,

L,, K, and M, are the components associated with firm production in Canada,
representing gross output, labour, capital and intermediate inputs, which are deflated using

detailed industry deflators. F, and P are the sets of dummy variables and corresponding

coefficients associated with Canadian multinationals and foreign multinationals (with the
reference group being non-multinationals). X, and I'" are the vectors of additional variables that

may be important for productivity (such as the young firm dummy variable and capacity utilization)
and their corresponding coefficients. D, and A are the vectors of industry—year dummy variables

and the corresponding coefficients. ¢, are the error terms.

Multifactor productivity (MFP) can be measured as gross output net of contributions of labour,
capital and intermediate inputs. Therefore, the remaining variables in Equation (1), including the
F and X factors, explain variations in MFP at the firm level.

To reflect that young firms may be less efficient than established firms, a dummy variable was
introduced for young firms. According to Liu and Tang (2017), entrants in Canada take about five
years to become as efficient as incumbents. Therefore, the dummy variable equals 1 if a firm is 6
years old or less, and 0 otherwise.

The effect of production capacity utilization® is controlled for to capture how changes in demand
conditions affect productivity. An unexpected change in demand conditions affects the utilization
of production capacity since firms are unable to adjust installed machines or workforce in a timely
manner. For example, lower than expected demand will lead to the underutilization of production
capacity. Basu and Kimball (1997) show that changes in capacity utilization could explain up to
60% of short-run economic fluctuation. Baldwin, Gu and Yan (2013) show that the Canadian
manufacturing sector experienced excess capacity after 2000, with a decline in capacity utilization
in 16 of the 20 manufacturing industries.

The introduction of industry—year dummy variables is to control for all time-variant and time-
invariant industry specific effects. For example, industry—year dummy variables capture industry—
year specific spillovers effects, such as those from external R&D and effects from changes in
business environment, including competition and business dynamism (e.g., entry, exit).

While multinationals tend to be large, most non-multinationals are very small. To have a
meaningful comparison between multinationals and non-multinational in this econometric

8. Capacity utilization is derived by assuming that the capacity in use is proportional to labour and intermediate inputs
after adjusting for the input substitution effect from a change in relative input prices. More detail on the derivation
can be provided upon request.
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analysis, only firms with over 10 annual employees on average across the sample period were
included.® With this restricted sample, non-multinationals are relatively comparable to
multinationals.

4.2 The productivity advantage of multinationals

To quantify the productivity advantage of multinationals over non-multinationals, in Column 1 of
Table 1, Canadian and foreign multinationals are singled out in order to examine whether they
perform differently compared to non-multinationals. The estimation is based on ordinary least
squares (OLS) estimation with robust standard errors. Using robust standard errors is a common
and effective way to deal with heteroscedasticity, minor problems associated with the lack of
normality, or some observations with large influence.l® The estimation results support the first
hypothesis and show that Canadian multinationals are as productive as foreign multinationals,
and that multinationals are, on average, about 23% more productive than relatively comparable
non-multinationals.!! The conclusion does not change after controlling for the young firms and the
capacity utilization (Column 2). As expected, the estimated coefficient is negative for the young
firm dummy variable and positive for capacity utilization. Both are statistically significant.

9. The productivity advantage of multinationals would be larger if firms with fewer than 10 employees were included,
because these firms are less productive.

10. However, similar results are obtained when OLS with clustered standard errors at the firm level is used. Clustered
standard error is used to address the within-firm error correlations.

11. Expressed in logarithmic value, the ratio of multinational MFP to non-multinational MFP is equal to 0.21; expressed
in numerical value, the ratio is equal to 1.23.
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Table 1
Estimation of multinationals’ productivity advantage, 2000 to 2014

Goods-producing Services-producing
All industries All industries industries industries
Column 1 Column 2 Column 3 Column 4
Log labour
Coefficient 0.2910 ** 0.2890 ** 0.3070 ** 0.2830 **
Standard error 0.0008 -0.0008 0.0017 0.0009
Log capital
Coefficient 0.0430 ** 0.0490 ** 0.0610 ** 0.0450 **
Standard error 0.0003 0.0000 0.0007 0.0004
Log intermediate input
Coefficient 0.6500 ** 0.6460 ** 0.6180 ** 0.6550 **
Standard error 0.0008 0.0008 0.0017 0.0009
Canadian multinational
Coefficient 0.2140 ** 0.2140 ** 0.1810 ** 0.2350 **
Standard error 0.0030 0.0030 0.0044 0.0040
Foreign multinational
Coefficient 0.2070 ** 0.2070 ** 0.1750 ** 0.2230 **
Standard error 0.0019 0.0019 0.0028 0.0024
Young firm
Coefficient Not included -0.0050 ** 0.0230 ** -0.0130 **
Standard error Not included 0.0007 0.0013 0.0008
Capacity utilization
Coefficient Not included 0.0390 ** 0.0470 ** 0.0360 **
Standard error Not included 0.0006 0.0013 0.0007
Industry—year dummy variables Included Included Included Included
Number of obsenvations 1,893,380 1,893,380 524,859 1,368,521
R-squared 0.9470 0.9473 0.9529 0.9439

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

Notes: Column 1 and Column 2 represent different model specifications for the sample of all industries. All columns show
regression results of ordinary least squares (OLS) with robust standard errors, but results remain intact under firm-clustered
standard errors.

Source: Statistics Canada, authors' compilation based on data from the linked surey of Canada's International Investment Position
and National Accounts Longitudinal Microdata File.
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The regression was performed separately for goods and services in order to examine the
difference between these two groups of industries (see Column 3 and Column 4 in Table 1). The
estimations show that the productivity advantage of multinationals is larger in the services-
producing industries (about 25%) than in the goods-producing industries (20%).

There is significant debate in the international trade literature as to whether firms with higher
productivity actively choose to be involved in exporting, and whether exporting enhances
productivity (Trefler 2004; Bernard and Jensen 1999). Similarly, the selection and learning effects
associated with multinationality are explored in this paper. In other words, this paper addresses
whether firms with higher productivity actively choose to become multinationals, and whether
being multinational enhances their productivity. The analysis reveals whether selection, ex-post
learning, or both, explain the superior productivity performance of multinationals.

To facilitate the analysis, the dummy variables associated with multinationals in Equation (1) are
re-specified. In particular, firms are divided into three groups. The first group includes firms that
switched their type from non-multinationals to multinationals over the sample period. Two dummy
variables are introduced for this group: multinationality ex-ante and multinationality ex-post. The
ex-ante dummy variable is set to 1 before firms become multinationals, and 0 otherwise. The ex-
post dummy variable is set to 1 after firms become multinationals, and 0 otherwise. The second
group includes firms that have been multinationals since 2000, the first year of the sample. For
this group, a multinationality all-time dummy variable is introduced. The third group, which is the
reference group, includes firms that are non-multinationals over the whole sample period.

The regression results without and with the two control variables, the dummy variable for the
young firm and the capacity utilization, are reported in Columns 1 and 2 in Table 2. The estimation
results show that firms that became multinationals during the sample period are more productive
than all-time non-multinationals before making the switch. These firms are then even more
productive after switching. These results suggest that both selection and learning effects exist.
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Table 2
Estimation of multinationals’ productivity advantage, 2000 to 2014

Ordinary least squares

Balanced
Unbalanced data data Fixed effects
Goods-producing Services-producing
All industries All industries industries industries All industries All industries
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
Log labour
Coefficient 0.2900 ** 0.2880 ** 0.3060 ** 0.2820 ** 0.2780 0.2320 **
Standard error 0.0008 0.0008 0.0017 0.0009 0.0010 0.0015
Log capital
Coefficient 0.0430 ** 0.0490 ** 0.0661 ** 0.0450 ** 0.0510 0.1710 **
Standard error 0.0003 0.0003 0.0007 0.0004 0.0004 0.0022
Log intermediate
Coefficient 0.6480 ** 0.6440 ** 0.6170 ** 0.6540 ** 0.6610 0.5070 **
Standard error 0.0008 0.0008 0.0017 0.0009 0.0009 0.0030
Multinationality: Ex-ante
Coefficient 0.1740 ** 0.1770 ** 0.1450 ** 0.1930 ** 0.1430 Not included
Standard error 0.0023 0.0023 0.0035 0.0029 0.0027 Not included
Multinationality: Ex-post
Coefficient 0.2110 ** 0.2100 ** 0.1790 ** 0.2250 ** 0.1860 0.0200 **
Standard error 0.0023 0.0023 0.0036 0.0030 0.0028 0.0037
Multinationality: All-time
Coefficient 0.2250 ** 0.2260 ** 0.1950 ** 0.2440 ** 0.1960 Not included
Standard error 0.0021 0.0021 0.0032 0.0028 0.0024 Not included
Young firm
Coefficient Not included -0.0070 ** 0.0210 ** -0.0150 ** -0.0030 T -0.0150 **
Standard error Not included 0.0006 0.0013 0.0007 0.0014 0.0008
Capacity utilization
Coefficient Not included 0.0390 ** 0.0480 ** 0.0360 ** 0.0370 0.1430 **
Standard error Not included 0.0006 0.0013 0.0007 0.0009 0.0018
Industry—year dummy variables Included Included Included Included Included Not included
Year dummies Not included Not included Not included Not included Not included Included
Number of observations 1,893,380 1,893,380 524,859 1,368,521 1,035,620 1,893,380
R-squared 0.9472 0.9475 0.9531 0.9442 0.9573 0.9066

** significantly different from reference category (p < 0.01)
1 significantly different from reference category (p < 0.10)

Notes: Column 1 and Column 2 represent different model specifications for the sample of all industries. Columns 1 to 4 show regression results of ordinary least
squares (OLS) with robust standard errors, but results remain intact under firm-clustered standard errors. The regression with fixed effects (Column 5) has robust
standard errors adjusted for clusters in firms.
Source: Statistics Canada, authors' compilation based on data from the linked survey of Canada’s International Investment Position and National Accounts

Longitudinal Microdata File.
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In this study, the difference in productivity between multinationality ex-ante and multinationality
ex-post is interpreted as the learning effect. The learning effect is statistically significant for both
goods and services (Columns 3 and 4), and is not affected when entrants and exits over the
sample period are excluded from the estimation (Column 5). The statistically significant learning
effect is also captured in the regression with firm fixed effects (Column 6).*2 The significant
learning effect confirms the second hypothesis—multinationality improves productivity. Note,
however, that the learning effect is numerically much smaller than the selection effect. In other
words, the productivity advantage of multinationals is dominated by the selection effect.

In addition, an F-test shows that the coefficient of the all-time multinational variable is significantly
higher than the coefficient of the multinationality ex-post dummy variable. This is consistent with
the third hypothesis: learning takes time, and new multinationals are less productive than old
multinationals. To further support this hypothesis, multinationals were placed into five groups
corresponding with years of multinationality: first year, second year, third year, fourth year, and
fifth year and beyond. Both OLS and the regression with firm fixed effects show that the learning
effect increases over time (Table 3). Although the incremental increases between adjacent years
are not statistically significant, the difference between the first year and the fifth year and beyond
is statistically significant. This suggests that new multinationals face a long process of learning
about foreign operation management and foreign markets before they can fully benefit from these
foreign operations.

12. Fixed effects capture all time-invariant firm-specific effects. For multinationals, this model is able to show only the
learning effect—that is, the incremental productivity after becoming multinationals.
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Table 3
Estimation of incremental learning effects over the years, 2000 to 2014

Ordinary least squares Fixed effects
Column 1 Column 2
Log labour
Coefficient 0.2870 ** 0.2320 **
Standard error 0.0008 0.0015
Log capital
Coefficient 0.0490 ** 0.1710 **
Standard error 0.0003 0.0022
Log intermediate
Coefficient 0.6440 ** 0.5070 **
Standard error 0.0008 0.0030
Multinationality: Ex-ante
Coefficient 0.1770 ™ Not included
Standard error 0.0008 Not included
Multinationality: First year
Coefficient 0.2060 ** 0.0170 **
Standard error 0.0055 0.0039
Multinationality: Second year
Coefficient 0.2100 ** 0.0190 **
Standard error 0.0058 0.0044
Multinationality: Third year
Coefficient 0.2110 ** 0.0190 **
Standard error 0.0060 0.0046
Multinationality: Fourth year
Coefficient 0.2170 ** 0.0230 **
Standard error 0.0070 0.0054
Multinationality: Fifth year and beyond
Coefficient 0.2230 ** 0.0210 **
Standard error 0.0019 0.0051
Young firm
Coefficient -0.0070 ** -0.0150 **
Standard error 0.0006 0.0008
Capacity utilization
Coefficient 0.0390 ** 0.1430 **
Standard error 0.0006 0.0018
Industry—year dummy variables Included Not included
Year dummies Not included Included
Number of obsenations 1,893,380 1,893,380
R-squared 0.9475 0.9066

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

Notes: Column 1 shows regression results of ordinary least squares (OLS) with robust standard errors, but results remain intact
under firm-clustered standard errors. The regression with fixed effects (Column 2) has robust standard errors adjusted for clusters
in firms.

Source: Statistics Canada, authors' compilation based on data from the linked survwey of Canada's International Investment
Position and National Accounts Longitudinal Microdata File.
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4.3 Endogeneity issues in estimating multinationals’ productivity
advantage

The earlier econometric analysis ignored the potential endogeneity and selection biases
associated with the estimation of the productivity advantage of multinationals. The issues arise
from a correlation between productivity and input levels—a firm may respond to a productivity
shock by adjusting input levels. If the problem is not corrected, traditional estimation such as OLS
will lead to biased parameter estimates and, therefore, incorrect statistical inference. As a robust
check to the previous results, this study follows the Levinsohn-Petrin analytical framework for
estimating the production function, and the simultaneity and selection biases are explicitly
corrected (Levinsohn and Petrin 2003). This approach allows verification of the causal effect that
becoming a multinational has on productivity.

To explicitly correct for the simultaneity and selection biases in estimating the production function,
Equation (1) needs to be specified differently. For the purpose, this study closely follows the
models used by De Loecker (2013) and Bai, Krishna and Ma (2017) for detecting learning by
exporting. Specifically, the empirical model for detecting the learning effect after becoming
multinationals becomes:

In(Y;,) = & + ¢ In(Ly,) + o, IN(K,)) + a5 IN(M,) + ,C,, + AD, + @, + 17, (2)

3 .
@, = 9(@,,, F, D;t()+ Se =0+ 249] (@)’ +BF, +7/1D;t( + Git (3)
=

where C, is capacity utilization; @, and 7, are the transmitted productivity component and the

error terms, respectively; and D, is the young firm dummy variable. The remaining variables are
the same as those in Equation (1). All variables are defined as before.

In the production function, capacity utilization and industry—year specific effects are controlled for
as before. The error terms are uncorrelated with input choices, while the transmitted productivity
component is a state variable that affects firm input decisions. This causes the simultaneity and
selection problem when estimating the production function.

Under the model specification, the transmitted productivity component in Equation (2) is governed
by the productivity evolution process in Equation (3). The current productivity level is specified as
a function of the previous productivity level, multinationality and firm age. Similar to Petrin, Poi
and Levinsohn (2004) and Bai, Krishna and Ma (2017), a cubic polynomial is used in this current
study to approximate the dependence of current productivity on previous productivity.

The current productivity level depends on the productivity level the year prior. Therefore, the
multinationality coefficient captures the current incremental learning from becoming a
multinational. The estimation of the model can test whether learning is present. However, unlike
the regression model for OLS estimation, the analysis here is close to the regressions with firm
fixed effects and does not directly provide evidence on the selection effect.
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The model is estimated using the Levinsohn-Petrin framework'3—a two-step estimation. The first
step is to run the following linear regression by OLS:

In(Y,) = o + o5 In(L)+ > > g [In(K) T [INM)T +@.C, + AD,, +7, (4)

For a set of candidate values for capital and intermediate inputs, a prediction for @, can be
calculated:
n b
¢ = +Z Zb Oﬂab In(Klt)] [In(Mit)] (5)
Cbn = ¢|t -0y In(Kit) Oy In(Mit)
The second step is to run the following non-linear regression:
é\)lt:70+71é\)|t—l+7/20/\)|f—1+7/3é)|f—1+BEt+7/de+ it (6)
Substituting Equation (5) into Equation (6) provides the following equation:
A 3 A j
b = 1o+ @ IN(K) + 2, M) + Y7, [ s — @ In(K, )+, In(M. ) | -
j=1
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The estimation results are reported in Table 4. The coefficients for labour, capital and intermediate
inputs are similar to those in OLS regressions. Importantly, the estimated coefficients for the
multinational dummy variables are positive and highly statistically significant. Therefore, the
alternative model specification that corrects for potential endogeneity issues continues to show
that there is a learning effect after firms become multinationals, which confirms the results earlier
in the current paper.

13. For a description of how to estimate such a model using the Levinsohn-Petrin framework, see Petrin, Poi and
Levinsohn (2004).
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Table 4
Correcting the simultaneity and selection biases in estimating the production function,
2000 to 2014

Canadian and foreign

All multinationals multinationals separated
Column 1 Column 2
First-stage estimation
Log labour input
Coefficient 0.2670 ** 0.2670 **
Standard error 0.0007 0.0007
Capacity utilization
Coefficient 0.0240 ** 0.0240 **
Standard error 0.0005 0.0005
Industry—year dummy variables Included Included
Number of observations 1,893,380 1,893,380
Second-stage estimation
Log capital input
Coefficient 0.0400 ** 0.0400 **
Standard error 0.0001 0.0001
Log intermediate input
Coefficient 0.5980 ** 0.5980 **
Standard error 0.0001 0.0001
Young firm
Coefficient -0.0030 ** -0.0030 **
Standard error 0.0002 0.0005
Multinational
Coefficient 0.0140 ™ Not included
Standard error 0.0003 Not included
Canadian multinational
Coefficient Not included 0.0130 ™
Standard error Not included 0.0005
Foreign multinational
Coefficient Not included 0.0140 ™
Standard error Not included 0.0003
Number of obsenations 1,685,365 1,685,365

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

Source: Statistics Canada, authors' compilation based on data from the linked survey of Canada's International Investment Position
and National Accounts Longitudinal Microdata File.
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5 Research and development and the productivity
advantage of multinationals

Why are multinationals more productive than non-multinationals? This section discusses the link
between productivity and investment in R&D. R&D is considered to be the most important factor
in developing a firm’s technological or innovative capacity and is the key driver in improving
productivity. This section tests the fourth hypothesis—that is, whether or not the productivity
advantage of multinationals ex-ante or ex-post is due to their higher investment in R&D and their
ability to generate higher returns from the investment.

R&D is a process of applying new ideas and initiatives, and it requires time to create innovation
capacity and generate innovative products and production methods. Therefore, R&D is measured
in this study as stock, and R&D intensity is measured as R&D stock per worker.

The estimation results for the linkage between R&D and productivity are reported in Table 5.
Those regressions are based only on R&D-performing firms to determine whether R&D-
performing multinationals behave differently than R&D-performing non-multinationals.
Multinational firms are treated differently before and after becoming multinationals in this study.
The first five regressions (Columns 1 to 5 in Table 5) are based on unbalanced data, while the
last regression (Column 6 in Table 5) is based on balanced data.
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Table 5
Estimation of the linkage between research and development and the productivity advantage of
multinationals, 2000 to 2014

Balanced
Unbalanced data data
Goods- Services-
All All All producing producing All
industries industries industries industries industries industries
Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
Log labour input
Coefficient 0.2930 ** 0.3150 ** 0.3150 ** 0.2840 ** 0.3460 ** 0.2940 **
Standard error 0.0023 0.0023 0.0023 0.0035 0.0031 0.0026
Log capital input
Coefficient 0.0700 ** 0.0660 ** 0.0660 ** 0.0780 ** 0.0530 ** 0.0610 **
Standard error 0.0010 0.0010 0.0010 0.0014 0.0015 0.0011
Log intermediate input
Coefficient 0.6180 ** 0.6150 ** 0.6150 ** 0.6310 ™ 0.6000 ** 0.6480 **
Standard error 0.0024 0.0024 0.0024 0.0039 0.0029 0.0025
Multinationality: Ex-ante
Coefficient 0.1240 ** 0.1090 ** -0.0120 0.0100 -0.0470 0.0240
Standard error 0.0035 0.0025 0.0198 0.0254 0.0307 0.0214
Multinationality: Ex-post
Coefficient 0.1780 ** 0.1620 ** 0.0550 ** 0.0150 0.1260 ** 0.1160 **
Standard error 0.0037 0.0036 0.0179 0.0231 0.0273 0.0184
Multinationality: All-time
Coefficient 0.2090 ** 0.1910 ** 0.1150 ** 0.0560 ** 0.2120 ** 0.0380 t
Standard error 0.0038 0.0038 0.0160 0.0197 0.0266 0.0164
Young firm
Coefficient 0.0440 ** 0.0450 ** 0.0450 ** 0.0380 ** 0.0480 ** 0.0270 **
Standard error 0.0021 0.0021 0.0021 0.0025 0.0033 0.0045
Capacity utilization
Coefficient 0.0480 ** 0.0470 ** 0.0470 ** 0.0540 ** 0.0380 ** 0.0430 **
Standard error 0.0016 0.0016 0.0016 0.0021 0.0024 0.0022
Log R&D intensity
Coefficient Not included 0.0310 ** 0.0290 ** 0.0200 ** 0.0390 ** 0.0220 **
Standard error Not included 0.0005 0.0005 0.0006 0.0008 0.0005
Log R&D intensity x
Multinationality: Ex-ante
Coefficient Not included Not included 0.0120 ** 0.0090 ** 0.0160 ** 0.0060 t
Standard error Not included Not included 0.0021 0.0028 0.0032 0.0023
Log R&D intensity x
Multinationality: Ex-post
Coefficient Not included Not included 0.0110 ** 0.0120 ** 0.0070 t 0.0020
Standard error Not included Not included 0.0020 0.0026 0.0029 0.0019
Log R&D intensity x
Multinationality: All-time
Coefficient Not included Not included 0.0080 ** 0.0110 ** 0.0020 0.0130 **
Standard error Not included Not included 0.0018 0.0022 0.0028 0.0019
Industry—year dummy variables Included Included Included Included Included Included
Number of obsenations 243,736 243,736 243,736 145,717 98,019 148,803
R-squared 0.9645 0.9655 0.9655 0.9727 0.9554 0.9754

** significantly different from reference category (p < 0.01)
1 significantly different from reference category (p < 0.10)
Notes: Columns 1 to 3 are different model specifications for the sample of all industries. All columns show regression results of

ordinary least squares (OLS) with robust standard errors, but results remain intact under firm-clustered standard errors. R&D: research
and development.

Source: Statistics Canada, authors' compilation based on data from the linked survwey of Canada's International Investment Position
and National Accounts Longitudinal Microdata File.
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As shown in Column 1, the productivity advantage for R&D-performing multinationals ex-ante or
ex-post is smaller than those in table 2. This is expected, since the groups of firms are more
comparable after excluding non-R&D-performing firms that are most likely non-multinationals,
smaller and less productive. The coefficient of the young firm dummy variable now becomes
positive and significant. This implies that among all R&D-performing firms, younger firms (6 years
or less) are more productive than older firms. The previous estimation results (including all firms)
indicate that younger firms are generally less productive than older firms. Therefore, the
productivity gap between younger and older firms is larger among non-R&D-performing firms.
Given that non-R&D-performing firms are usually small firms, this result is consistent with findings
in the literature for Canada.'*

For Column 2, the R&D variable is introduced under the assumption that the returns from R&D
are the same for multinationals (ex-ante and ex-post) and non-multinationals. The estimation
shows that the coefficients on the multinational dummy variables become smaller. This means
that part of the productivity advantage among multinationals comes from having higher R&D
intensity than non-multinationals. In particular, the introduction of the R&D variable causes the
productivity advantage to decrease from 13.2%%° to 11.5% for multinationals ex-ante, and from
19.5% to 17.6% for multinationals ex-post.

For Column 3, it is assumed that the R&D returns to multinationals are different from those to
non-multinationals. As a result, the interaction terms between the R&D variable and the
multinational dummy variables are introduced. All interaction terms are positive and statistically
significant, meaning that the returns to R&D are higher for all multinationals than for non-
multinationals. Notably, the coefficients on the multinational dummy variables are substantially
lower. That is, after R&D effects are controlled for, the productivity advantage of multinationals
decreases from 13.2% to almost 0.0% ex-ante, and from 19.5% to 5.7% ex-post. Therefore, the
productivity advantage of multinationals largely results from more investment in R&D, and the
selection effect disappears for R&D-performing firms.

The estimations are then recalculated separately for goods-producing and services-producing
industries. Unsurprisingly, the selection effect disappears in both regressions after controlling for
the impact of R&D, and the learning effect disappears for goods-producing industries, but not for
services-producing industries (see Columns 4 and 5 of Table 5).

The results with the balanced panel (Column 6) are similar to those with the unbalanced panel
(Column 3) for all industries, indicating that entrants and exits over the sample period have no
significant impact on estimation results.

In summary, the empirical evidence suggests that among R&D-performing firms, the productivity
advantage of multinationals can largely be explained by their higher investment in R&D than non-
multinationals, and the productivity advantage of firms before becoming multinationals can be
fully explained by their higher investment in R&D than non-multinationals. The findings confirm
the fourth hypothesis: higher firm-level R&D efforts and effects contribute significantly to the
productivity advantage of multinational firms.

14. Tang (2014) and Liu and Tang (2017) show that young firms are less productive, on average, and Tang and Van
Assche (2017) show that young firms become more productive when small firms are excluded.

15. The productivity advantage of multinationals can be calculated based on coefficients of multinational dummy
variables. For example, because the coefficient of multinationals ex-ante equals 0.124 in Column 1 of Table 5, the
corresponding productivity advantage of multinationals ex-ante becomes 13.2% (the exponential value of 0.124,
minus 1).
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Why, then, is R&D more important to multinationals than to non-multinationals? A popular
explanation is that multinationals are better able to exploit their R&D investments and, therefore,
generate higher productivity from those investments than non-multinationals. Multinationals may
be able to generate greater R&D returns because of flexible production structures across
countries, larger product markets, and access to foreign advanced technologies and resources,
or because of superior managerial skills and strategic thinking.

6 The conscious selection behaviour of multinationals

To further determine why multinationals are more productive than non-multinationals, this
section discusses their differences in investment behaviours—in particular, how a firm’s current-
year investments in R&D are associated with firm specifics, given the firm’s investments in the
previous year. Besides firm age, firm size and productivity, the important firm specifics are
multinationality and ownership. The large firm dummy variable is 1 for firms with 500 employees
or more, and 0 otherwise.

The variable on previous-year investments captures not only the firm’s past investment
behaviours, but also its operational scale. Industry—year dummy variables are introduced for all
regressions. These capture all time-variant and time-invariant industry-specific effects. For
example, they capture industry—year specific effects from changes in the business environment,
including competition and business dynamism (e.g., entry or exit).

Table 6 reports the estimation results for investments and their association with multinationals.
Column 1 shows that R&D investments in the current year are positively and significantly related
to investments in previous years.'® They are also positively and significantly associated with
Canadian multinationals, large firms, young firms and productivity in previous years.

16. Firms might not invest every year. To facilitate this analysis with dependent variables in logs, 1 is added to each
firm’s investment value. Since any investment is fairly large, this does not affect the results.
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Table 6
Estimation results of the relationship between investments and multinationality, 2000 to 2014
Research and development

investment (log) Physical investment (log)
Column 1 Column 2 Column 3 Column 4

Lagged dependent variable

Coefficient 0.8640 ** 0.8640 ** 0.6140 ** 0.6130 **

Standard error 0.0008 0.0008 0.0008 0.0008
Canadian multinational

Coefficient 0.0690 ** Not included 0.4330 ** Not included

Standard error 0.0193 Not included 0.0290 Not included
Foreign multinational

Coefficient -0.0510 Not included 0.3790 ** Not included

Standard error 0.0114 Not included 0.0186 Not included
Canadian multinationality: Ex-ante

Coefficient Not included 0.2400 ** Not included 0.8200 **

Standard error Not included 0.0475 Not included 0.0602
Foreign multinationality: Ex-ante

Coefficient Not included 0.1500 ** Not included 0.6890 **

Standard error Not included 0.0192 Not included 0.0246
Mixed multinationality:* Ex-ante

Coefficient Not included 0.2960 ** Not included 0.7360 **

Standard error Not included 0.0879 Not included 0.1184
Canadian multinationality: Ex-post

Coefficient Not included 0.0650 ** Not included 0.4450 **

Standard error Not included 0.0367 Not included 0.0577
Foreign multinationality: Ex-post

Coefficient Not included -0.0430 T Not included 0.3890 **

Standard error Not included 0.0176 Not included 0.0277
Mixed multinationality:* Ex-post

Coefficient Not included 0.0220 Not included 0.7340 **

Standard error Not included 0.0526 Not included 0.0679
Canadian multinationality: All-time

Coefficient Not included 0.1140 ** Not included 0.3360 **

Standard error Not included 0.0321 Not included 0.0494
Foreign multinationality: All-time

Coefficient Not included -0.0530 ** Not included 0.3350 **

Standard error Not included 0.0169 Not included 0.0300
Mixed multinationality:* All-time

Coefficient Not included 0.0030 Not included 0.5620 **

Standard error Not included 0.0215 Not included 0.0310
Large firm

Coefficient 0.4900 ** 0.4730 ** 1.6610 ** 1.6130 **

Standard error 0.0223 0.0223 0.0287 0.0289
Young firm

Coefficient 0.0480 ** 0.0480 ** -0.3200 ** -0.3190 **

Standard error 0.0034 0.0034 0.0076 0.0076
Lagged multifactor productivity in log

Coefficient 0.0660 ** 0.0620 ** 0.2360 ** 0.2200 **

Standard error 0.0037 0.0037 0.0096 0.0095
Industry—year dummy variables Included Included Included Included
Number of obsenvations 1,685,365 1,685,365 1,685,365 1,685,365
R-squared 0.7994 0.7994 0.3991 0.3995

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

T significantly different from reference category (p < 0.10)

1. Mixed multinationality refers to multinationals that switched from Canadian to foreign ownership, or vice versa.

Notes: The difference between Column 1 and Column 2 is that they represent different model specifications for investment in
research and development. The same explanation applies to Column 3 and Column 4 for physical investment. All columns show
regression results of ordinary least squares (OLS) with robust standard errors, but results remain intact under firm-clustered
standard errors.

Source: Statistics Canada, authors' compilation based on data from the linked surey of Canada's International Investment Position
and National Accounts Longitudinal Microdata File.
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Notably, only Canadian multinationals are involved in more R&D investment than non-
multinationals. This result is consistent with findings by Tang and Rao (2003), who show that
foreign-controlled firms are less R&D-intensive than Canadian-controlled firms, since R&D
activities for multinationals tend to be centralized in their respective parent countries. However,
despite centralization of R&D activities abroad, foreign-controlled firms in Canada may still benefit
from technology and knowledge transfers from their parent companies.

In Column 2, multinationals are specified in more detail and their R&D investment behaviour ex-
ante and ex-post is examined. Given the estimation results in Column 1 for Canadian and foreign
multinationals, the signs, magnitudes and significances of coefficients in Column 2 for
multinationals, ex-post and all-time, by type, are expected. However, the results of coefficients for
multinationals ex-ante are interesting: for all three coefficients for ex-ante multinationals
(Canadian, foreign and mixed),!” the results are positive, statistically significant and much larger
than the corresponding ex-post and all-time results. This result implies that during the period
beforehand, multinationals invested more in R&D, on average, than non-multinationals. After
becoming multinationals, these firms largely reduced their R&D investments.

R&D activities are investments in intangibles. To see how multinationals behave differently in
investments in tangibles, the same exercise was repeated for investments in machinery,
equipment and building structures (Columns 3 and 4 in Table 6). The estimation results show that
both Canadian and foreign multinationals invest more in tangible assets than non-multinationals,
and they invest more before they become multinationals.

There are two important differences between investments in R&D and investments in tangible
assets. First, young firms are found to invest more in R&D but less in tangible assets than older
firms. This may be because young firms focus more on the development and improvement of their
products, which require more intangible assets, while established firms focus more on the
production of mature products, which requires more physical assets. Second, foreign
multinationals rival Canadian multinationals in tangible investment but not in R&D investment.

However, both Canadian and foreign multinationals reduce their investments in both R&D and
tangible assets after they become multinationals. This may be related to conscious selection
behaviour, as discussed by Alvarez and Lopez (2005) in the context of exports. In this context,
this means that firms consciously invest more to enhance their productivity and ability to
undertake outward FDI before achieving multinationality.

17. Firms that were Canadian multinationals in some years and foreign multinationals in other years are called mixed
multinationals in this paper.
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7 Conclusion

Multinationals play an important role in the world economy because they are larger, innovate
more, are more productive and pay higher wages compared with non-multinationals.

A systematic analysis of the economic performance of multinationals was provided using a
micro database constructed from several administrative microdata files in Canada. The sources
of the multinationals’ superior productivity performance were then traced. This current study
showed that Canadian multinationals were as productive as foreign multinationals and that
multinationals were about 23% more productive than comparable non-multinationals on
average. In addition, it showed that more productive firms not only chose to become
multinationals, but also became more productive after becoming multinationals. This suggests
that both selection and learning effects are at play in the superior productivity performance of
multinationals. In addition, the results show that the selection effect is much larger than the
learning effect. Furthermore, the superior productivity performance of multinationals was largely
because of their conscious selection behaviour in terms of investments in both tangible assets
and research and development (R&D), as well as their ability to generate higher productivity
from their R&D investments.

The finding that the productivity advantage of multinationals mainly results from the selection
effect has important implications for policy development associated with both inward and outward
foreign direct investment. Firms can learn from foreign operations or affiliates, but to enter foreign
markets, they need to improve their productivity beforehand by consciously investing in R&D and
tangible capital, and by developing the capacity for efficiency.
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