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Analytical Studies: Methods and References

Papers in this series provide background discussions of the methods used to develop data for
economic, health, and social analytical studies at Statistics Canada. They are intended to provide
readers with information on the statistical methods, standards and definitions used to develop
databases for research purposes. All papers in this series have undergone peer and institutional
review to ensure that they conform to Statistics Canada's mandate and adhere to generally
accepted standards of good professional practice.

The papers can be downloaded free at www.statcan.gc.ca.
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Abstract

This paper provides an update to the work of Abbes et al. (2022a) and to the Canadian Patent
Research Database (CPRD). The CPRD was created to study patenting, an important indicator
of innovative activity, at the micro level. The CPRD was created by linking selected variables from
the European Patent Office’s (EPO) Worldwide Patent Statistical Database (PATSTAT), a
database on patent applications, to administrative data holdings at Statistics Canada. Originally,
the 2018 version of PATSTAT was used to create a CPRD that covered the period from 2001 to
2015. PATSTAT 2021 was used to extend the coverage of the CPRD up to and including 2019.
This paper documents the resulting changes in the CPRD.
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1 Introduction

The Canadian Patent Research Database (CPRD) is a micro-level database developed to study
innovative activity in Canada. The objective is to create a database of patenting activity by
Canadian-resident businesses and Canadian residents. The first version of the CPRD, released
in March 2022 (see Abbes et al. [2022a] and Abbes et al. [2022b] for more details), linked selected
variables from the Worldwide Patent Statistical Database (PATSTAT) 2018 to administrative data
on Canadian-resident businesses from Statistics Canada. PATSTAT is produced by the EPO
using patent application data collected from patent offices around the world. Because of the time
needed to collect and process patent data from across the world, and the fact that patent
applications are published 18 months after the applications are filed, the data for the most recent
years are normally incomplete. As a result, the first version of the CPRD covered the period up to
2015. This article documents the update of the CPRD using PATSTAT 2021, which allows the
CPRD to provide patent data up to 2019.

Besides allowing for an extension of the CPRD along the time dimension, the incorporation of
another vintage of PATSTAT allows the investigation of changes in the coverage of the PATSTAT
file for Canada over time. This document presents the change in the number of patent grants by
Canadian-resident businesses between the two vintages of PATSTAT. It also notes other
changes to the CPRD that were made to improve its ability to meet research needs. Detailed
breakdowns of the trends by industry, firm size and patent office are not presented in this update
because the general findings of Abbes et al. (2022a and 2022b) remain unchanged.
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2  Patent applications and linkage rates

Abbes et al. (2022a) found that the number of patent applications by Canadian-resident
businesses rose modestly from 2001 to 2015, increasing during the early portion of the period
and decreasing later on. The updated CPRD presents the same pattern and reveals that the
decline in patent applications continued into 2016 (Chart 1). However, the number of patent
applications then started to increase slowly up to 2019. From 2001 to 2019, the cumulative growth
in the number of patent applications per year was 15.4%.

The number of applications for Canadian-resident businesses in PATSTAT 2021 fell from around
12,000 in 2019 to around 7,000 in 2020 and 600 in 2021. A similar decrease was observed in the
last two years of PATSTAT 2018 because applications are generally not published until 18 months
after their application date. Since the last two years of the file are largely incomplete, they are
omitted from the CPRD.

These applications are then linked to Statistics Canada administrative data. The linkage rate
remains high; Abbes et al. (2022a) reported a linkage rate of 93.7%. The linkage rate for the
updated database is 96.1%. The improvement occurred across all years because of additional
manual checks on the previously unlinked applications.

Chart 1
Patent applications for Canadian-resident businesses by year of application
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Source: Statistics Canada, Canadian Patent Research Database.

3 Patent grants

While the administrative delays between the filing of an application and its publication are known,
the time between when a patent application is filed and when a patent is granted is less certain,
since PATSTAT does not indicate when a patent is granted. It indicates only whether the patent
was granted or not. To illustrate the length of time needed to collect reliable data on grant rates
(the percentage of patent applications that are granted by year of application), Chart 2 compares
the grant rates from PATSTAT 2018 and PATSTAT 2021. In the work of Abbes et al. (2022a), the
data on grants were reported only up to 2011 because of the uncertainty about whether sufficient
time had passed for reliable estimates to be obtained, despite data on applications being reported
up to 2015. Chart 2 indicates that the caution was warranted. In fact, Chart 2 suggests that an
earlier cut-off date could have been justified. Up to 2008, the grant rates are close. The grant rate
reported for 2008 using PATSTAT 2021 was 62.6%, versus 59.2% using PATSTAT 2018. If it is

Analytical Studies — Methods and References -7- Statistics Canada — Catalogue no. 11-633-X, no. 047



assumed that PATSTAT 2021 gives the correct value for 2008, then the 3.4 percentage point
difference between the two versions of PATSTAT implies a 5.4% error in the grant rate when
PATSTAT 2018 is used. The difference in the grant rate between PATSTAT 2021 and PATSTAT
2018 increases to 5.8 percentage points in 2009 (9.2% error), 8.6 percentage points in 2010
(13.0% error) and 12.6 percentage points in 2011 (19.7% error). If a 10% error is acceptable, then
2009 should have been the cut-off date for the grant rate using PATSTAT 2018. This suggests
that 2012 could be an acceptable cut-off date for the grant rates using PATSTAT 2021.

Similar analysis is carried out by patent office. The gap between the grant rates calculated using
PATSTAT 2018 and PATSTAT 2021 for 2011 is largest for the EPO (26.6 percentage points) and
smallest for the United States Patent and Trademark Office (USPTO) (5.7 percentage points).
The gaps for the Canadian Intellectual Property Office and other offices are around the gap for all
offices. This suggests that data on patent grants from the USPTO are more likely to be complete
in recent years, while data from the EPO tend to lag behind those from the other offices. The
differences between patent offices may indicate that the USPTO is faster in granting patents than
other offices, particularly the EPO.

Chart 2
Grant rate for applications made by Canadian-resident businesses: A comparison
of the Worldwide Patent Statistical Database 2018 and 2021
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Source: Statistics Canada, Canadian Patent Research Database.

4  Firms that patent and the number of applications

Multiple applicants can be listed on each patent application. To avoid double counting, the first
version of the CPRD kept only the first company that was listed on each application. While this
approach ensures that each patent application is counted only once at the aggregate level,
researchers may want to know whether a firm is involved as an applicant regardless of whether it
appears as the first company on the application or not. To accommodate this type of analysis, the
firm-level counts of patent applications in the micro-database are now constructed with all
applicants, not just the first applicant. Furthermore, the patent-level file includes multiple entries
for each firm that appears on the application.

The impact on analysis carried out using the first version of the CPRD is expected to be minimal.
Chart 3 shows the number of patent applications (as in Chart 1) and the total number of Canadian-
resident business applicants on those applications. In one year, a business can be counted twice
if it is on two separate patent applications. Non-business applicants and applicants that do not
reside in Canada are excluded from these counts. On average, there are roughly 500 more
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applicants than applications each year, or 3.9% per year. The difference between applicants and
applications is smallest in the earliest years. There is a difference of roughly 120 in 2002, while
the difference is largest in 2013, at 1,800.

Chart 3
Patent applications and patent applicants
number

16,000

14,000

12,000 —

10,000

8,000

6,000

4,000

2,000

0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

==0==Applications Applicants

Source: Statistics Canada, Canadian Patent Research Database.
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5 Conclusion

This paper documented the changes made to the CPRD in light of the availability of the 2021
version of PATSTAT. Overall, the linkage rate of PATSTAT to Statistics Canada data sources has
improved, increasing the number of patents available for analysis in all years. As discussed by
Abbes et al. (2022a), the high linkage rate (now 96.1%) ensures that analyses conducted with all
applications and with those linked to Statistics Canada’s administrative data in the CPRD are
comparable. The updated PATSTAT data also enabled the completeness of the patent grant data
to be investigated. The grant rate of patents is found to be underestimated in the most recent
years of PATSTAT. For example, in PATSTAT 2018, the grant rate for 2011 was 51.4%,
compared with 64.0% for the same year in PATSTAT 2021. The results suggest that 2012 is an
appropriate cut-off for analysis using patent grants in the CPRD based on PATSTAT 2021. Finally,
the CPRD now includes all firms that file for patent applications, not just the first firm on each
application.
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