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• IP protection is credited with significant contributions toward innovation and economic 
growth.  IP constitutes one measurable component of innovation. 

• Studies have used the number of patents or registered trademarks as proxy measures of 
country innovativeness. However:

• Not all inventions are formally protected by an IP right

• Not all IP rights have economic value

• Little research and analysis that addresses key policy questions as related to IP, i.e. 

• Is there a link between use of formal IP and firms’ economic performance?

• Is IP ownership by Canadian firms benefiting the economy? If yes, how?

IP and Innovation

Firm level analysis can shed light into whether and how IP contributes to business 
success
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• Canadian Intellectual Property Office (CIPO) administrative data
• Data not collected with a view to support policy development
• Limited to IP filed/registered in Canada (not by Canadians)
• Not focused on businesses (large part of CIPO clients are individual inventors and creators)

• Statistics Canada
• Innovation surveys collect little info on IP

• Survey of Innovation and Business Strategies (SIBS) – focus on companies with more than 20 employees

• Survey on Financing and Growth of Small and Medium Enterprises – focus on SMEs

• Survey of Intellectual Property Management (SIPM, 2010) – data on select innovative industries only
• LFE linked patent record data (CIPO, USPTO, PATSTAT)

• WIPO
• Aggregate data on patents, trade-marks, industrial design by Canadians and in Canada

• Other data
• Collected by government programs at either the application or post-funding phases

Canadian data on IP
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• Complement existing data on IP (CIPO, surveys, WIPO etc.) and Statistics Canada LFE 

• Establish a baseline for the effectiveness of the IP strategy

• Address both Awareness and Use of IP

• Profile the “non-users”, identify challenges and understand IP decisions

• Get a better understanding of whether and why businesses think IP is relevant for growth

• Collect data on under-represented groups (businesses governed/owned by women, 
new Canadians, and Indigenous entrepreneurs).

Why a new survey on IP?
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• ISED and CIPO collaborated with Statistics Canada to sponsor the Survey of Intellectual 
Property Awareness and Use (IPAUS)—the first survey of its kind in Canada 

• Benefits of working with Statistics Canada
Canada’s National Statistical Agency with reputable statistics 
Access to Business Register of all businesses in Canada to ensure proper coverage
Content development and questionnaire testing
 Electronic Questionnaire as collection vehicle
Advanced Scientific methodology for sampling, weighting and estimation
Well-developed processing system for edit and imputation
 Experienced data analysts
Quality estimates
Dissemination on Statistics Canada’s website 
Data linkage in Statistics Canada’s Linkable File Environment

• Results:  thousands of data points available for input into evidence-based policy 
making.

Collaboration with Canada’s National Statistical Agency
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• Project commenced in 2018, part of the National IP Strategy

• The IPAUS survey targets
• 16,000 enterprises in Canada in all sectors of the economy (including 2 special 

groups:  ICT and clean tech)
• small, medium and large firms (by employment)
• 4 regions (Atlantic, Quebec, Ontario, rest of Canada)

• Survey in the field from November 2019 to February 2020
• Response rate over 75% (consistent across size/sector/geography 

segments)

• Release date: February 2021

Intellectual Property Awareness and Use Survey (IPAUS)
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… business structure and executive demographics;
• age of the business, governance, owner and executive demographics

IPAUS collected data on…
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… intellectual property use

• by types of IP; inside and outside Canada
• Recent filings of IP by type and by 

international jurisdiction
• challenges and obstacles to IP use and 

with filing/registration process
• strategic business activities associated with 

IP use, including licensing
• contribution of IP to business performance

… intellectual property awareness 

• familiarity with different types of IP 
• consultation/use of experts on IP
• sources of information consulted 
• type of information sought
• availability of information 

… business structure and activities 
• geographic markets for sales, type of products [goods vs services], innovation activities including 

R&D, funding



Business Familiarity with IP is…
58% of businesses in Canada are 
familiar with at least one type of IP … positively associated with firm size

… associated with international trade
• Exporters: 76% vs 60% of non-exporters
• Importers: 76% vs 55% of non-importers

… associated with growth
• High-growth firms: 64%, compared to 51% no growth

… associated with obtaining funding
• Firms having received public sector funding: 72%
• Firms having received private sector funding: 70%

… associated with R&D spending
• Firms spending R&D: 84% compared to 55% not 

spending on R&D
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16.3% of enterprises with female primary decision makers were 
familiar with IP, in comparison with 23.9% of enterprises with 
male primary decision makers
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• Exporters were 3.6 times more likely to seek IP 
information than non-exporters

• High-growth firms were 1.8 times more likely to seek 
IP information than the average firm

• Innovators (in general) were 4.8 times more likely to 
seek IP information than non-innovators

• Firms spending in R&D were 6.4 times more likely to 
seek IP information than those not spending on R&D

IP Guidance and Advice
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• 7% of businesses sought IP information, 
guidance or advice 
• 90% of those businesses indicated it was sufficient for their 

needs



Where IP Advice was sought
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• 66%  - external law firms or lawyers

• 27%  - patent or trademark agents

• 22%  - CIPO

• 21%  - other Canadian government offices

• 13 %  - in-house legal counsel
• Large firms 4.8 times more likely than the average

• 12% - foreign IP offices
• Large firms 2.5 times more likely than the average
• Exporters 1.8 times more likely than non-exporters
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9.8% of enterprises with female primary decision makers 
sought advice from IP Strategists, in contrast to just 4.3% of 
enterprises with a male primary decision maker

Of the 7% of businesses that sought IP information, guidance or advice



IP topics queried

7% of businesses sought IP 
information, guidance or 
advice
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18% of businesses in Canada own at 
least one type of formal IP in Canada

Business formally protect their IP...

5% of businesses own at least one 
type of formal IP outside of Canada

• IP ownership is positively associated with firm size; ranges from 14% (firms with 1 to 4 
employees) to 73% (large firms)

• IP ownership varies across industries
• ownership in both Clean Technology Industries and Information and Cultural Industries is 

48%

• High-growth firms are twice more likely to own IP than no-growth counterparts

• Exporters are 2.4 times more likely to own IP than non-exporters

• Innovators in general are 2.8 times more likely to own IP than non-innovators

• Firms spending in R&D are 3.4 times more likely to own IP than those not spending in 
R&D
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The degree to which women have ownership in an enterprise is not directly correlated to the propensity of the 
enterprise having IP in Canada, or abroad. 



IP contribution to business performance
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• 4% of businesses in Canada filed for IP protection
• positively associated with firm size: from 2% (firms with 1 to 4 employees) to 46% (large 

firms)

• IP filing varied across industries
• Clean Technology Industries were 5 times more likely to have filed for IP
• Manufacturing: 2.9 times more likely

• IP filing seems positively associated with: 
• firm growth
• international trade
• innovation and  R&D spending

• There is almost no difference in filing behaviour of businesses where the 
primary decision maker is male (4.1%) or female (3.3%). 

Recent filing behaviour (2017-2019)
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4% of businesses in Canada filed for IP protection 2017 - 2019 

Recent filing behaviour (2017 to 2019)

• 96 % filed in Canada

• 47 % filed in the US

• 18 % filed in Europe

• 8 % filed in China

• 4 % filed in Japan

• 11 % filed in other countries or regions

• 27 % filed for patents

• 73 % filed for trademarks

• 5 % filed for industrial designs

• 15 % filed for copyrights

• 4 % filed for other IP rights
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86% of businesses encountered no difficulties when filing for IP



Businesses have IP they decide not to formally protect

6% of businesses had IP that they 
chose not to formally protect
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Prefer to keep IP as a trade secret
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16% of those 
businesses prefer 
to keep IP as trade 
secret

Half of those 
businesses cite 
financial costs as 
main reason for not 
protecting IP
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Strategic Activities Regarding Intellectual Property

12% of businesses 
participated in at least 
one strategic activity 
regarding IP

4% of businesses in 
Canada had a formal 
IP strategy to protect 
their IP
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… is associated with firm size
• from 2% among smallest firms to 42% among large firms

… is positively associated with international trade
• Exporters are 4 times more likely to have an IP strategy than non-exporters
• Importers are 3.2 times more likely than non-importers

… is positively associated with firm growth 
• High-growth firms are 2.5 times more likely to have an IP strategy

… is positively associated with innovation
• Innovators in general are 4.9 times more likely to have an IP strategy than non-

innovators. Product innovators are 7.2 times more likely to have an IP strategy

… is positively associated with R&D spending
• Firms spending in R&D are 5.9 times more likely to have an IP strategy

Having an IP strategy…
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• Ongoing collaboration with Statistics Canada, CIPO, ISED-SRRB 
on further research and analysis using data from the IPAUS 
and the LFE linked data

• Identify new research partners and opportunities inside and 
outside the department and the government

• Develop and implement approaches to disseminate research 
results with a view of increasing impact and raising awareness 
of research opportunities

Next steps
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Teodora Cosac

Marketplace Frameworks Policy Branch

teodora.cosac@canada.ca
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IMPORTANCE OF PATENTS
(AND HOW TO CALCULATE IT)

DR. ANDREW W. TORRANCE (BROAD INSTITUTE OF MIT AND HARVARD)
DR. LISA C. FRIEDMAN (PATENTVECTOR LLC)

DR. JEVIN D. WEST (UNIVERSITY OF WASHINGTON)



NETWORK ANALYSIS

• Patent publications and citations 
among them form vast network
 Publications are “nodes”
 Citations are “links”

• Network represents millions of choices 
inventors have made about how to 
situate their new ideas within the 
context of existing knowledge

• We use eigenvector centrality and 
hierarchical graphing approaches to 
construct comprehensive citation 
networks

• Structure of this network holds a 
wealth of information about where 
knowledge is generated, where it 
flows, and how patterns have, and 
likely will, change



ALL PATENTS GREAT AND SMALL

• Article All Patents Great and Small:  
A Big Data Network Approach to 
Valuation (Torrance & West 2017) 
describes our database and network 
analysis methods and is available 
as free PDF download on SSRN

• This study confirmed that 
Eigenvector centrality and 
hierarchical graphing approaches 
work especially well for analyzing 
patent documents

• Early on, we used bulk data from 
USPTO, but we now use worldwide 
patent bulk data from PATSTAT

• Thank you very much to my 
wonderful colleagues at PATSTAT, 
Geert Boedt and Martin Kracker



















PATENTS IN THE NETWORK

PATENT TYPE TOTAL NUMBER

ALL PATENT DOCUMENTS ~127 000 000

PATENT DOCUMENTS IN NETWORK ~62 000 000

REGULAR (E.G., U.S. UTILITY) ~25 000 000

DESIGN (U.S.) ~712 000

PLANT (U.S.) ~28 191

REISSUE (U.S.) ~36 063

APPLICATIONS ~37 000 000

TOTAL CITATIONS ~328 000 000



DATA AND NETWORK

• Resulting network includes rich 
internal structure
 Patents disclosing closely-related 

technologies cluster closely together
 There are clusters within clusters within 

clusters et cetera
 One may zoom in to explore very 

specific technology clusters (e.g., 
heated catheters) or zoom out to 
explore larger, more inclusive 
technology clusters (e.g., medical 
devices)

• Using automated community (“cluster”) 
detection, we identified 30 703 194
distinct technology fields

• Each technology field contains a mean 
number of  ~80 patents



THE TECHNOLOGY SEXTET

THERE ARE SIX MAJOR BRANCHES OF TECHNOLOGY
(AND ALMOST HALF A MILLION MINOR BRANCHES)



NETWORK STRUCTURE

LEVEL OF TECHNOLOGY CLUSTER NUMBER OF TECHNOLOGY CLUSTERS

TOP 469 103 (6 MAJOR)

SECOND 233 944

THIRD 3 934 174

FOURTH 15 631 467

FIFTH 9 287 095

SIXTH 1 075 204

SEVENTH 68 934

EIGHTH 3 126

NINTH 147

TOTAL TECHNOLOGY CLUSTERS 30 703 194



CITATIONS AND VALUE

• Patent citations correlate with 
patent value
 Trajtenberg (1989 & 1990)
 Harhoff et al. (1999)
 Hall et al (2005)
 Sampat & Ziedonis (2005)
 Moser et al. (2011)
 Farranato (2016)

• One study found inverted-U 
distribution (Abrams et al. 
2013)
 Productive vs. defensive?

• However, some citations are 
more important than others

Farranato (2016)



WHY THIS APPROACH?

• Method derived from 
Eigenfactor metrics
 Gold standard in ranking 

scholarly journals
 E.g., Thomson-Reuters’ 

Journal Citation Reports (JCR)
• Microsoft Research’s 2016 

WSDM Cup Challenge
 Contest for efficient network-

building algorithms
 1st place (North America)
 2nd place (Worldwide)



THE MOST VALUABLE PATENTS ALSO 
TEND TO BE “IMPORTANT”

• United States Patent Number 
4,683,202 is most important 
patent document in network

• “Process for amplifying nucleic 
acid sequences”

• Inventor is Kary Mullis
• Has more than 5000 citations
• Is this patent important?

 Claims a foundational 
biotechnology
 NYT:  “virtually dividing biology in 

the two epochs of before P.C.R. 
and after P.C.R.”

 Mullis shared 1993 Nobel Prize in 
Chemistry

Source:  NIH



LITIGATED PATENTS TEND
TO BE IMPORTANT
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PATENT LITIGATION HEAT MAP



LITIGATION OUTCOMES























GLOBAL PATTERNS OF PATENT 
TECHNICAL KNOWLEDGE FLOW



CITATION HEATMAP (PV)



CITING AMONG AUTHORITIES (PV)







CONCLUSIONS

• Network analysis of worldwide patent 
data allows calculation of patent 
importance, influence, and value

• Patent value correlates with citations, 
but raw citations can be misleading

• Eigenvector centrality is powerful 
method for determining patent 
importance, influence, and value

• Applications of patent importance
 Identifying major players in particular 

technological fields
 Assessing company and country 

innovation performance both generally 
and in specified areas of technology

 Measuring flows of technical 
information from company to company 
and country to country

• Patent importance is important





CONCLUSION



ISED’s Data Strategy
From Vision to Implementation

Canadian Intellectual Property Office
4th Annual IP Data & Research Conference
March 2021

Julie McAuley
ISED Chief Data Office & Results and Delivery Unit
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Government cannot be successful in the next decade if it 
doesn’t significantly improve its approach to data with respect 
to governance, funding, procuring, authorities, rule sets, skills 

and digital backbone



Data Strategy Roadmap – Development timelines
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May–Jul 2018 Summer 2018 Fall  2018Winter 2018 First 9 months of  2019 Fall 2019 onwards

• ISED wide consultations one current data 
state

• Need for Data governance, Data access, 
Data skill development, Tech support for 
data related work, Experimentation and pilot 
projects to harness the power of data 

The art of the possible
(Spring / Summer 2019)

Current State 
(Fall / Winter 2018)

Impetus 

(Spring 2018)

• Launch of PCO/STC/TBS led work 
on development of Data Strategy 
Roadmap for the Federal Public 
Service

• Recognition that work on an internal 
ISED data strategy was needed

• Data strategy vision and framework 
created with key business drivers 
established

• ISED Data Strategy finalized and 
submitted to PCO (September 2019)

Implement 
(Fall 2019 onwards)

• Action across six strategic pillars, staged by 
maturity 

• Preliminary focus on developing awareness, 
understanding and literacy

• Share best practices and enable a data culture

Spring 2018
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Data Strategy Roadmap for the Federal Public Service

• 21 recommendations covering 4 pillars:

• Some recommendations are related to ongoing initiatives while others are unique to 
the implementation of the GoC wide data strategy

• Each recommendation identified specified leads and timeframe 

DRAFT
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ISED’s Data Strategy
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CURRENT EFFORTS ARE ON LAYING THE FOUNDATIONS WITHIN EACH OF THE 6 PILLARS OF THE STRATEGY

Data Governance Data Access Data Framework Talent Innovation Technology

Implementation to Date

- Departmental 
Data Governance 
Structure

- Data Steward 
Network

- Pilot structure

- Departmental 
Data Catalogue

- Legislative 
barriers to data 
access and 
sharing 

- Development of 
common consent 
statements

- Departmental 
Data Standards for 
key business 
identifiers

- Data lifecycle 
models 

- Framework for 
ethical use of data 

- Data literacy 

- CDO Learning 
Events, wiki

- Identify data-
related learning and 
development 

- Match business 
needs to 
competency 
requirements

- Talent acquisition

- AI training – all 
levels

- Data analytics 
pilots (replicable 
& scalable) 
responding to key 
business 
requirements

- Technological 
roadmap to 
support data 
strategy 
implementation

- Analytics sandbox

- Enhanced user 
profiles



Future direction of Data Related Activities – Federal level and ISED
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Data Governance

• Data related decision making through all levels of 
government and organizations

• Robust data governance structures including 
accountabilities, roles and responsibilities with respect 
to data

• Alignment with other levels of government of 
organizations

Talent  (People and Culture)

• Data literacy and data skills 

• Coordinated recruitment and development – where 
possible

• ‘Having the right people and tools for the job’

• Online resources and best practices

Data Access, Frameworks & Innovation  (Data as an asset)

• Data catalogues and data access by default

• Privacy and security protocols 

• Comprehensive data standards

• Data quality guidelines

• Better collection and interoperability of disaggregated data

• Ethical use of Data

• Pilot projects to showcase value of data

Technology (Environment and Digital Infrastructure)

• Tools and techniques to support analytics, story telling and data visualization

• Adopting modern tools and Cloud technology to allow for the seamless sharing of data 
across organizations

• AI and other emerging technologies

• Alignment with / to overarching digital initiatives (Digital identity, Know your Client etc)
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Any Questions?
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