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IP and Innovation

[P 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 reqistered 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?

Firm level analysis can shed light into whether and how IP contributes to business
success




Canadian data on IP

- Canadian Intellectual Property Office (CIPO) administrative data
« Data not collected with a view to support policy development
« Limited to IP filed/reqgistered 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




Why a new survey on |IP¢

« 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).




Collaboration with Canada’s National Stafistical Agency

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

« Results: thousands of data points available for input into evidence-based policy

making.
w :




Intellectual Property Awareness and Use Survey (IPAUS)

» 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)
« 4regions (Atlantic, Quebec, Ontario, rest of Canadal)

» Survey In the field from November 2019 to February 2020

* Response rate over 75% (consistent across size/sector/geography
segments)

» Release date: February 2021




IPAUS collected data on...

... business structure and executive demographics;
* age of the business, governance, owner and executive demographics

... Intellectual property awareness ... Intellectual property use

* by types of IP; inside and outside Canada

« familiarity with different types of IP -
« Recent filings of IP by type and by

« consultation/use of experts on IP international jurisdiction
; sources.of informo’rion consultea « challenges and obstacles to IP use and
* type of information sought with filing/registration process

* availability of information - strategic business activities associated with
IP use, including licensing

« contribution of IP to business performance

. business structure and activities

« geographic markets for sales, type of products [goods vs services], innovation activities including
R&D, funding




Business Familiarity with [P is...

. positively associated with firm size

. associated with international trade
« Exporters: 76% vs 60% of non-exporters
« Importers: 76% vs 55% of hon-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

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

58% of businesses in Canada are
familiar with at least one type of IP

Business Familiarity with IP
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Copyrights 42%

Trade Secrets 26%

44%

Non-disclosure Agreements




IP Guidance and Advice

/% of businesses sought IP information,
guidance or advice

70%

60% 58%
«  90% of those businesses indicated it was sufficient for their
needs
50%
« Exporters were 3.6 times more likely to seek IP
information than non-exporters 40%
« High-growth firms were 1.8 fimes more likely fo seek . .
IP information than the average firm
21%
* Innovators (in general) were 4.8 times more likely to 20% 7% 695
seek IP information than non-innovators o
: . . . ) 10% > 9%
« Firms spending in R&D were 6.4 times more likely to 5% 5% II
seek IP information than those not spending on R&D . |
1to4 5to 19 20to 99 100 to 499 over 500

employees employees employees employees employees

m 2011 (SFGSME)  m 2019 (IPAUS)

Data sources: Survey of Financing and Growth of SMEs (SFGSME) and IPAUS



Where IP Advice was sought

Of the 7% of businesses that sought IP information, guidance or advice Seeking information from CIPO
45%
* 66% - external law firms or lawyers 0% 39%
« 27% - patent or frademark agents 5%
¢ 22% - ClPO 30%

21% - other Canadian government offices 25%

13 % - in-house legal counsel 20%

27%
25%
13% 19%
« Large firms 4.8 times more likely than the average . L7 . 16%
12% - foreign IP offices 12%

« Large firms 2.5 times more likely than the average o
« Exporters 1.8 fimes more likely than non-exporters 5%

0%

9.8% of enterprises with female primary decision makers emlpfgy‘;es ej;;;jjes efnopfgygjes ;g?pfgy“eii e:nv;(;ggs

sought advice from IP Strategists, in contrast to just 4.3% of m 2011 (SMEFGS) m2019 (IPAUS)
enterprises with a male primary decision maker
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IP fopics queried

Identify funding sources for the

' - kX
/% of businesses sought IP protection of IP
infOrmGﬂOﬂ, gUidGnce or Identification of this business's IP | NNREREEEN :: s
CIdViCG Navigate the formal process of N -

protecting IP

Other matters related to IP | N :::

HOW TO In formaﬁon Identify in which countries to protect
. ify in whi untri
protect IP on funding IP o —  EX
i\/;/éf'lgocgjff ;h e oro tection How to d;apv?(.l):ihaiss'lcorj:;iy;;’eIated to ———
pro feSSIOﬂCJ/ Detect infringement of IP rights | I 214
Enforce IP rights in case of
Both infringment by others I o
How to manage protecting IP without o
negatively associated with firm the help of a professional I -
Size Options for funding the protection of b
- -




Business formally protect their IP...

18% of businesses in Canada own at 5% of businesses own at least one
least one type of formal IP in Canada type of formal IP_outside of Canada

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

[P 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

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.
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IP contribution to business performance

o . . .
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57
50
50 48
41
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20 20 20 20 20
20 16
13 12 10 1 B 121w
10 I 8 I I 9 8 IIII
Increased Increased Increased Expanded Facilitated access Provided new Strengthened Positioned
employment revenues business value markets to financing  opportunities for long-term business for
collaboration with business acquisition
other businesses prospects

H 1to 4 employees B 5to 19 employees m 20 to 99 employees = 100 to 499 employees B 500 or more employees




Recent filing behaviour (2017-2019)

« 4% of businesses in Canada filed for IP protection

« positively associated with firm size: from 2% (firms with 1 to 4 employees) 1o 46% (large
firms)

* |P filing varied across industries
« Clean Technology Industries were 5 fimes more likely to have filed for IP

* Manufacturing: 2.9 times more likely

* |P 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 1o 2019)

4% of businesses in Canada filed for IP protection 2017 - 2019

26 % filed in Canada
47 % filed in the US
18 % filed in Europe
8 % filed in China

4 % filed in Japan

27 % filed for patents
/3 % filed for trademarks
5 % filed for industrial designs

15 % filed for copyrights
4 % filed for other IP rights

86% of businesses encountered no difficulties when filing for IP

11 % filed in other countries or regions
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Businesses have IP they decide not to formally protect

6% of businesses had IP that they

Had IP that they chose not to formally B

protect chose not to formally protect

Financial costs of obtaining IP rights | INNNENEGEEEEGEGEGEGEGEGEGEEEEEEE o

No benefits in protecting IP |GGG 2 -I 6% Of Those HCIH: Of Those
Difficulties enforcing IP rights  NEEEEG— 1% businesses prefer businesses cite
Complexity of rules and laws related to IP | NN :0% TO keep lP as TrCIde flnanIOl COSTS as
secret main reason for not
Length of the process to obtain IP rights | ENNENEGgEGEG 3% pro-l-ecﬁng ”:)
Limited knowledge of the IP application ook
7
process

Other reasons |G 2%
Prefer to keep IP as a trade secret | NN 16%

Risk of litigation [ 6%




Strategic Activities Regarding Intellectual Property

70.0

60.0

12% of businesses
participated in at least
one strategic activity

regarding IP
' 4% of businesses in

I Canada had a formal
m — N

All enterprises 1 to 4 employees 5to 19 20to 99 100 to 499 500 or more | P STrOTegy TO prOTeCT

employees employees employees employees Their |P

50.0

o

M Participated in at least one strategic activitiy regarding IP ®m Had a formal IP Strategy to protect its IP



Having an IP strategy...

... Is associated with firm size
« from 2% among smallest firms to 42% among large firms

. IS positively associated with international frade

« 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

18



Next steps

* Ongoing collaboration with Statistics Canada, CIPO, ISED-SRRB
on further research and analysis using data from the IPAUS
and the LFE linked data

 |[dentify 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

19



Thank youl!

Teodora Cosac
Marketplace Frameworks Policy Branch
teodora.cosac@canada.ca




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
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ALL PATENTS GREAT AND SMALL

Article All Patents Great and Small:
A Big Data Network Approach to

VIRGINIA JOURNAL OF LAW &

Valuation (Torrance & West 2017) TECHNOLOGY
describes our database and network Wor a7 UsvesmyorVeaNa Vot 20,800
analysis methods and is available

as free PDF download on SSRN All Patents Great and Small:
This study confirmed that A Bl Data Dework Approach to
Eigenvector centrality and ‘
hierarchical graphing approaches NN TEVIND. WSt

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 m,imm
wonderful colleagues at PATSTAT,
Geert Boedt and Martin Kracker
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Figenfactor algorithm

P a H' +(1-a) ae

Al bt LR \ k Probability of teleporting

random walk over citations :
weighted by the number
of articles in that journal

Cross-citation Matrix
dictating the structure
of the citation network

Eigenfactor — taking into account the network



Impact Factor
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Eigenfactor

0.342 , 0.316

O
O 0.147

O 0.103
O

0.056

0.036



25 nodes and 42 unweighted, undirected links



25 nodes and 42 weighted, undirected links



Which node is the most central?



PATENTS IN THE NETWORK

~127 000 000

~62 000 000

~25 000 000

~712 000

~28 191

~36 063

~37 000 000

~328 000 000



DATA AND NETWORK

Resulting network includes rich
internal structure

Fluid Machanics

Patents disclosing closely-related i :
. e e ioioncs Takg Gaosciences
technologies cluster closely together il N\ rarso rerrifele
There are clusters within clusters within SN M
clusters et cetera i i
One may zoom in to explore very .
specific technology clusters (e.g., ¢
heated Catheters) Or Zoom Out to Business & Marketing fepi Frimpy Analytic Chemisiry
explore larger, more inclusive &I

~veer P =ychology
Scciology % e

technology clusters (e.g., medical Fotielcbns. | T Lolrecia
. : _.Ne roscience
devices)

Using automated community (“cluster”)
detection, we identified 30 703 194
distinct technology fields i
Each technology field contains a mean s m—r
number of ~80 patents LI

" Ecology & Evolution

§ Psychia

Arthropalegy
Molecular & Cell Biology



THE TECHNOLOGY SEXTET

Explore the Patent Network (Current)

Technology Cluster 1
semiconductor, display, light, power, film, circuit, thin, manufacturing, integrated, organic
Patent Documents: TotalPVScore™: AveragePVScore™:
25,219,723 12,745,334 0.505

Technology Cluster 2
data, network, computer, information, electronic, management, communication, processing, access, user

Patent Documents: TotalPVScore™: AveragePVScare™:
9,632,274 10,617,492 1.102
Technology Cluster 3
compositions, acid, derivatives, nucleic, containing, system, antibodies, apparatus, dna, device
Patent Documents: TotalPVScore™: AveragePVScore™:
4,130,284 2,630,198 0.637

Technology Cluster 4
surgical, instrument, catheter, tissue, stapling, medical, implantable, prosthesis, assembly, body

Patent Documents: TotalPVScore™: AveragePVScore™:
1,806,089 2,474,166 1.370
Technology Cluster 5
lens, optical, exposure, measuring, contact, intraocular, scanning, projection, surface, microscope
Patent Documents: TotalPVScore™: AveragePVScore™:
575,760 393,547 0.684
Technology Cluster 6
magnetic, recording, optical, disk, head, information, medium, data, drive, disc
Patent Documents: TotalPVScore™: AveragePVScore™:
237,169 198,126 0.835

Remaining Technology Clusters
Patent Documents: TotalPVScore™: AveragePVScore™:
513,950 46,736 0.091




NETWORK STRUCTURE

469 103 (6 MAJOR)
233 944
3934174
15 631 467
9 287 095
1 075 204
68 934
3 126
147

30703 194



CITATIONS AND VALUE

Figure 2: Patent Citations and Value

Patent citations correlate with
patent value
Trajtenberg (1989 & 1990)
Harhoff et al. (1999)
Hall et al (2005)
Sampat & Ziedonis (2005) W — o
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 () o itaions
Farranato (2016)

(Log) Nominal Income
- = -



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)

WSDM Cup

WSDM Cup Challenge website: https://wsdmcupchallenge.azurewebsites.net/

In the recent explosive growth of online activities, the data are often recorded as heterogeneous graphs, ranging
from Facebook’s Open Graph that record our social and communication activities to the graphs gathered by
major search engine companies that represent a snapshot of our collective knowledge. As demonstrated in many
web search and data mining applications, a critical element to make the best use of the data is the ability to assess
the relative importance of the nodes.

In the 2016 WSDM Cup, the challenge will be to assess the query-independent importance of scholarly articles,
using data from the Microsoft Academic Graph--a large heterogeneous graph comprised of publications, authors,
venues, organizations, and the fields of study. The goal of this ranking challenge is to provide the best static rank
values (as defined in http://en.wikipedia.org/wiki/Learning_to_rank or
http://www2006.org/programme/files/xhtml|/3101/p3101-Richardson.html) for each of publication entity ina
heterogeneous graph. Static rank plays a key role in recommendation systems, especially in the cold start
scenarios, and also for search engines to determine the ranking of search results (e.g., for queries like “papers by
author x”, “papers about topic y”). Traditional metrics have relied heavily on citations, which favor the more
established, seminal papers and treat all citations as equal (and positive) indicators of importance and impact. We
invite the community to jointly explore and develop better alternatives in this challenge.

Microsoft Research has released the Microsoft Academic Graph for use in this challenge, which is available now
on Microsoft Azure. The entire graph can be downloaded directly (37 GB) or accessed directly from Azure.
Should you wish to use Azure in your research, Microsoft Research is making Azure awards available to the
research community via the Azure for Research program. The next deadline for award requests is August 15th
2015.




THE MOST VALUABLE PATENTS ALSO
TEND TO BE “IMPORTANT”

United States Patent Number
4,683,202 is most important

4 Strand separation (denaturation) h

Target sequence DNA
e e top strand.

patent document in network e Tr—
“Process for amplifying nucleic ~ /§
acid sequences” " Primer binding (unesling)
Inventor is Kary Mullis fonvardprimer_ =
Has more than 5000 citations b ;j?
. . New DNA synthesis (extension)
Is this patent important?
. . .
Claims a foundational g 1% cycle
biotechnology \ 8
NYT: “virtually dividing biology in /" Exponential amplification \/?
the two epochs of before P.C.R. — 2 cycle ==
and after P.C.R. _ :,';"Pi“ _
= 3ok =
Mullis shared 1993 Nobel Prize in — ml.,pie =
Chemistry 35™ cycle
S copies ! /‘/'

Source: NIH



LITIGATED PATENTS TEND
TO BE IMPORTANT

Patent Importance (PV Number)

Average Patent Importance District Courts Federal Circuit Supreme Court
Patent Value Category



PATENT LITIGATION HEAT MAP

0-1.0
1.01-20
201-3.0
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LITIGATION OUTCOMES
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FIGURE 47. RANKING OF TAMU PATENTS IN THE MOST IMPORTANT CLUSTER
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FIGURE 48. NO. 1 TECHNOLOGY CLUSTER FOR TAMU
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RAMKING OF TAMUU PATENTS IM THE 2MND MOST IMPORTAMNMT CLUSTER

FIGURE 49.
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FIGURE 50. NO. 2 TECHNOLOGY CLUSTER FOR TAMU
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FIGURE 65. RANKING OF TAMU PATENTSIN THE 1T0OTH MOST IMPORTANT CLUSTER
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FIGURE 66. NO. 10 TECHNOLOGY CLUSTER FOR TAMU
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FIGURE 67. TAMU, RICE & U OF T PATENT NUMBERS OVER TIME
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FIGURE 68. TAMU, RICE & U OF T AGGREGATE PATENT IMPORTANCE OVER TIME
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FIGURE 69. TAMU, RICE & U OF T MEAN PATENT IMPORTANCE OVER TIME
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WORLD TRADE
ORGANIZATION



GLOBAL PATTERNS OF PATENT
TECHNICAL KNOWLEDGE FLOW




CITATION HEATMAP (PV)

CITED
COUNTRY  US Wo /P EP DE G CN FR K CA SU CH AU BE
Us 3242724629
Wo
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DE 1084 1077
CN 5% 312 2739 1783 TI0 167
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CITING AMONG AUTHORITIES (PV)

TOTAL CITATIONS

CITATIONS AMONG MAJOR PATENT AUTHORITIES (PV)
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FIGURE 23. RADIAL DIAGRAM OF INTERNATIONAL KNOWLEDGE FLOW




FIGURE 24. DIRECTIONAL KNOWLEDGE FLOW BETWEEN DEVELOPED AND
DEVELOPING WORLD COUNTRIES
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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
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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

ISED CHIEF DATA OFFICE 2
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Data Strategy Roadmap — Development timelines

Q
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> . .

< Listen Envision Assess Share Involve Implement and Evolve
(2] - : .

O Collect/ Consult/ Framework & Adjust & Review Publish Roadmap Departments / agencies Herate, review.
3 Scan Roadmap develop data Strategies assess, implement’
5 that are relevant, scaled share

i tomized to thei

“© Identify Identify key Identify timelines Overarching direction gl to thelr

o com ponents and needS and a“gn W|th

O challenges, needs, i and leads and feedback GoC direction

8 successes, failures gneties REPEAT'
L

Impetus Current State The art of the possible Implement
(Spring 2018) (Fall / Winter 2018) (Spring/ Summer 2019) (Fall 2019 onwards)

O - Launch of PCO/STC/TBS ledwork ~ *  ISED wide consultations one currentdata  +  Data strategy visionand framework - Action acrosssix strategic pillars, staged by
('-}-') %n d develo?mctaﬁt c;_j %ata iS‘tl:Jralt)tlagy State created with key business drivers maturity
= oadmap for the Federal Public established o _
Service + Need for Data governance, Data access, ! * Preliminary focus on developing awareness,
- Recognition thatwork on an interna Data skill development, Tech supportfor  «  ISED Data Strategy finalized and understanding and literacy
ISED data strategy was needed data related work, Experimentation and pilot  submitted to PCO (September2019) . gpare best practicesand enable a data culture

projects to hamess the power of data
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Data Strategy Roadmap for the Federal Public Service

- 21 recommendations covering 4 pillars:

4dddids
asdddd
4asdddd
&34

EO

PLE AND ENVIRONMENT AND
GOVERNANCE CULTURE DIGITAL INFRASTRUCTURE DATA A5 AN ASSET

» 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

ISED CHIEF DATA OFFICE
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WISION

L5 Enhanced
WIVERS service delivery

Canadians and Canadian
businesses are better
informed and sened

5=l
B

Evidence based
policies, research & evaluation

ISED adopts a data culture
where data are discoverable, acces-
sibbe, secure and of high quality

ISED’s Data Strategy

strengthened reporting capacity
& story telling

@

Enriched
internal services

ISED's talent base is
enhanced with new skills and
experimentation is promated

Canada

ISED leverages the power of data to foster a growing, competitive and knowledge-based economy.
By providing employees with the data, skills and tools they need, we will achieve excellence in serving Canadians and Canadion businesses.

Improved regulation
& enforcement

Public trust is hanoured by
ensuring that data are handled
ethically and securely

[

GCWERNH.HEE

DATA ACCESS

DATA

FRAMEWORK

TALENT

INNOVATION

TECHNOLOGY

[Data-related leadership established

Chiel Dista OfMce | Data Governance Siruciune | ety ey dats stewards & champians
Ifengify processes 1o manage dats a1 enberprise level [sharing & staning protooals]

Data access challenges are well understood

Freantory B valuaticn of data assers | Invenioey data sharing agrésmants
Assesarrerd al legislative B policy framework Tor dats sharing

Data framework and models are developed

Dt stasrvclinreds, including Common Business Profile and dictionasies, developed and pilated
Framework for stbacal, secure use B storage of dats develogsd | Detaled data models Ior
codlecthonn, arguisition, proessng avd Sorage concspruakzed and ploted

Baseline and identify skills gaps

Identify business reeds | Assess data beracy
ldantify data-relatad karning and development

Foundation for change is established

Eatly apporbunies kentified |First data analytics pilots undartakien
Sdarf @k SONiEs shared

Higher organizational awareness of existing solutions

Darerming Taghnodogy requirements | Esabish rechnology siratedy | Exparienest with [ach-
ik sobatices for dats [Fanagement, shareg, creation, data analytics) | Rasdemeg for
hent Relaticeshp Mansgement {CRM |

Culture shift across ISED

Data Steward and C network leshard
Implement & overses data processes

‘Work on transformative data access initiatives
Dl Camimin corrsend statement Tor data sharing | Create roademag for a dia
sharing hub | Partses with Sectars to pillot dsta sharing and data megration
lerwastigate data sharing apporiunities across all lsvels of goserrment

Put in place data framework and models
Process vo handle and use data are known | Quality assurance siandards develaped

People value their data and treat it as an asset

Monitce adoption of data proceses & standards aligred with GoC
Data Stewards faclitate access to data

ISED data are open by default
Launch comiman consenl statamsent lor data sharing & manior data shasing
Deploy sell-service dats sharirg hub | Expand dats sharing 1o all levels ol governmsent

Protection of data via privacy by design
Seatl confideraly comeduct work with high guality dats, with well-esrablished clata

(st staradards lapeched | Framework for ethical & secure dats use mpk il
Dhata mindaks in place across the departenest

Our workforce begins to transform

Develop career path & data competencies | Upakill and retrain new and exi siing staff
Racrstment strategy basad on required data sklls

Experimentation begins to yield results

Bl out successful plois o other soiors| Continue bo commasnicate approachss and
wid cases | Wentify mechanem for making decisions cn proposed Innovative solutions

MNew tools and processes put in place

Imglamant tachnology stratedy — Businsss procsssss Tor use of new Technclogies,
Din-site storage. commsn dats soltware suite, Bursingss anaktics ool svalable

s, delinitions, and the privacy and security of Carada’s data assured

We have trained people to reach our goals

‘Ongoing recruement & development | Talent retenton initatie
Data as core competency Tor caresr dewalopmant

Innovation becomes common business practice

Iitiane dapartmental anabytics support | Develop Fres Agent data talent matching
senvice [daca-skilled valent pool for shor-term wark) | Establish data science pipsline

Internal technology keeps pace with innovation

Integrated suite of [T tooks Tor data ard anakytics | Depanmental Chant Relaticship
Managemant with Commnon Business Profile | Cortineal evalsation ol Nest
rereer aticn technology with new tech use on demand

ISED CHIEF DATA OFFICE
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Implementation to Date

CURRENT EFFORTS ARE ON LAYING THE FOUNDATIONS WITHIN EACH OF THE 6 PILLARS OF THE STRATEGY

ISED CHIEF DATA OFFICE 6
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Canada

Future direction of Data Related Activities — Federal level and ISED

Data Governance DataAccess, Frameworks & Innovation (Dataas an asset)

« 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 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

- Data literacy and data skills Technology (Environment and Digital Infrastructure)

 Coordinated recruitment and development — where .
possible

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

 Online resources and best practices .

®

Tools and techniques to support analytics, story teling and data visualization

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

Al and other emerging technologies

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

ISED CHIEF DATA OFFICE 7
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Any Questions?
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