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Executive Summary

In view of a rapidlychanging global technologysector(described further in Section 25askinteractive
(on behalf of its partners) commissioned Nordicity to prepare the fieser labour market and
economic impact analysis of Saskatchewan’s Tech SectorThis benchmarking analysis serves to
address three principal needs:

A Identifying the Tech Sectorin Saskachewan starting with definingthe limits of the sector.
Thereport also provides benchmarking information regarding the size, location and other
details about Saskatchewan'’s “Tech Companie$

A Analyzing the Tech Sectors Labour Force that feeds intothe Tech Sectoin Saskatchewan.
The report provides a detailed aalysis of theTech Sectds labour market - not only within
Tech Companiesbut throughout the provincial economy.

A Assessing theTech Sectors Economic Impact on the provincial economyThereport
provides a benchmark for the Sector’s impact on provincial Gross Domestic Product,
employment, and tax revenue.

To fulfil the mandate described above, Nordicity employedignamic mapping (described in
Section 1.2ppproach that starts by defining tech occupations which informs thefinition of the
Tech Sectarln simple terms, this methodologynvolves analyzingcensus data to determine the
industries in which employment offech Workerss most prevalentToconvey the results generated
by this approach, Nordicity develogd three bespdke definitions thatare used throughouthe report
(illustrated inSection4.1).

A In this report, theTech Sectds understood to include all employees (including both tech and
non-tech occupations) in the Tech Industries, as well as all employment in Tech Occupations
(including in norttech industries).

A When this report invoke§ech Workerst refers to all workers employed in Tech Occupations
(including both Tech Industrieand non-tech industries).

A When this report refers to workers @iech Companied includes all companies in the Tech
Industries.

Saskatchewan’s Tech Sector

Saskatchewan’s Tech Sectois operating in a global market seeking to capitalize on the opportunities
presented by a technological disruption. This reality means that the meaning of ‘Tech Compani€ds
evolving with increasing technological disruptions across different industries.

There are more than 5,000ech Companiefn Saskatchewan operating mainly (64%) in Saskatoon
and Reginaln terms of sizethesecompanies employ an average of 13 persons, though more than
half are without employees. Roughly three quartersTch @mpanies earn less than $500,000
though there are more than 500f thosethat earn more than $2M. Thep three industrieswhich
make up53% ofTech Companiesre Architectural, engineering and related seryldealth and
personal care storesd Computer systems design and related services

Speaking toemployment and compensation, Nordicity estimates that the sector employ&2|300
workers, including 31,700 workers at Tech Companies, and another 20,700 Tech Workersin other
industries. The three industries described above account for over half of the workfok&IlCS 4464
Healthand personal care storasd NAICS 5415Computer systems desjgirove job growth near 20%,
adding acombined 1600 jobs since 2015. As a sector, there the numbdrech Occupationgrew 3%
in the same time period. The averagenploymentincome of workersin the sector was$76,000-
about 43% more than in other sectordlthough San Franciscwas frequently cited foioffering Tech
Workers significantly higher wages %4% higher for software engineer} alongside a higher cost of
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living, Nordicity’s analysis found thatsoftware engineersn Saskatoon andan Franciscbave a

similar proportion of income left oveafter living expensesWithin Canada too, a higher cost of living
leaves lesslisposable incomdn workers’ pockets despite higher wages. For example, Tech Workers

in Toronto earn 16% higher wages than those in Regina, but on average have $4,000 less surplus at
the end of the year compared to workers in Regina.

When focusing analysis specifically dme ‘core Tech Sectdr(NAICS 5418Computer systems design
and related servicgNordicity estimates that this burgeoning cluster ®&ch Enterprisesontributed
more than half a billion dollarso Saskatchewan’s GDP in 2018. The sector has grown 38% since 2010
and a further19% since 2015. In 2018, it generated nearly $124M in fiscal (tax) impact, including more
than $50M for the province of Saskatchewarhat said, this rate of growth is not without paindAICS
5415companies reported that it typicdy takes from 4 to 12 weeks to hire a new employee and
Nordicity estimates that there were, on average, 63 concurrent job postingpfisitionsat any given
time during 2019.While a shortage of labour can be a damper on growithalso makes it more
attractive (relative to the alternative of hiringd nurture the skills ofcompanies’ existing workforce.
Nordicity estimates that companiem NAICS 541pent a total of $3.7 million per yedaveraging
$982per employee)on employee training andorofessional developmenand $13.0 on capital
expendituresin 2019.Moreover, Nordicity estimates thahese companies earned 84% of their
revenues from outside of Canada.

Saskatchewats smaller sized tech sector (sixthlargest provincialTech Sectoin Canadat) presents
challenges for companiem the sectorto find, attract and retain tech talent at all levels of experience.
Most Tech @mpanies are focusing on building sustainable business models before actively seeking
public funding or investmentThee companies cite encouraging growth in private equity activity

and strong support from organizations liklational Research Council of Cana@RC)ndustrial
Research Assistance ProgrdfRAP)as well as growth in provincial support. Those that are aelyw
seeking investment are most likely to use it to hire more staff both for business development and
production expansion.TechCompanies expressed optimism for the future with opportunities to
galvanize a strongech Sectothrough further coordination and government support.

Saskatchewan’s Tech Workforce

Saskatchewan'’s tech labour force has its peak in the 25-39 age group and haa high proportion (48%)
of workers with postsecondary credentials. While the provincial distribution is similar,
Saskatchewan’s average age (40.7) in the Tech Sectois slightly lower than that observed in other
provinces. Within the province, Saskatoskews younger than in Regina, whichflectssentiments
that Regina’s Tech Sectoisknown to be employed in government, crown corporations, and
government contractors. 63% of the sector is malad a similar imbalancés found in other
jurisdictions.

Vidble minorities are relatively well represented amongsech Workersespecially for those

employed in the Tech Industries (17%), as compared to 11% in the overall Saskatchewan workforce.
Lower participation by Indigenous workers in Tech Occupations in Reg@nd Saskatoon suggests

that Indigenous participation in theTech Sectoirs most prevalent in nortech occupations outside of
urban centresOn average,Tech Workersad eight yearsof experience. In 2015, 12% of tlveorkforce

had moved to Saskatchewawithin the pastfive years.The largest cohort of newcomers came from
outside of Canada (33%) followed by a fifth coming from Alberta and Ontario respectively.

Saskatchewan’s Tech Sectors showing growth in newTech Workers both in terms of recent
graduate-aged as welbhsolder workers. This reflects that the talent supply issues are largely related to

1 https://www.statista.com/statistics/723991/canadact-sector-output -by-province/
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the global tech talent crunchas opposed to a lack of available labo@ender distribution of new
Tech Workergntering the sector from 2010 to 2015 was essentially the same as the current
demographics of the sector. About three fifths of Saskatchewigth Workergursued their highest
level of educational attainment in the province.

Speaking to the supply of latur many suggested that junior resources are available while senior
resources remain difficult to source for a variety of reasofts.aresult,many of the more specialized
roles are being outsourced. At the same time, it is hard to source those withitite mix of soft and
technical skills. To attract labour from Canada and internationally, many are using Saskatchewan’s

lifestyle and affordability case. While opportunities exist to source labour from elsewhere, many in the
sector expressed a preferencerfusing personal recommendations and networks.

16% of Saskatchewahech Compani€sxisting workforce was hired within the last 12 months. Of

these new hires, 75% were sourced from the province’s local talent pool. The number of Tech

Graduates increasefly 14% between 2009 and 2016, compared to only a 12% increase in all other
fields. Tech Student enrollments in Saskatchewan saw a 24% increase between 2009 and 2016, in
contrast to only 7% growth in all other fields of study.

Mitacs is a national, nefor-profit organizationthat facilitatespublicly supportedinternshipsfor post-
secondarystudents in innovative fieldsSpeaking specifically to Mitacs registration, the number of
internship unitsin Saskatchewaimave more than doubled in the last four yemrHowever,
Saskatchewan hdicomparatively low participation in terms ofech Sectomterns perTech Students
relative to other provinces in 2016 and 2017.

Looking forward, respondents of the industry survey indicated that they expect to add an average
sevenpeople to their headcount in the next 24 months. More specificalligch Companieare likely

to open two technologist and technician occupations anthe managerial and administrative

position in the two years to come. As the sector grows stakeholders are looking to universities and
experiences like caps or Mitacs internships to develop the local talent supply that is needed to
sustain the growth. Lookig to specific future occupation growth, IT and health specializations
represent significant growth opportunitiesThe three IT occupations that made it onto the top ten
list? are collectively forecast to increase 827 employees(15.1% growth from 2018a 2022).

While jobs do exist in the sector, many working in the sector expressed that there were limitations in
the type of jobs and means for being aware of existing opportunities indicating a need for more
coordination. In terms of job satisfaction, 9186 respondents reported being satisfied with their

career and 81% see potential for growth in years to come. Half of survey respondents indicated that
the inability of local companies to offer competitive wages was a key challenge for them. On the
positive side, affordable housing was a key bengdis was intangible benefits such as a tigkit
communitiesand strong social safety net.

Economic Impact of Saskatchewan’s Tech Sector

An economic impact assessment was conducted based on the activity astatiaith Tech
Companieg(including norrtech as well agech WorkersandTech Workergmployed in nontech
industries. While some estimates (such as the one conducted\farCS 5415Computer systems
design and related serviaswlier in this report) usénput-Output modelling to estimate the spiroff
effects, this assessment is limited only to the direct economic impacts offteeh SectarThis

2|T occupations in the top ten list includsOC 2174 Computer programmers and interactive media develppers
NOG 2171 Information systems analysts and consult@amsNOGC- 0213 Computer and information systems
managers
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methodological decision was to avoid the possibility of double counting as a result of purchases
between companies within the sectof

Based orNordicity analysis, the average (aggregate) profitability éch Companietn Saskatchewan
is 7.05%. On $10Mllion in revenue, this yields an aggregate operating surplus of $0N&dicity
estimates that Saskatchewes Tech Sectogenerated direct GDP of $44illion in 2018, which
represents 5.6% of Saskatchewan'’s total GDP. Based on tiis economic activity, Nordicity estimates
that the Saskatchewaiech Sectocontributed $550M to provincial and municipal tax coffers, and
$791 in federal taxes in 2018.

3 Input-Output models estimate the downstream economic and employment impacts of purchases made from
supplier industries. For examplepnsidera Saskatchewan software companyying computer equipment from

a Saskatchewanomputer retailer, an Input-Output model could be used to calculatéhe small amount of
“indirect” GDP and employmenat the computer retailer that was attributable tthat purchaself, howeverone
performed an economic impact study on sbflare companiesand computer retailers, the direct impact would
already include the entire GDP and employment at the computer retailer. The indirect impact of that purdhase
the software company would thereforebe double counted indirect and indirect impacts
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1. Introduction
1.1 Report Objectives

With the rapid global growth of the technology sector and looming advancements in automation and
artificial intelligence,Tech Irdustriesaround the world are poised to continue to profoundly reshape
our economy and workforceln this context Saskatchewan provincial Tech Sectomcludesits
workforce,educational institutions,R&D infrastructurend innovative companieseach wih unique
strengths/specializationghat are differentfrom those in other jurisdictionsAs this report shows
thesecomponents,and their unique charactdstics contribute to a vibrantlocal Technology Sector -

one that iswell positioned to take advantage of these (and other) emerging opportunities.

To do so, however, the scope and nature of Saskatchewan’s Tech Sectomust be keenly understood.
Beyond the morecommonly referencedor, ‘core’) Technologylndustries(such as computer software
design), Saskatchewan’s Tech Sectocomprisesa variety of parts of the provincial economy (as will be
expanded upon in Section8 and 4). Moreover, as these tendriggow, they will need to be
continuously supplied wih their primary resource: skilled labour.

It is for these reasons that Saskinteractive (on behalf of its partners) commissioned Nordicity to
prepare the firstever labour market and economic impact analysis of Saskatchewan’s Tech Sector
This benchmarkig analysis serves to address three principal needs:

1. Identifying the Tech Sectorin Saskatchewan:In order to conduct any analysis on a sector,
one must first define the limits of that sector (i.e. which types of companies are included).
Given the pervasiveature of theTech Sectarthis process is a challenging one. For this
reason, Nordicity undertook an innovative dynamic mapping approach to identifying
Saskatchewan’s Tech SectorHaving done so, this report also provides benchmarking
information regarding the size, location and other details about Saskatchewan’s “Tech
Companies’

2. Analyzing the Tech Sectors Labour Force: Thecore of theresearchpresented in this study
is the analysis of the labour market feeding tAHech Sectom Saskatchewan. From the
supply of talent fromPost-Secondarylnstitutions (PSIs) in the province to prevailing hiring
practices to pertinent salary information, threport provides a detailed analysis of thieech
Sectofs labour market - not only within Tech Companiesbutalso those employed in Tech
Occupationsthroughout the provincial economy.

3. Assessing theTech Sectors Economic Impact: Like any sector, Saskatchewa Tech Sector
bearssignificant impact on the provincial economy. This report provides a benchmark for the
Sector’s impact on provincial Gross Domestic Product, employment, and tax revenue.

Crucially, the information presented in this report is intendéal form a baseline against which future
studies can be measured. Given the data included here, such comparisons can be made at the-macro
level or against very specific measurements. For example, efforts to improve alignment between PSI
output and industryneeds can be (in part) evaluated by analyzing changes to the placement rate of
graduates in theTech SectarFrom a wider perspective, the combined efforts to grow or improve the
sector’s performance can be informed by changes to the Sector's economic impact.

Itisfor this reason that Nordicity has (where possible) opted to draw upon resources that can be
queried again in the future (e.g., statistical databases). Moreover, the dynamic mapping approach to
identifying the Tech Sectors an adaptable approdtthat will allow future studies to be conducted
without re-defining the Sector. Rather, as new parts of Saskatchewan’s economy become reliant on
technology, the model will adapt to incorporate them into th&ech Sectar
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In broad terms, this studgeeks to quantify and understand dynamics that affect tfeconomic)value
of the sector, inform business decisionend support the sector’s efforts to advocat for investmentin
cases where such intervention is aligned with public policy goals.

The mainlimitation of this approachis simply that it has not been done before. As such, abithe
data that would ideallyhave been included was available. Where this type of data limitation was
encountered, Nordicity has provided a suggestion as to how sucladaouldbe provided. In this way,
the next analysis of Saskatchewan’s Tech Sectowill have an even more robust slate of soust®
draw upon.

1.2 Summary of Methodol ogies Used

This section briefly describes the analytical methodologies used to meet the répg objectives of
this engagementEachelement described in this section is described in more detail in Appendix A

To complete this engagement, Nordicity conductedthorough analysis of statistical data sources
and abroad primary research program , including a survey of workers and companies, roundtables,
and oneon-one interviews.The online survey garnereil85 complete responses, of which 30%

were from respondents representing a company. Of the respondents not representing a company,
the majority 80%) were full time employees of Bech Company. Stakeholder engagement also
included four roundtable sessions (two in Saskatoon and two in Regina) aonger 35 one-on-one
interviews with key ndividualsrepresenting companies, industry organizatiormnd post-secondary
institutions.

This studyis conceptually anchored oian analyticalapproach calleddynamic mapping.The basic
premise for this methodology is that one can define a sector by establishing a set of occupations and
identifying associatedndustrieswhich employ an unusually high number of those occupations. This
approach has been used extensively in the cultural, creative and technology setiaecent years-

each ofthese sectorgs well-suited to this approach because theare more effectively defined in

terms of theirreliance on a very specific type of worker.

Dynamic mapping can be summarized as a twstep process

1. Define occupations: A group of relevant workers is defined in terms of occupational
characteristics. The definition a€levant occupations may be based og)(a preexisting list
or (b) a set of criteria which is then tested against all occupations, depending on a study’s
research objectives. The approach set out in this document employs two teske first test
is basel on pre-existing liss, and the second test uses criteria igentify occupations that are
actively involved in the technology value chajincluding product/service development,
production, and implementation.

2. Define industries: The second step in the picess is to identify industrieghat employ ahigh
concentration of Tech Workersindustries with the highest concentration of tech
occupationsare thus designated as tech industries. Because industries’ designation is based
on the local concentration of wrkers (at a provincial level, for the purposes of this study),
industries considered to b&ech Industriesnay vary from jurisdiction to jurisdiction and may
change dynamically over time (as suggested by the nafdgnamic mappingd).

Occupational definitio ns arethe only subjective inputdnto this study’s methodology. For the
purpose of thisesngagement Nordicity worked vith stakeholders to establish two testssed to
qualify occupations asechoccupations In order toqualify, each occupation would neetb passat
least one criterion associated with each test
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1. Test 1- STEMoccupations or technological skills: This test is intended to round up a
shortlist of potentially relevant occupations for a more detailed assessment in Testaf2. T
pass this test, an occupatiomust be included on one of the following two lists

a. Criterion 1.1 - STEM occupations Nordicity useda list of STEM occupations
produced by the SOC Policy Committee in the US. This definition has been used by
the Bureau ol_abor Statistics (BL8) itsresearch orHigh-Tech Industries

b. Criterion 1.2 - Technology skills: Nordicity drew fromthe methodology used in
the Brookfield Institute’s Who are Canada’s Tech Workelt® identify non-STEM
occupations that require a higiproficiencywith technology. This process relied on
O*NETa database which scorabe importance and level obccupational skills,
knowledge, and work activity (among other occupational characteristics).

2. Test 2- Technological outputs , innovation, or implementation: These criteria are
intended to filter the list produced in Test #1 down to those occupations that contribute to
the development, production and/or deployment of new technologiesoTpass the second
test, an occupation mussatisfyone of the following two criteria.

a. Criterion 2.1 - Technological outputs: This criterion identifieccupations that
directly contribute to the output of technological goods or services

b. Criterion 2.2 - Innovation and implementation : Totake a broader view of the
tech value chain, this criterion identifiesccupations that achieve a goal or solve a
problem through the development or implementation of new technologylhis
criterion allows the definition of tech occupation$o include basic research and
support/maintenance technicians.

Tech intensity measuregech employment as a peentage ofeachindustry’s workforce. This value is
calculated for each industripased on fourdigit NAICS codes. This analysibased ona custom order
of Statistics Canada’s Censusof Population 2016data, which breaks ouindustriesin the North
American Industry Classification System (NAl@She fourdigit level, andoccupationsin the
National Occupational Classification (NOC) at the fdligit level.

TechIndustries are then definedas those industries that exeal atechintensity thresholdNordicity
set the tech intensity threshold by performing Tukey testa simple statistical test for outliers
Industries whoseech intensity (i.e.TechWorkers as a percentage of the total workfor@}ceeds the
techintensity threshold are considered to be Tech IndustrieBheindustrial definition accounts for
sampling errorby calculating the probability that a given industry has been correctly classifas tech
or non-tech. All subsequent analysis dfech Industriesincluding employment and company counts,
is factored down using this probability.

Employment, demographics and income estimates were developed using custom tabulations

from Statistics @nada’s Census of Population 2016. Estimates for 2018 are subject to adjustments to
account for changes in employment and income growth observed in the period from 2015 to 2018
through Statistics Canada’s Labour Force Survey (LFS), and the Survey of Employment, Payrolls and
Hours (SEPH). To the extent possible, these adjustments were performed at the |doelr-afigit

4 Note that this methodology uses partial inclusions of certain industries, depending on (a) the industry’s total
employment (which was used to infer the sample size based on the sampling methodology for the-fong
census), and the difference between thidustry’s tech intensity and the tech intensity threshold. Consult
Appendix A for a more detailed account of these calculations.
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NAICS codes, howevedwo- and three-digit codes weremapped to the fourdigit level for cases in
which data was suppressed at the provincial level.

Company data wasobtained through custom tabulations from Statistics Canada’s Business Register.
This source provides establishment counts by employment ranges at thedgip level of NAICS, and
by revenue ranges at the threedigit level of NAICS.

Tech Studentswere definedusing a vocational perspective. The analysimployeda mapping
processhased on thefield of study that techand non-Tech Workergursued at their highest level of
educational attainment For each field of study, Nordicity calculated the likelihood that students were
destined for employment inTech OccupationsFor example, 57% of Saskatchewbgch Workers
reported studying Computer Science at their highest level of educational attainmditterefore,
Nordicityincluded 57% of enrolment and graduates in Computer Scieringhe analysis offech
Students

Administrative data aredrawn from Mitacs(a nonprofit organization that facilitates publigprivate
funded innovationfocused internshipsind VanHackKa global online platform of more than 200,000
tech workers) to supplementthe findings presented inthis study.When these sources are used
Nordicity explains howthese sourcesnay differ from the systematic definitionsapplied to other
statistical sources

1.3 About this Report

Thisbody of thisreport is organized intahe following five sections(with the listnumbering
corresponding to section numbers in the report)

2. The Global Tech Sector- This section situats Saskatchewan’s Tech Setor in a global
context.

3. Saskatchewan’s Tech Sector- This section lays out the definition used to research fhech
Sectorand assesses the industry from the perspectiveleich Companie# the province.

4. Saskatchewan’s Tech Workforce — This section provdes a detailed view of ech Workeran
Saskatchewan, and addresses tech education in the province.

5. EconomicImpact of Saskatchewan’s Tech Sector- This section assesses the economic
impact of the Saskatchewafech Sectors a whole.

6. Key Observations - In the final report, this section will summarize the major findings from
throughout the report.
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2. The Global Technology Sector

Today,organizations arounche globe are
increasinglyusing technological applications that _ _ _
transcend and transform traditional industry lines. ~ “The number of tech-adjacent industries

Trends such as the growing integration of is growing so rapidly, it will be crazy in
connectivity into consumer products (i.e., Internet o~ the future not to think of insurance
Things), advanced analigs enabled by big data, mining companies as digital companies
artificial intelligence, quantum computing, robotics ~ there is so much technology involved in
and automation are rapidly transforming many their operations.”

sectors across the Canadian economy. As a result, Tech Sector Entrepreneul

technology-intensive subsegments have emerged

across the board, including BioTechgTech,

FinTech Advanced Manufacturingnd CleanTech, as evidence of the witenging and influential
impact of technological advancement.

These trends have resulted in some job categories facing the threat of obsolescence, others
becoming relevant in iustries where they did not previously exist, and still others emerging as
entirely new roles.Shifts in technical talent are also occurring in response to various dynamics in
individual jurisdictionsto varying degreesin this context, it has become ineasingly prevalent to
focus onidentifying areas of the economyin terms ofindustries)in which theemployment of
workers with techrelated skillsets arexhibiting the greatest growth. It is theseoncentrationsof
technology-focusedworkers andcompanieswhich represent the greatest potential to realizbe
significanteconomic andother localized (whether municipal, provincial or national) benefitem
innovation.

Attracting and retaining the talemrequired tokeep pace withrapid technological changeis a key
considerationin many sectors around the worldFor example63% of global executivesbelieved that
the talent shortage was their organizatids main concerrf.Moreover,54%of companies reporttalent
shortages® Looking aheadthe global talent shortage could cost the global economy $8.5 trillion,
with more than 85 million jobs going unfilled by 2030.

Technological change is not only changing ttlemand fortalented workersbut also theway we
work and/or type of companies(i.e., smaller/newerfor examplejn Canadapne study found that
69% oftechnology companiesare less tharfour employees compared to only 54% imll industries®
Technology is also allowing more flexibilityhich is often sought bytalented workerswho may be
used to or seek opportunities to work deeelancers or on a contract badise., Work 4.0).

While technology is disrupting sectors and markets across the globe, much of the growth is
concentrated in tech hubs around the world. Farstance Brookings Institute estimates that 90% of
growth in US hightech jobs happened in jusfive metro areas?® This concentrated growth has also

5 https://www.gartner.com/en/newsroom/pressreleases/20191-17-gartner-surveyshowsglobal-talent-shortage-is-now-the-
top-emerging-risk-facing-organizations

6 https://go.manpowergroup.com/talentshortage

7 https://www.kornferry.com/insights/articles/talentcrunch-future-of-work

8 https://brookfieldinstitute.ca/wp-content/uploads/The State-of-CanadasT echSector2016V2.pdf p 36

9 https://ec.europa.eu/epsc/publications/strategimotes/future-work_en

10 https://www.brookings.edu/research/growthcentershow-to-spreadtech-innovation-acrossamerica/
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contributed to rising costs of living in major tech hubsgenerating a push factor fohighly mobile
technology workers tdeawe hubs looking formore affordable places to live.

In this context, it is important to undetand that dynamics affectinghe tech labour marketin
Saskatchewameach beyondprovincial or nationalborders, asmany companiegely onremote
workforcesthat operateglobally. In this sense, Saskatchewan is just one of many nodemin
interconnectedglobal tech ecosystem.

1 https://www.bbc.com/news/business50295130
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3. Saskatchewan’s Tech Sector

This section provides an overview of the Saskatchewath SectarThe section opens with the lens
through which the sector was analyzed and introduces key terms used to describe different elements
of the sector. Theestof the section presents Nordicity's findings about companies and highlevel
information about employment in the provincial sector.

Overall, ths reporttakes the overarching view that th&ech Sectois defined by concentrations of
Tech WorkersThat is, industries that most employ the mo$ech Workergas a percentage of their
total workforce)are mog likely to show characteristickhat have come to beassociated withthe Tech
Industry, such as innovationincreasedefficiency, and high growth (potential to scale quickly)

3.1 Defining the Tech Sector

As described irgection 1.2, the conceptual framework for this study is basedaodefinition of Tech
Occupationswhich are then used to defindech IndustriesDepending on thepurposeof a particular
analysign this report there are certain specific terms used to designate the scope of a discussion. This
sectionsummarizeghesekey terms.

The broadest definition used in this report is thieech Sector, as shown in the following schematim
this report, theTech Sectas understood to includeall employees (ioluding both tech and nontech
occupations) inthe Tech Industries, as well as all employment in Tech Occupations (including in non
tech industries). Notably, this definition thie scope of theeconomic impact assesnent and the total
employment counts.

Tech Sector TechOccupations Non-tech Occupations

Tech Companies

Non-tech Companies

Freelancer/contractor

In many cases, it is useful to limit an analysis to ordgh Workers asillustrated in the following
figure. When this report invoke$ech Worker# refers to all workers employeth Tech Occupations
(including both Tech Industriesand non-tech industrieg. Notably, this study usethe educational
background ofTech Workersis the basis for definingech Students

Tech Workers Tech Occupations Non-tech Occupations
(workers in Tech Occupation

Tech Companies

Non-tech Companies

Freelancer/contractor

The other commonly used grouping in this study Tech Companies as illustrated below. When this
report refers toworkers atTech Companies includes allcompaniesin the Tech Industries. Notably,
this definition is used as the scope of company counts.

Saskatchewan Technology Sector LMEIFinal Report 12 of 133



A\ Nordicity

Tech Companies Tech Occupations Non-tech Occupations
(companiesn TecHndustries)

Non-tech Companies

Freelancer/contractor

Formore detailed descriptiors of the methodologies and definitions used in this repofincluding a
list of TechOccupations and Tecindustries please consulAppendix A, SubsectionA.1 and A.2.

3.2 Tech Compary Profile

Thesections below describ¢he Tech Sectom the provincethat is made up of more than 5,000ech
Companies Sections describeompany locationemploymentsize revenues and industry type.

Speaking to the locatiorof Saskatchewan’s 5,035 Tech Companies about two third s of
Saskatchewan Tech Companiesare located in Saskatchewan’s urban centres, Regina and
Saskatoon

Figure 1: Number of Tech Companiesin Saskatchewan

Urban centres64%

Sources: Nordicity analysisStatistics Canadaensus of Population 201&tatistics Canada, Business Register
2018

As seen in the map below, companies are clustered around Regina and Saskatoon.
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Figure 2: Locations of SaskatchewanTech Companies
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Sources: Nordicity analysis; Administrative data
Breakdown by Employment Size

The following figure shows the breakdown dfech Companie#n Saskatchewamaccording to
Statistics Canada’s Business Register. Note that59% ofthesecompanies ar€without employees.” As
described later in this sectioordicity’s analysis suggests thahese entitiesprincipally consist of
contract/freelance workers

Figure 3: Number of Tech Companiesin Saskatchewan in 2018 by employment band

4,000
2,993 Saskatchewan
3,000
2,000
1,040
1,000 411
243
. = O R
0 - .
Without 1-4 5-9 10-19 20-49 50-99 100-199 200-499 500 +
employees

Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canada, Business Register
2018
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Overall, there is not a significant difference between the distributiohcompany sizesn Regina,
Saskatoon, and Saskatchewan as a whi@le illustrated above)Based on this informatio, Nordicity
estimates that the average Tech Compamth employeesmploysan estimated13 persons.The
average is similain other provinces, as seen in the figure below.

Figure 4: Average number of persons employed by Tech Companiesin 2018, by province (estimated)*?

18
16

17
15
14 13
| I

Nova Scotia Manitoba Alberta Saskatchewan

B
o N

oON O

Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canada, Business Register
2018

The average number of persons employed bgch Companietnh Nova Scotia and Manitoba is higher
than SaskatchewarSimilarly, Tech Companie# Calgaryemploy 11 persons on averagend those in
Halifax and Winnipe@ppear to have larger establishments thatmploy an estimated 17 personsn

average
Figure 5: Average number of persons employed by Tech Companiesin 2018, by Census Metropolitan Area
(CMA)(estimated)
20
18 17 17
16 14 14
14
12 11
10
8
6
4
2
0
Halifax Winnipeg Calgary Saskatoon Regina

Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canada, Business Register
2018

12 Average is estimated for only those companies that have employees, i.e. average exdlatepanies Without
employees

13 Average is estimated for only those companies that have employees, i.e. avenegadesCompanies Without
employees
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The following figure shows the breakdown dfech Companies Regina, and Saskatoon, according to
Statistics Canada’s Business Register.

Figure 6: Distribution of Tech Companiesby employment sizein Regina and Saskatoon

1,000 840
Regina (CMA 705)
750
500
331
250
109
66 60 19 7 3 1
0

Without 1-4 5-9 10-19 20-49 50-99 100-199 200-499 500 +

employees
1200 1,048

Saskatoon (CMA 725) |
900
600
365
300
0 s - .
Without 1-4 5-9 10-19 20-49 50-99 100-199 200-499 500 +
employees

Sources: Nordicity analysisStatistics Canad&@ensus of Population 201&tatistics Canada, Business Register
2018

On a percentage basighe distribution is almosidentical, except forRegina haing a slightly higher
concentration of Tech @mpanies in the 14 employee size range, as visualized below.

Figure 7: Distribution of Tech Companiesby employment size (% of establishments)

70%
60%
50%
40%

59%59%

30%
0 0.25%
20%
10% 6% 5% 4% 4%
0% _ [ .

Without 1-4 5-9 10-19 20-49 50-99 100+
employees

9% 89
2% 1% 1% 1%

m Saskatoon mRegina

Sources: Nordicity analysiStatistics Canada, Census of Population 2016; Statistics Canada, Business Register
2018
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Provincewide, 59% of Tech @mpanies are categorizeds beingwithout employees!* This compares
to 73%in all industries, provincavide. Nordicity performed a review of industries that contribute
most to the number ofTechCompanies withoutemployeesand found them to bemost prevalent in
the following industries.

A NAICS 5413 Architectural services This hdustry group contains a concentration of
companies withoutemployeesin NAICS 54133Engineering serviceAs a profession with
strong formal accreditation practices, it is reasonable to expect that this industry would
attract a significant number of sel practitioner consultants and contract workers.

A NAICS 5415 Computer systems design and related service$Shis category contains a
notable group of establishments withouemployeesin NAICS 5415X4£omputer systems
design and related serviqescept ideo game design and development)Vith a persistent
global shortage of experienced software developers, it stands to reason that workers with
this skillset might find it advantageous to offer these services on a contract basis.

A NAICS 4461 Health and personal care stores|n this category, there is a notable group of
companies without employees ilNAICS 44619All other health and personal care stoféss
national industryincludes businesses such as retailers of prosthetics, disaluiétyices and
aids, health appliancesand orthopedic aids A prevalence offech Workerén this industry is
consistent with the inclusion opharmacyand healthworkers in the STEM occupation list;
moreover,note that stores with a significant online presence would likely attrach
Workersto perform web development.

While other provinces show a similar distribution @&ch @mpanies by size, Manitobes estimated to
have a loweproportion (49%)of these companiescategorized as beingvithout employeesthan
other provinces whichindicates that there are feweindependent contractors

4 Companies without employeesas reported in Statistics Canada’s Business Register, include all businesses that
generated more than $30,000 in revenue. These counts include registered businesses that did not fiend T4
instances in which T1 sefmployment revenue reported to the Canada Revenue Agency exceeded $30,000. As
such, establishments without employees are understood to represent both contract workers and individual
entrepreneurs who earned meaningful incomarough contract work or a small business. Note that such
workers may or may not also hold salaried employment at other companies.

Understood this way, it is important to note that although such companies represent 58% of companies in
Saskatchewan, thisategory likely contributes a relatively small portion of total employment. Assuming, for the
sake of illustration, thaall companies without employesrepresent one contract worker, and the 42% of
companieswith employeesmploy an average of 13 employsecompanies without employees would account
for only ~10% of totalTech Workers
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Figure 8: Distribution of Tech Companiesby size, 2018

1%
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Sources: Nordicity analysisStatistics Canada;ensts of Population 2016Statistics Canada, Business Register
2018

In summary a significant majority of Saskatchewan’s Tech Companies are less than four people,
which aligns with national findings highlighted in Section 2 that revahkese companiesare much
more likely to be smaller than in other sectors. The distribution by size was found to be similar
between Regina and Saskatoon.

Breakdown by Revenue

The following chart breaks out the distribution afech @mpanies by revenue band¥.About three
quarters (77%) of Saskatchewdech Companiegenerated less than $500,000 in revenue in 2018.

Figure 9: Number of Tech Companiesin Saskatchewan in 2018 by revenue band

3,000
2,431

2,000
1,428

1,000 635
401
B = > 3
0

$0-$99 k  $100 k - $499 k$500 k - $1.9M $2 M - $9.9 M$IOM -$49.9 M 50 M+

Sources: Nordicity analysisStatistics Canad&ensus of Population 201&tatistics Canada, Business Register
2018

15 Establishment counts by revenue bands are provided at the level of thdegit NAICS codes at the provincial
level. Nordicity performed an analysis to allocate companies&a on more granular establishment counts by
employment band. This process matched the lowest revenue with the lowest employment companies to allocate
tech and nonTech Companies according to the distribution of tech and ndech Companies by employment

band within each threedigit NAICS subsector.
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Figure 10: Number of Tech Companiesin Saskatchewan in 2018, with and without employees

3,000
2,082
2,000
1,000 821
393
0 |

$0-$99 k  $100 k - $499 k$500 k - $1.9M $2 M - $9.9 M$IOM - $49.9 M 50 M+

B Without employees m With employees

Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canada, Business Register
2018

The second chart abovéreaks outTechCompanies withoutemployees The relative concentration
of companies withoutemployeesin low revenue bands (particularly the $89 k and $10€499 k
bands) supports the preceding analysis asserting that such companiesrast likely to be
incorporatedindividual contract workers.

The distribution ofTech @mpanies issimilar in Nova Scotia, which shows the same concentration
of companieswithout employees (i.e., which likely represent contract workerg, as seen in the figure
below.

Figure 11: Number of Tech Companiesin Nova Scotia in 2018, by revenue band

3,000

2,533 Nova Scotia

2,500

2,000

1,500
1,074

626 557
375 388
151
IIIIIIII _EE_IIII : 8
|

$0-$99k  $100 k - $499 k$500 k - $1.9M $2 M - $9.9 M$IOM -$49.9 M 50 M+

1,000
500

0

m Without employees ® With employees

Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canada, Business Register
2018
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Manitoba and Alberta shownore Tech @mpanies with employment at the lower end of the revenue
band, indicatingahigher presence of start-ups or small companies

Figure 12: Number of Tech Companiesin Alberta in 2018, by revenue band
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Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canada, Business Register
2018

Figure 13: Number of Tech Companiesin Manitoba in 2018, by revenue band
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Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canada, Business Register
2018

As illustrated above77% ofSaskatchewan Tech Companies generated less than $500,000 in revenue
in 2018 which also indicated a higbroportion of those without employees (likely to be incorporated
contract workers). A similar distribution was found in Nova Scotia while Alberta anditdba’s
distribution indicated a likely higher concentration of smaller companies or startups.
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Breakdown by Industry Type

The following chars show the top ten industries by establishment count in Saskatchew&egina
and SaskatoonTo better illustrae the link toemployment, the establishment count forachindustry
is broken out byemployment ranges.

Figure 14: Number of Tech Companies top ten industr ies in Saskatchewan'®
5413 Architectural, engineering and related service_ I 1.006
(5,100 workers) ’
4461 Health and personal care stores (6,3(_ I 817
workers)
5415 Computer systems design and related servic_ | 793
(3,700 workers)

5416 Management, scientific and technica
consulting services (1,200 workers) _ 282

5417 Scientific research and development servic
(1,400 workers) -| 1r2

Saskatchewan

5179 Other telecommunications (200 Workers- 1 = Without employees

4179 Other machinery, equipment and supplie' 91 ml-4
merchant wholesalers (400 workers) o
m5-
6215 Medical and diagnostic laboratories (90‘ 79
workers) m10-19
4173 Computer and communications equipment ‘ 56 20-49
and supplies merchant wholesalers (400 worker!
m50-99
4184 Chemical (except agricultural) and aIIie(“ 48
product merchant wholesalers (300 workers) m 100-199
5182 Data processing, hosting, and related servici mn m 200-499
(130 workers)
500 +

2211 Electric power generation, transmission an‘ 39
distribution (3,700 workers)

3241 Petroleum and coal product manufacturing

(600 workers) ” 8

0 200 400 600 800 1,000 1,200

18 The industries illustrated in this chart represent the togn tech industries by employment. This list was limited
to industries that exceeded the tech intensity threshold.
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Figure 15: Number of Tech Companies top ten industries in Regina
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Figure 16: Number of Tech Companies top ten industries in Saskatoon
5413 Architectural, engineering and related... [N B 229
5416 Management, scientific and technical... NG 348
5415 Computer systems design and related servicdSHNEE | 261
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4179 Other machinery, equipment and supplies.. [JJi] 32 m Without employees
4173 Computer and communications equipment.. [iJfJl] 31 mil-4
. ) . m5-9
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=500 +
3241 Petroleum and coal product manufacturing 2
0 100 200 300 400 500

Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canada, Labour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and H8tasistics Canada, Business Register 2018
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The preceding charts provide several insights into the differences between the characteristics of the

Tech Sectoin each of Saskatchewan’s major urban centres. Interviewees and roundtable participants
were fairly unanimous in characterizintpe IT industry (eferringto NAICS 5415Computer systems
design and related servig@sRegina as dominated by consultancies predominantly servicing
government contracts. Saskatoon, on the other hand, was characterized as hostihech
Companies focused ortonsumer and business markets This observation provides a lens through
which to interpret some of the differences betweethe distribution of Tech @mpanies in each

centre.

Several of Saskatchewan'’s top ten Tech Industriesarealso inthe top ten Tech Industries in Manitoba,
Alberta and Nova Scotieas the table below demonstrate$here is &o lower diversificatiorin
Alberta, with 85% ofTech Companiebelonging to the top three Tech Industries.

Table 1: Topten Tech Industries in selected provinces, ranked by establishment counts (industries
common to all indicated in green)

Top 3 industries: 53% of
Tech Companies

5413 Architectural,
engineering and related
services

4461 Health and
personal care stores

5415 Computer systems
design and related
services

5416 Management,
scientific and technical
consulting services

5417 Scientific research
and development
services

5179 Other
telecommunications

4179 Other machinery,
equipment and supplies
merchant wholesalers

6215 Medical and
diagnostic laboratories

4173 Computer and
communications
equipment and supplies
merchant wholesalers

4184 Chemical

Sources: Nordicity analysisStatistics Canada;ensus of Population 2016; Statistics Canada, Labour Force Survey;

Top 3 industrie33% of
Tech Companies

5415 Computer systems
design and related
services

4461 Health and
personal care stores

5413 Architectural,
engineering and related
services

5417 Scientific research
and development
services

6215 Medical and
diagnostic laboratories

5179 Other
telecommunications

8112 Electronic and
precision equipment
repair and maintenance

6219 Other ambulatory
health careservices

4173 Computer and
communications
equipment andsupplies
merchant wholesalers

5112 Software publishers

Alberta

Top 3 industries:85% of
Tech Companies

5413 Architectural,
engineering and related
services

5415 Computer systems
design and related
services

4461 Health and
personal care stores

8112 Electronic and
precision equipment
repair and maintenance

5417 Scientific research
and development
services

5179 Other
telecommunications

6215 Medical and
diagnostic laboratories

4173 Computer and
communications
equipment and supplies
merchant wholesalers

2211 Electric power
generation, transmission
and distribution

5182 Data processing,
hosting, andrelated
services

Nova Scotia

Top 3 industries: 53% of
Tech Companies

5416 Management,
scientific and technical
consulting services

5413 Architectural,
engineering and related
services

5419 Other professional,
scientific and technical
services

5511 Management of
companies and
enterprises

5415 Computer systems
design and related
services

4461 Health and
personal care stores

5417 Scientific research
and development
services

5179 Other
telecommunications

4173 Computer and
communications
equipment and supplies
merchant wholesalers

5269 Other funds and
financial vehicles

Statistics Canada, Survey of Employment, Payrolls and H8tasistics Canada, Business Register 2018
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The most visible difference between the Regina and Saskatooancentration in the fgure belowis
the overall diversity othe Tech mdustries in whichTech @mpanies are clustered. In Regina, the top
three Tech hdustries’” account for67% of total establishments, whereas the top thrdech hdustries
in Saskatooff account for only42% of establishmentsMoreover,Saskatoon is less concentratedan
other comparableCensus Metropolitan AreasCMA), particularly Calgary in whicthe top three
industries account for 86% of all establishments.

Figure 17: Concentration of Tech Companiesfrom the top three industries by company count, by CMA

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Saskatoon Regina Winnipeg Calgary Halifax

m % of Companies in Top 3 Industries  ® % of Companies outside the Top 3 Industries

Sources: Nordicity analysisStatistics Canada;ensus of Population 2016; Statistics Canada, Labour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and H&tiasistics Canada, Business Register 2018

The topthree industries inSaskatoon, Regina and other CMAs are largely the samepgXor 5416
Management, scientific and technical consulting servid@sh does not appear in the top three for
Winnipeg and Calgary.

17 Specifically, the top three Techdustries in Regina, by establishment count, aRAICS 5415Computer
systems design and related seryid@dCS 5413Architectural, Engineering and related seryaes NAICS 4461
Health and personal care stgres illustrated in th@receding chart.

18 Specifically, the top three Tech Industries in Regina, by establishment countNs&kCS 541-3Architectural,
Engineering and related servid¢8ICS 5416Management, scientific and technical consulting senécefNAICS
5415- Conputer systems design and related servaglustrated in the preceding chart.
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Table 2: The topthree Tech Industries in Saskatoon, Regina and comparable CMAg% of establishments
shown in brackets)

5413 Architectural, 5415 Computer 5415 Computer 5413Architectural, 5416 Management,
engineering and systems design and systems design and engineering and scientific and

related services related services related services related services technical

(24%) (31%) (30%) (48%) consulting services
(23%)

5416 Management, 5416 Management, 5413 Architectural, 5415 Computer 5413 Architectural,

scientific and scientific and engineering and systems design and engineering and

technical technical related services related services related services

consulting services consultingservices (24%) (32%) (18%)

(19%) (20%)

5415 Computer 5413Architectural, 4461 Health and 4461 Health and 5415 Computer

systems design and engineering and personal care personal care systems design and

related services related services stores (21%) stores (6%) related services

(15%) (17%) (16%)

Sources: Nordicity analysisStatistics Canada;ensus of Ppulation 2016; Statistics Canada, Labour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and H&tiasistics Canada, Business Register 2018

Reginaand Saskatoon are very similar in terms of {m@portion of smallTech @mpanies which fit
the typology of independent consultants/contract workers (i.e., companies withamployeesand in
the 1-4 employee bracket).

Nordicity's survey indicates that the average Saskatchewan Tech Comphag been established for
14 years. Tis average measure of maturity widely varies fron one industry to anothertech
consultanciesreported an average of nearlhree decades of experience, while software publishers
averagenine years Anecdotally, it was noted by stakeholders that thereaswa ‘first wave’ of Tech
Companiesthat havebeen working in Saskatchewan for a couple of decadésvas also noted by
some thatthis older cohort of companiesvere spurred alongside the activity generated by the
introduction of the Saskatchewan FilrEmployment Tax Credit in 1998.

Figure 18: Average years of operation, by Tech Industry

Management, scientificand technical consulting... [T 29
Other professional, scientific and technical services [N 18
Computer systems design and related services [N 14
Average, all industries  [IIINIIIIE 14
Software publishers [ 9
Data processing, hosting, and related services [N ©
Other [N 11

n=50 0 10 20 30

Source:SaskatchewarTech Sectoindustry Survey 202
Note: This chart shows industries for which the sample was n=4. Other industries were consolidated in the “Other”
category.
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In 2018, Nordicity estimates that the SaskatchewanTech Sectorgenerated $10,173 million in
revenue, about onequarter of which was contributedy electric power generation, transmission and
distribution. The top tree industries accounted for half of the revenueigerated by theentire

SaskatchewarTech Sectar

Figure 19: Total Tech Sectorrevenue, by industry, 2018

$12,000 M
$110 M $10,173 M
$161 M
$10,000 M $167 M $660 M
I — $178 M
$193 M
$8,000 M I oso
$316 M $560 M
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$4,000 M
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B 3353 Electrical equipment manufacturing
4862 Pipeline transportation of natural gas
B 6215 Medical and diagnostic laboratories

m 4173 Computer and communications equipment and supplies merchant wholesalers
4184 Chemical (except agricultural) and allied product merchant wholesalers

m 4179 Other machinery, equipment and supplies merchant wholesalers
m 5174 Satellite telecommunications
m 5417 Scientific research and development services
m 5416 Management, scientific and technical consulting services
3241 Petroleum and coal product manufacturing
5415 Computer systems design and related services
m 5413 Architectural, engineering and related services
5171 Wired telecommunications carriers
W 4461 Health and personal care stores
m 2211 Electric power generation, transmission and distribution

Source: Nordicity analysis; Statistics Canada, Census of Population 3€it&stics Canadédabour Force Survey;
StatisticsCanada, Survey of Employment, Payrolls and Hplmdustry Canada, Financial Performance Reports

Note: Broken out figures may not sum to totals exactly due to rounding.

The following chars compare tech intensities per capita iBaskatchewan and its cities, comparable
provinces and Canadaverall The proportion ofTech Workere&mong the overall working population

is lower in Saskatchewafr%)than the national leve(9%).
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Figure 20: Tech intensity per capita
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Source: Nordicity analysis; Statistics Canada, Census of Population 2016

The figure above indicates thatdgina and Saskatoon, however, have a higher concentratiom eth
Workersin their workforces, withintensities of 10% and 9% respectivelywhich is higher than other
comparablecities.

To summarizestakeholder insights were corroborated by statistical findings that Regirtach sector
is made of up consultancies predominantly servicing government contracts wisiskatoon hosts
companies focused on consumer and business markétse average age of Saskatchewaech
Companies is 14 yearthough this varies widely by industry type.
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3.3 Employment in Saskatchewan’s Tech Sector

This subsection provides an overviegf
employment and compensation from the
perspective of companies. Section4 provides nore
detailed nformation about Tech Worker
demographicsand migration.

In 2018 Nordicity estimates thafTechSector in
Saskatchewaremployed 52,300 workers,
including 31,700 workers at Tech Companies and
an additional 20,700 Tech Workersin Non-tech
Industries. The largest Tech Industry by

Methodological Note
The principal source of data underlying
worker information is Statistics Canada’s
2016 Census of Populatidrhe census
provides detailed data relating to 2015,
which was adjusted to reflecbverall
changes in employment and earnings in
the period from 2015 to 2018. Adjustments
were made at the most granular level for
which industry-specific data was available

in both 2015 and 2018 in Statistics
Canada'’s Labour Force Surv@y~Sand the
Suney of Employment, Payrolls and Hours
(SEPH)SeeAppendix A for a detailed
description of the methodology used.

employment, NAICS 446MHealth and personal care
stores, employed 20% ofhe total. The three largest
TechIndustries (NAICS 4461, 534nd 517)
account for half of the SaskatchewanTech
Workforce.

Figure 21: Number of workers by Tech Industry, 2018
35,000

31,700
300
30,000 300 3,000 200
600
25,000 500 1,200
900 @ 5415-Computer systems
20,000 1,400 & design and relatedservices
3,800
15,000
4,100
10,000
5,000
0
Other

m 4184 Chemical (except agricultural) and allied product merchant wholesalers
1 3342 Communications equipment manufacturing
m 4173 Computer and communications equipment and supplies merchant wholesalers
W 4179 Other machinery, equipment and supplies merchant wholesalers
3241 Petroleum and coal product manufacturing
6215 Medical and diagnostic laboratories
m 5416 Management, scientific and technical consulting services
m 5417 Scientific research and development services
m 5415 Computer systems design and related services
2211 Electric power generation, transmission and distribution
5171 Wired telecommunications carriers
m 5413 Architectural, engineering and related services
W 4461 Health and personal care stores

Source: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours
Note: Broken out figures may not sum to totals exactly due to rounding.
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As indicated in theable below, several of thendustries employingthe highestnumber of Tech
Workersarecommon to Alberta, Manitoba and Nova Scotias seen in the table below.

Table 3: Top 15 industries by number of Tech Workersin each province, 2018 (industries in common with
Saskatchewanindicated in green, tech industries indicated in bold )

Saskatchewan

4461 Health and personal

care stores

5413 Architectural,
engineering and related
services

5171 Wired
telecommunications
carriers

2211 Electric power
generation, transmission
and distribution

5415 Computer systems
design and related
services

5417 Scientific research

and development services

5416 Management, scientific

and technical consulting
services

6215 Medical and
diagnostic laboratories

3241 Petroleum and coal
product manufacturing

4173 Computer and
communications
equipment and supplies
merchant wholesalers
4179 Other machinery,
equipment and supplies
merchant wholesalers

3342 Communications
equipment manufacturing
4184 Chemical (except
agricultural) and allied
product merchant
wholesalers

8112 Electronic and
precision equipment
repair and maintenance
5419 Other professional,
scientific and technical
services

Sources: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,

5415 Computer systems
design and related
services

6220 Hospital§6221 to
6223)

5413 Architectural,
engineering and related
services

4461 Health and personal
care stores

5171 Wired
telecommunications
carriers

2211 Electric power
generation, transmission
and distribution

9120 Provincial and
territorial public
administration (9121 to
9129)

6215 Medical and
diagnostic laboratories

5241Insurance carriers

3364 Aerospace product
and parts manufacturing

9130 Local, municipal and
regional public
administration (9131 to
9139)

6111 Elementary and
secondary schools

5416 Management,
scientific and technical
consulting services

2382 Building equipment
contractors

5419 Other professional,
scientific and technical
services
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5413 Architectural,
engineering and
related services
5415 Computer
systems design and
related services
2111 Oil and gas
extraction

6220 Hospital6221 to
6223)

4461 Health and
personal care stores

2131 Support activities
for mining and oil and
gas extraction

5171 Wired
telecommunications
carriers

5416 Management,
scientific and technical
consulting services
9130 Local, municipal
and regional public
administration (9131 to
9139)

2211 Electric power
generation,
transmission and
distribution

9120 Provincial and
territorial public
administration (9121 to
9129)

6211 Offices of
physicians

6113 Universities

6215 Medical and
diagnostic
laboratories

2382 Building
equipment contractors

5415 Computer systems
design and related
services

6220 Hospitalg6221 to
6223)

4461 Health and
personal care stores

5413 Architectural,
engineering and related
services
9111Defenseservices

5171 Wired
telecommunications
carriers

9120 Provincial and
territorial public
administration (9121 to
9129)

6113 Universities

5416 Management,
scientific and technical
consulting services

2211 Electric power
generation, transmission
and distribution

5419 Other
professional, scientific
and technical services

2382 Building equipment
contractors

6215 Medical and
diagnostic laboratories

5417 Scientific research
and development
services

5614 Business support
services
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Additionally, Saskatchewan appears to be unigamong its peerdn that 12 out ofits top 15
industriesemploying Tech Workersare Tech Industries(indicated in bold) which ismore than any of
the comparable provinces. Moreover,Tech Workerén Saskatchewan appear to beore
concentratedcompared to other provinces, witlhe top five industries employing almost three -
quarters (73%) of Tech Workers, as seen in the table below.

Table 4: Number of Tech Workersin Saskatchewan compared with other provinces, 2018

Total number of Tech Workers % of Tech Workersin top 5 Tech Intensity
industries

Saskatchewan 35,300 73% 7%
Manitoba 42300 34% 4%
Alberta 183900 38% 9%
Nova Scotia 34600 44% 3%

Sources: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours

Manitoba and Alberteappear to have a more distributed tech workforaeith the top five industries
employing 34% and 38% of the tech workforce respectivebiberta has the largest tech workforce in
absolute figures, as well as terms ofproportion of Tech Workerg9%)in the workforce.LikeAlberta,
almost half (46%) of Saskatchewar's tech industries workforce is Tech Workers It can be

inferred thatSaskatchewan’s Tech Industries are more directly involved in technology and
employ fewer workess innon-tech positions such as marketing and administration, compared to
Manitoba and NoveScotia.

Table 5: Tech Sectorbreakdown of Saskatchewan compared with other provinces, 2018

_ Tech Industries Non-tech Industries

Province Tech Workers Non-Tech Workers Tech Workersas Tech Workers
% of workersin
Tech Industries

Saskatchewan 14,700 17,000 46% 20,700
Manitoba 18300 51900 26% 24100
Alberta 76800 82300 48% 107100
Nova Scotia 16,700 49,700 25% 17900

Sources: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours

Thetech intensity threshold for Sas katchewan asestimated by Nordicity is 24.39%. This figureis
indicative of therelativetech focus of the provincial economgnd workforce Specifically, lhis metric
setsthe level of tech employmentequired for industries to qualify a¥ech Industriesvithin each
province.
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Figure 22: Techintensity threshold for Saskatchewan, Canada and comparable provinces
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Sources: Statistics Canada, Census of Population 2016

While Saskatchewan’s economy is not as tech focused as Alberta’s or the countrys, it does havea
notably higher tech focus tharits provincial peersManitoba and Nova Scotia.

The figurebelow presents theindustries that saw a change of at least + itlividual Tech Workers
over the 20152018 periodin SaskatchewarNAICS 4461Healthand personal care storasd NAICS
5415- Computer systems desjgwo of the largest Tech Industrieglso experienced the largest
nominal growth,adding a combined 1,600 worker s to their headcount.

Figure 23: Increase in Tech Workers in Industries from 20152018

@ +19.0%uosis @  +19.4% corions
m Health and personal care ‘ ‘ Computer systems design
stores _m and related services

Overall the SaskatchewanTech Sectogaineda net900 employees, a 3% growth from 2015.
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Figure 24: Employment growth over the 2015-2018 period, by industry

5416 Management, scientific and technical...
5171 Wired telecommunications carriers
5112 Software publishers
3241 Petroleum and coal product manufacturing
8112 Electronic and precision equipment repair...
5417 Scientific research and development services
5419 Other professional, scientificand technical...
5413 Architectural, engineering and related...
4184 Chemical (except agricultural) and allied...
3353 Electrical equipment manufacturing
3332 Industrial machinery manufacturing
4173 Computer and communications...
3253 Pesticide, fertilizer and other agricultural...
4862 Pipeline transportation of natural gas
3336 Engine, turbine and power transmission...
3259 Other chemical product manufacturing
3341 Computer and peripheral equipment...
3254 Pharmaceutical and medicine manufacturing
3344 Semiconductor and other electronic... |
3345 Navigational, measuring, medical and... |
3251 Basic chemical manufacturing I
6215 Medical and diagnostic laboratories
3342 Communications equipment manufacturing
7131 Amusement parks and arcades
2211 Electric power generation, transmission...
5415 Computer systems design and related...
4461 Health and personal care stores

Overall

Overall growth of
Tech Workers in SK

+3%

20152018

607
1,006

-200 - 200 400 600 800 1,000 1,200

Sources: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey éd Employment, Payrolls and Hours

As indicated inthe table below, the growth industriesfor Tech Workerin Saskatchewan differ from

the other provinces with only two industries commor{health and computer systems desigagrross
comparablejurisdictions.
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Table 6: Topten industries (all industries) by employment growth over the 2015 -2018 period (industries
in common indicated in green)

4461 Health and
personal care stores

5415 Computer systems

design and related
services

2211 Electric power
generation,
transmission and
distribution

7131 Amusement parks
and arcades

3342 Communications
equipment
manufacturing

6215 Medical and
diagnostic laboratories

3251 Basic chemical
manufacturing

3345 Navigational,
measuring, medical and
control instruments
manufacturing

3344 Semiconductor
and other electronic
component
manufacturing

3254 Pharmaceutical
and medicine
manufacturing

5415 Computer systems 5171 Wired

design and related
services

5171Wired
telecommunications
carriers

4461 Health and
personal care stores

5413 Architectural,
engineering and related
services

5419 Othermrofessional,
scientific and technical
services

6220 Hospital¢6221 to
6223)

5614 Business support
services

6241 Individual and
family services

4172 Construction,
forestry, mining, and
industrial machinery,
equipment and supplies
merchant wholesalers

2122 Metal ore mining

telecommunications
carriers

4461 Health and
personal care stores

5415 Computer
systems design and
relatedservices

6113 Universities

6220 Hospitalg6221 to
6223)

6213 Offices of other
health practitioners

4861 Pipeline
transportation of crude
oil

5616 Investigation and
security services

4862 Pipeline
transportation of
natural gas

2211 Electric power
generation,
transmission and
distribution

5415 Computer systems
design and related services

4461 Health and personal
care stores

6220 Hospitalg6221 to
6223)

2373 Highway, street and
bridge construction

5419 Other professional,
scientific and technical
services

9111Defenseservices

3366 Ship and boat building

6215 Medical and diagnostic
laboratories

6113 Universities

5417 Scientific research and
development services

Sources: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours

As seen in therecedingtable, the number ofTech Workergrew ina range of industries, fromi131
Amusement parks and arcadesSaskatchewan t®616 Investigation and security servioeslberta
and 3366 Ship and boat buildimg Nova Scotia.
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As shown inFgure 25, Tech Workers in Saskatchewaror Canada- earn about 43% more than the
average employment income for all workers in the province . One notable divergence between
Saskatchewan and national figures is the¢ch Workerén non-tech industries earn more in
Saskatchewanthis finding could be explained bythe prevalence of union jobs at large crown
corporations, a major source of employment outside of the Tech Industries for Saskatch@welm
Workers

Average employment income
in Saskatchewan Tech Sector

Alternatively,Saskatchewan'’s relatively small population means that there is a smaller pool of
specialized workerso hire from, so companies looking for very specific skill sets may find it more
difficult to find qualified applicants locally.

Figure 25: Average employment income, by category , 2018
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$75,983

Saskatchewan $84,106

$64,795
$77,470

$45,357
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Nova Scotia $67,742
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$62,240
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Sources: Statistics Canada, Census of Population 2Mf@tistics Canada, Labobporce Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours
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Despite minor differencesSaskatchewarmech Workersirelargely compensated in line with national
averageslt is important to notg however, that theech labour market is far from uniform . For
example,NOC 2173 Software engineers and designeaisned an average of $90,754 per year in
Canadain 2015 whereas the same occupatiosarned an average 068,738 per year in
Saskatchewan.

As visualized irthe figure above, TechSectorworkers in Alberta earn on average $101,619 in
employment income which is 55% higher than the average for all sectors. Nova Scotia has the
smallestTech Sectopremium, with workers in the sector earning 30% over the provincial average.
Across aljurisdictions, Tech Sectoaverage incomes are higher than theverall average for all
sectors.

The difference in pay levelt the occupational leve{such aghat noted for software engineersmay
represent a competitive advantage for Saskatchew@ech Companieshat are more reliant on
specificoccupations.For exampleit was notedby more than one stakeholdethat it is possible to
hire multiple developersn Saskatchewarfor the price of one developer in Silicon Valldyowever,
from the perspective of worker@ those occupationstheir lower earning potential in Saskatchewan
may exacerbate Saskatchewdrech @mpanies’ oft cited concerns about the difficulty of attracting
experienced talent in the province.

A comparisort® of wages earned byrech Workerén Tech hubs around the worlds providedin Figure

26 below. As visualizedCalgary and Vancouver have higher average wagesfor software engineers
than other cities in CanadéCanadian cities are shown in fuchsi&yhile San Francisco and Seattle

have thehighest average wage, workers in these cities incur a much higher cost of living compared to
those in Saskatchewan.

19 Average annual wage data has been adjusted by inflation where data for 2018 was unavailable. The chosen
occupation for each jurisdiction (apart from Canada) was one thasely resembled CanadialOC 2173

Software Engineers and Designérsnual expenses were estimated as the sum of average rent for sbeakeoom
apartment in city centre and average expenses for a singé&son household.
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Figure 26: Average annual wage (CAD)earned by software engineers in cities across the world (Canadian
cities indicated in pink), 2018

San Franciso $193,000

Seattle $179,000
New York City e — $157,000
Boston NS $148,000
Austin T $145,000
Calgary NEGCGEE— $108,000
Vancouver N GEE—— $99,000
Dublin '™———— $92,000

Toronto $91,000

Winnipeg IS $81,000

Reging NEGEEEEE———— $79,000

London N— $78,000

Halifax S $78,000

Saskatoon NEEEEEEEEESS————— $69,000

Singapore EG—SR—Grl——— $G2,000
$0 $50,000 $100,000 $150,000 $200,000 $250,000

Sources: Statistics Canada, Census of Population 2fit6Canadian citiedlA11: Median Earned Income by

County, Detailed Occupational Group and Year, Central Statistics Office (Ireland); May 2018 Metropolitan and
Nonmetropolitan Area Occupational Employment and Wage Estimates, U.S. Bureau of Labor Statistics; Earnings
and hours worked, region by occupation by fowligit SOC: ASHE Table 15, Office for National Statistics (United
Kingdom);Median Monthly Basic And Gz® Wages Of Selected Occupations Within Each Major Occupational
Group By Industry, June 2018, Ministry of Manpower (Singapore)

Figure Z below illustratesthe cost of living in terms of annual expenses and surplus incéhie
visualized in the figure belowWhile the average wage fosoftware engineers in Saskatoon is 36%
of that in San Francisco, workers have asimilar proportion of income left over at the end of the
year. As a software engineer, it is cheaper (lower costs as a percentage of incomeg to Regina
and Saskatoon than in Dublin and Londowithin Canada too, a higher cost of living leaves less
money in workers’ pockets despite higher wages. For example, Tech Workers in Toronto earn 16%
higher wages than those in Regina, but @verage have $4,000 lessirplus at the end of the year
compared to workers in Regina.

20 surplus income isalculated as axnual wages less annual expenses including rent.
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Figure 27: Annual expenses and surplus income as a percentage of annual wages earned by software
engineers in cities across the world, 2018

Singapore 77% 23%
London 69% 31%

Regina 33% 67%

Winnipeg
Austin
Seattle

Calgary

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m Annual Costs % of Income m Surplus %

Sources: Statistics Canada, Census of Population 2016 for Canadian ¢ifd4; Median Earned Income by

County, Detailed Occupational Group and Year, Central Statistics Office (Ireland); May 2018 Metropolitan and
Nonmetropolitan Area Occupational Employemt and Wage Estimates, U.S. Bureau of Labor Statistics; Earnings
and hours worked, region by occupation by fowligit SOC: ASHE Table 15, Office for National Statistics (United
Kingdom);Median Monthly Basic And Gross Wages Of Selected Occupations WaittinMEajor Occupational

Group By Industry, June 2018, Ministry of Manpower (Singapaon@);beo.com forcost of living data

As tabulated below, the average wages for software engineerstagher in Winnipeg and Calgary
than in Regina and Saskatooallowing Tech Workerén those cities to have more surplus income.
This data supports insights collected from SaskatchewbBech Companiesvho noted through
stakeholder engagement on numerousccasionghat salaries are far lower in the province (detailed
further in Section4).
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Table 7: Cost of living and wages earned in Tech Hubs around the world(sorted by Annual Costs as % of

Wages)

Country City Cost of Living | Average Annual | Average Annual | Annual Costs as
Index Costs (CAD) Wage (CAD) % of Wages

Canada Calgary 64.91 $28,000 $108,000 26%
United Seattle 83.87 $52,000 $179,000 29%
States
United Austin 66.81 $43,000 $145,000 30%
States
Canada Winnipeg 60.44 $25,000 $81,000 31%
Canada Regina 64.46 $26,000 $79,000 33%
United San 87.8 $75,000 $193,000 39%
States Francisco
Canada Saskatoon 63.88 $27,000 $69,000 39%
Canada Halifax 67.86 $31,000 $78,000 40%
Canada Vancouver 69.71 $40,000 $99,000 40%
United Boston 82.34 $60,000 $148,000 41%
States
Canada Toronto 74.01 $42,000 $91,000 46%
United New York 100 $74,000 $157,000 47%
States City
Ireland Dublin 76.2 $47,000 $92,000 51%
United London 78.65 $54,000 $78,000 69%
Kingdom
Singapore  Singapore 78.04 $48,000 $62,000 77%

Sources: Statistics Canada, CensusRufpulation 2016 for Canadian citiedA11: Median Earned Income by
County, Detailed Occupational Group and Year, Central Statistics Office (Ireland); May 2018 Metropolitan and
Nonmetropolitan Area Occupational Employment and Wage Estimates, U.S. Burdaabof Statistics; Earnings
and hours worked, region by occupation by fowligit SOC: ASHE Table 15, Office for National Statistics (United
Kingdom);Median Monthly Basic And Gross Wages Of Selected Occupations Within Each Major Occupational
Group By Industy, June 2018, Ministry of Manpower (Singapore); numbeo.com for cost of living data

Figure B below shows thedistribution of employees in each segment , by mode of work This
analysigreveals similar profiles betweeBSaskatchewarmech Workersand the national distribution. In
the Tech Sectarmore than two thirds of employees were ftiiine employees during the entire year
in 2018. Less than 10% &&ch Workergmployed in Tech Industries held a patime position.

Note, nonTech Workeramode of work more closely resembles that of all sectors - that is, this
observation suggests that theccupational characteristics ofech Workersre distinct from nontech
occupations,even within Tech Companiesin other wordsTech Occupations appear to most
commonly befit full -time employment.
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Figure 28: Mode of work, by category, 2018
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Figure29 breaks out workerstotal income (from all sources) by mode of work. Paralleling the overall
higher employment income found in Saskatchewan’s Tech Sectaithe gross incomeof workers in the
SaskatchewarTech Sectoties slightly above national'ech Sectoraverage(+2.4%) and well above

the overallnational averagg+37%)

Part-time Tech Workersin Saskatchewai(in both nontech andTech Companiesearn more than
any other segment of part-time workers asillustrated in the followingcharts earningat least$48k
a year. More broadlypart-time workers in theSaskatchewarmech Sectoearnslightly lessthan the
national average largely due to thecontribution of lower income of nonrTech Workergmployed in
the Tech Industries in Saskatchewan
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Figure 29: Total income, by mode of work and category, 20182
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21 The analysis of income by mode of work is based on workers’ total gross income (i.e., from employment as well

as all other sources) because the census employment income variable exhibited poor data qualéy broken

out by mode of work in Saskatchewan. To provide somsight on why we would encounter poodata quality,
Statistics Canada explainglobal non-response rate (GNR) is an indicator of data quality which combines
complete nonresponse and paral nonresponse to the survey. A smaller GNR indicates a lower risk of non
response bias, i.e., a lower risk of lack of accuracy. Globalesponse rates are determined for each of the NHS
geographic areas. These areas are flagged on the database atuptd the nonresponse rate.” Based on their

GNR analysis, Statistics Canada suppresses data that is not statistically meaningful when it reports on results.

Although these GNR flags are not provided with data that is delivered for custom tabulations f8tatistics

Canada, it is important to evaluate the extent to which data quality issues may impact an analysis that is based
on data aggregated from thousands of small slices of census data. Specifically, data used in this analysis was
broken down first ty industry and occupational classifications, then by mode of work, and finally by each of
several income variables; as such, there were thousands of data points in each calculation that could be affected
by data suppression. Nordicity assessed the quatifyncome data by aggregating the most granular data used

in the analysis and comparing the result to aggregated provincial figures that were also included in the dataset.

In the case of data underlying the incorAgy-mode of work analysis, Nordicity callated the weighted average
incomes of Saskatchewan workers by mode of work at the fdigit level of NAICS and NOC classifications and
compared the result with the provincial average. For the Total Income variable, the reconciliation provided an
overall average income within 1% of the provincial average. Taking into account that some variance is expected
due to Statistics Canada’s randomized rounding practices, this outcome is as good as an exact match for practical
purposes. For the Employment Income vable (which is nested within total income and would likely have a
lower response rate), the result of this comparison differed from the provincial average by 9%, which indicates
that the data associated with this variable was incomplete. This analysistienly instance in which poor data
quality limited Nordicity’s ability to report on a finding in this engagement.

In the Tech Sector, employment income accounted for 94% of workers’ total income, and that figure rises to 95%
among Tech Workers in Saskhwwvan. Overall, employment income accounted for 88% of total income among
the working-age population of Saskatchewan. Note that employment income represented 38% of total income
for part-time workers in the Saskatchewan Tech Sector vs. 70% nationallyoédtn this observation is based on

a limited sample (due to suppression at this level of granularity in census data), the data suggests that Tech
Workers in Saskatchewan earn less from tech employment than their national peer group.
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Figure 29 (continued)
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To summarizethe sectoris estimated toemploy more than 31,000 persarin Tech Companies, and

an additional 20,700 Tech Workersin other industries. The top three Tech Industriesby employment
in Saskatchewan account for over half of the workforci the Tech Industries. Health andComputer

systems desigiirove job growth near 20%, adding @embined 1600 jobs since 201%hile total tech
sector acupationsgrew 3% in the same time period. The averagmploymentincome of wokersin
the sector wasp76,00Q of which workers retain more than 60% asrplusincome.
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3.4 Focus onComputer systems design and related servicéBIAICS 5415

Nordicity encountered considerable enthusiasm about the perception that there lsuageoning
cluster of successful enterprises and talent emerging in Saskatchewan’s ‘core’ Tech Sector To

the stakeholders in question, ‘core tech’ refers to NAICS 5415Canputer systems design and related
servicegessentially, software development companies), which was proposed to have high potential
to build talent, drive innovation and increase labour productivity in te@ujacent industries. To

better understand this imlustry’s past and prospective contribution t@conomicgrowth in
SaskatchewanNordicity was asked to provide a more detailed assessmerthisfsegment of the
SaskatchewarTech Sector

Statistics Canada defindSAICS 541#s follows

This industry grouppprises establishments primarily engaged in providing expertise in the
field of information technologies through one or more activities, such as writing, modifying,
testing and supporting software to meet the needs of a particular customer, including
cusbm video design and development and Internet webpage development; planning and
designing computer systems that integrate hardware, software and communication
technologies; osite management and operation of clients' computer and data processing
facilities providing advice in the field of information technologies; and other professional
and technical computenelated services, such as training and support after sales.

The Figurebelow highlights the rapid growth in the number of workers withiNAICS 5418Vith 600
new workers over three years (+19% from 2015),NAICS 541éxperienced the largestate of
employment growth (and wassecond only toNAICS 4461Health and personal care stoieserms of
actual number of workers added However, Census data suggests that workers within this industry
earn about 8% less than the average Tech Worker in Saskatchelas comparison is important to
make becausehe definition of the overallTech &ctorincludes not only other Tech Industries but
also technical workers in tech-adjacent industries ; as suchthis comparison suggests that the
compensation available to Tech Workersoutside of NAICS 541%nay be more attractive . In turn,
this observationmay explain some of théalent shortage reported by companies in this industry

Figure 30: Number of workers, and average income, NAICS 5415
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Source: Statistics Canada, Census of Population Source Statistics Canada, Census of Populatiol
2016; Statistics Canada, Labour Force Survey; 2016
Statistics Canada, Survey of Employment, Payrolls
and Hours
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NAICS5415 in Saskatchewan: Quick Facts

00 Compared to other Tech Industries:

$263M 3.4 4th  5th

Total payroll

most companies most revenue most employment

The 19% growth observed over the 202918 period (Fig30), to some extentis attributable to the
success storgf a group of highgrowth companieswithin the NAICS 541ifdustry. Although such
companies remain a modegortion of the industry by 2019their impact stands to increase over
time. To illustrate this fact, Nordicity reached out toselect group offech Companieshat have
realizedhigh growth rates in employment and revenu@ recent yeargo provide a narrower and
even brighter picture ofthe growing impact contributed bysoftware development companiestigure
31 presents yeaover-year growth rates of employment and revenue for fiieech Companiesvithin
the NAICS 541ifdustry that expelienced tremendous growthOverall, these companies saw a 330%
increase in revenue and 250% increase in employment.

Figure 31: Year-over-year employment and revenue growth rates for high -growth 5415 company sample
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Source: Compay data

In terms of number of companie®AICS 541§ the third largest industry withirthe Saskatchewan
Tech Sectowith about 800 companies. The followingigureshowsthe distribution of companies by
number of employees. 61% of companies are identifias “without employees.” Ashighlighted in
Section 2 and furthem Section4, the persistent global shortage of experienced software developers
may be areason thatworkers witha technicalskillset might find itadvantageous to offer the ir
services on a contract basis
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Figure 32: Number of Tech Companies by employment band
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Based on interviews with companies NAICS 541®ordicity found that companiesypically require
between4-12 weeks to hirmew employeesRespondents reported that the most difficult positions
to fill were programmers, technicasupport and techniciansSpecificallyrespondentsnoted that
software developers, programmers (front end, Haend, fultstack), and IT support specialists were
the mostdifficult to recruit, especiallfhosein senior positionsAnother theme that emerged from
interviews waghat employees hired for sales and marketing positions are difficult to find and retain
because these positions require strong communication and organizational skills in addition to a high
degree of technical knowledgeRoles that are moréifficult to hire were noted to take(in some cases
significantly) longer to hire than the averag8aseal on the data collected fronthesecompanies
Nordicity estimates that thereavere, on average63 concurrent job postings for jobs at NAICS 5415
companies across Saskatchewaat any given timen 2019.

Interviews also found thaSaskatchewan companies NAICS 541iBvest, on average$982 per
employee on employee training and professional development. With 3,740 employed$AiCS 5415
in 2019, Nordicity estimates thathese companies spera total of $3.7 million per year on

employee training and professional development .

Nordicity estimates thalNAICS 5415Computer systems design and related sereggsbuted slightly
more thanhalf a billion dollars to Saskatchewan’s GDP in 2018. This estimate includes a direct
impact of $389 million in GDP561 million in indirect GDP relating to the industry’s purchases from
supplier industries and $60 million in induced GDP relating to the-spending of labour income
earnedfrom NAICS 541¢ompaniesas well agrom attributable expenditures to supplier industries.
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Table 8: Economic impact of NAICS 5415 Computer systems design and related servicés Saskatchewan

Economic impact Direct impact indirect induced Total impact
impact impact

Employment (FTES) 3,740 4,740
Labour income ($000s) 262,932,000 30,862,000 23,790,000 317,584,000
Gross domestic product ($000s) 388,716,000 61,228,000 59,764,000 509,708,000

Source Nordicity MyEIA ModeStatistics Canada, federal and provincial government accou@tatistics Canada
Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada, Survey of Employment,
Payrolls and Hours; Industry Canada, Financial Performance Reports

Nordicity further estimates that the economic activity outlined above corresponds to the following
fiscal (tax) impacts.

Table 9: Fiscal (tax) impact of NAICS 5415 Computer systems design and related servicéis Saskatchewan

Personal income taxes 53,074,000 25,258,000 78,332,000
Corporation income taxes 8,030,000 1,680,000 9,710,000
Consumption taxes 11,127,000 13,762,000 24,889,000
Local property taxes and other fees 11,019,000 11,019,000
Total 72,231,000 51,719,000 123,950,000

Source: Nordicity MyEIA Model, Statistics Canddderal and provincial government accounts; Statistics Canada
Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada, Survey of Employment,
Payrolls and Hours; Industry Canada, Financial Performance Reports

Not onlydoesNALS 5418rive a significantand growing economidtax impact in Saskatchewan,
much ofthe revenuewhich allows companies tgrow employment, GDPand(by extension) the tax
basein the provincecomes from outsideof Saskatchewanlin fact, the following charshowsthat 95%
of these companies’ total revenues are from outside of Saskatchewan, &@#o are from outside of
Canada.

Figure 33: Exports of SaskatchewanNAICS 541%ompanies

Saskatchewarb%

Rest of Canadd 1%

= United States = Rest of the World Rest of Canada = Saskatchewan

SourceNordicity interviews withNAICS 541¢bmpanies
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Moreover,the NAICS 541¢ompaniesinterviewed as part of this engagemerspend an average of
1.97% of gross revenue on capital expenditures. Basedhenaggregate $661 million of revenue
earned byNAICS 541&mpanies inSaskatchewanNordicity estimates thaNAICS 541&mpanies
had aggregatecapital expenditures of $13.0 milliotJsingthe economicimpact estimatespresented
in Table 8 thislevel of capital expendituresamounts t03.4% ofNAICS 5415’s direct GDPin
SaskatchewanEconomy wide Canadas total capital expendiures were 12.2% of GDP 2018hich
indicates that tech industries are less capital intensive than average (which would inchedg
capitakintensive industries such asmanufacturingand resource extraction¥?

To put this finding in context, it is worthwhile to compare these amounts with an objective relating to
capital expenditures for theSaskatchewan Commercial Innovation Incentive (S@He of the non
mandatory criteria (e.gthe criterion requires that applicants chooseny two offive economic

benefits) to qualify forthe SClis to demonstratethe ability to achieve $10 million in cumulative

capital expendituresover any period oinhe. While this tax incentives not limited to companies in
NAICS 5418he $10 million targetappears to bewell calibrated to balance incremental growth with
achievabilityrelative to the level of capital expendituresstimatedin thisindustry. The inentive itself
extends over 10 years, so an average capital investment of $1 mil@myear over this period would
constitute a material boost to the industry’s aggregatecapital expenditures.

3.5 Operating in Saskatchewan’s Tech Sector

The sections below highlight key findings from engagement wiltech Sectocompanies(see
Appendix A.4 for summary aftakeholderengagement).

3.5.1 Access toTalent

This section describesompanies’ perspective regarding access to talent in Saskatchewan which is
elaborated further in Sectior.

Nearlyevery stakeholder indicated that access to talent was the largest challeiog&ech
Companies Theindustry survey substantiates this observation. Thmitations in skilled personnel
(at all levels of experience) were designated as the major hurdles hampering the sector’s growth.
Moreover,Tech Companieseem to face difficulties in raising capltevhich is described further in
Section3.5.2.

22 Statistics Canadayon-residential capital and repair expenditures, 2017 (revised), 2018 (preliminary) and 2019
(intentions); Statistics Canaddable 3610-0487-01: Gross domestic product (GDP) at basic prices, by sector and
industry, provincial and territorial
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Figure 34: Main challenges facing Tech Companies
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Source:SaskatchewarTech Sectofndustry Survey 2019

In terms of developing expertise, Saskatchewan’s small market size means that tech talent can be

forced to be ‘jack of all trades.’ As a result, many have a strong generalist skillset but limited ability to
become a ‘master’ or develop expertise in more niche business markets. Relatedly, it was felt that
Saskatchewan entrepreneurs feel they are not truly experts in their field unless they have developed
experience in other larger tech marke As a result, it makes dtifficult for growing Tech

Companiesto source experts or specific skills that they may require.

3.5.2 Access to Financing

Access to capital is a key pillar to ahgch SectorThis section

describes the current state dfech Sectofinancing in ~ Investment Use
Saskatchewan and is drawn from survey results, stakeholde N discussing with stakeholders
engagement and research about financing programs. Note, ~ What tlhfey would ”S_'Z nl10re .
other sources of support available to SaskatchewBech capital for, it was widely agree

. di di that companies woulduse ithire
Companiespresented in Appendix B. more people. As reflected in the

Whilemost interviewees were not actively seeking survehy results, the ro'e”oc‘:]? of
investment , those that were intended to deploy funds for NEwnires VENEE [EEE fiEs
hiring. Since most of the reasons feeeking investment cited from business development to

) . . research and producdesign.
by survey respondents are labouelated (as illustrated irthe
following figure), these findings suggest that staff capacity is
an important barrier forTech Companiefn Saskatchewan. Nearly every stakeholder noted that the
largest challenge for running their company is finding senior talent.

The threemain reasongited for whichTech Companiesvant to raise money are improving their
marketing efforts expanding their existing offeringsand developing products- each of theseahree
objectives idabour intensive and relies oattracting talent
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Figure 35: Reasons forTech Companiesto seek investment
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When combined with findings in preceding sections, it is likely Tech Companiedaaiang to hire
to increase market production and expanding production.

Public Funding

Stakeholder engagement identified numerous means through whiglechCompanies were accessing
public financial support The most commonlyusedsupport was national funding through the
National Research Council of Canada Industrial Research Assistance Rrd&AaP) and th&cientific
Research and Experimental Development (SR&ER)ncentive pogram. IRAP was celebrated for
being ‘easy to access’ with helpful local Industrial Technology Advisors (ITAS) who are very receptive
to entrepreneurs. While some bielve it is “integral for startups” it was also widely agreed that IRAP is
successful in ‘weening’ entrepreneurs off support and forcing them to become profitable companies
independently. SR&ED feedback was more mixedany believing it was critical to thelbusiness

while others claiming it was ‘more work than it was worth’ to track spending per their requirements.
WD was also noted less frequently as a national source, indicating a potential opportunity to explore
the awareness of WD’s support to Tech Compariesin Saskatchewan.

At the provincial level, it was noted by marfyech @mpanies that nearly all the funding available in
Saskatchewan was introduced recently (i.e., in the fast years). It was indicated by some that new
funding opportunities have ben driven in part bycoordination and lobbying efforts byprovincial
industry associations. Many were optimistic about recent support measures such as the
Saskatchewan Technology Startup Incentive (Sa8fMade in Saskatchewan Technology Program
(MIST)As of March 20, 2020, STShas been responsible forattracting $8.2 of private investment for
Saskatchewan companies the first two years of séhree-yearpilot (based on results for fiscal years
201819 and 201920).

Training grants available through the Canad®askatchewan Job Grant were noted by stakeholders to
be smaller when awarded tGech Companiesas compared with similar support available to other
sectors (e.g., mining has access to grants for $15,000 thahar@vailable toTech Companies It was
also noted that thesegrants available for training are slow to processand don’t always fit the

needs of growing Tech Companies

Innovation Place and incubators such as Co.Labs and Cultivator were noted for lisieigl in
connecting companies to public funding opportunities. It was also noted that B2B mentorship
regarding public funding (among other things) would be very helpful for smaller, stapt companies.
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Private Financing

In addition to the public funding described
above, there are opportunities to source private
investment through various types of stieture.
According to survey responses, equity
investment is the primary type of investment
that Tech Companiesire seeking, whether
individual (61%) or institutional (52%).

“Both IRAP and SR&ED have been very helpful
for speeding up our growth, especially allowing
us to hire (including Sask grads)

Tech Company Founder

Figure 36: Types of investment that Tech Companiesseek

Individual equity investors (e.g., angels_ 61%
Institutional equity investors (e.g., venture_ 5004
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Debt financing (e.g., from a bank or credi
; 39%
union)
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Source:Saskatchewarmech Sectoitndustry Survey 2019

Access to private investment was widely agreed to be improving in the province. At the same time, all

stakeholders agreedhat there remains room for growth before there are opportunities in

Saskatchewa that are comparable to larger tech centres. That is, the larger tech centres have a much

larger cohort of investors providing ech Companiesvith a diverse range of financing options.

On the positive side, many noted the strong entrepreneurial reputatitrat Saskatchewarech
Companieshave- focusing on their business/bottom line first’ and ‘doing more with less.’ That is,

many companies are minimizing their reliance on outside capital, raising capital when needed, often

through family and friends , untl their business is established and profitable. Entrepreneurs in
Saskatchewan felt that this mentality differs from tfieech Sectom other regions, where many start
ups seek funding for an idea externally before building a successful business around it.

Relatedly, Saskatchewan’s Tech Companiesgre largely privately owned reflecting the sentiment that

many entrepreneurs are focusing on building a sustainable business before seeking opportunities to

go public. According to the industry survey, 80% of resuling Tech Companiesre private
corporations, as illustrated in the figure below. Théhercategory includes noffor-profit
organizations and sole proprietorships.
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Figure 37: TechCompany ownership
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Source:SaskatchewarTech Sectofndustry Survey 2019

Other opportunities noted by entrepreneurs included th&olden Opportunities Funchnd the
Conexus VC fundrhese funds are described in detail in Appendix B, subsection B.1. In addition,
increased activity from norSaskatchewan investors has helped to-dek investments for local
investors. That isnvestors are able to spread the risk of investment across multiple investors in a
single venture and diversify their own portfolio. Outside interest in Saskatchewanh @mpanies
also brings more ‘smart money’ to the sector - i.e., investors that bringhowledge and experience in
addition to capital.

As far as companies’ progression through funding
stages is concerned,rael investorstypically provide
investments of$50k to $250k The Saskatchewan
Technology Startup Incentive mainly appeals to
investments within thisrange (i.e., typically ranging

The need for Valuation Skills
It was noted that Tech Companiese
often unsure of how to value
themselves, in turn, making it difficult

from $20k to $150k, based on the value of investments for investors to recognize the

that applied for the credit). Th&olden Opprtunities potential value in investing in these
fund picks up at investments in the range 62M- $5M. companies. Many entrepreneurs
Although there are a variety of other private funding spoke to the need for improved
sources, these major sources leavgap in the $250k education for both investors and

entrepreneurs astirelates to

to $2M tier of investments. Creative Saskatchewan i :
accurately valuinglech Companies

also offers fundingand other supportto companies its
funding for interactive content providesa meaningful
source offunding for eligible tech-related projects

As is the case in most jurisdictions, the majority of Saskatcheimaastors are later stage, usually
retail funds. At the same time, there are still challenges regarding coordinating these invedirs
strategic investments into the technology sector. While Saskatchewan Capital Network (SCN) is
working to act as a coordinating body, most stakeholders agreed there is still much progress to be
made regarding the coordination of investors in the provie.

The followingtwo chartsshow data collected by theCanadian Venture Capital and Private Equity
Association(CVCA). While the data encompasses all sectors, CVCA indicatehetiap VC sectors
are ICT, Life sciences and Cleantech, Oil & Gas and Induial & manufacturing. As such the
trends observed below constitute a relatively good proxy for tiech Sectoas defined in the
present report?

23 CVCA publiceports do not offer provincial breakdowsby sector.
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Over the 20152019 period, the average venture capitahvestment per deal in Saskatchewan (all
sectors) was $.4million - versus $.8million for all Canada which places Saskatchewan as a mid
tier province in terms of investment attraction. On the bright side, the average amount involved per
deal doubled between 2015 and 201&aching $2 millionwith an outstanding $10 average deal size
in 2019“. However, on averagenly nine deals were concluded each yeahis low number does not
offer many investment opportunities for entrepreneurs seeking capital and corroborates the gap
observed in the $2Bk to $2M range.

Figure 38: Venture capital deals and average investment, by province 2015-2018
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As shown below, private equity investment data is more cleat. Three tiers can be identified: first,
Quebec and Ontario capturenost private equity deals and thenAlberta and British Columbia follow
with a distinctly lower, but still substantial, share. Finally, some twenty more deals happen every year
in all other pravinces.Saskatchewan leads this lowest tier with an averadgedeals per year.

A trend-focused analysis of the average investment is made difficult by the high variability of these
amounts.Large transactions, often happening in the Oil & Gas industry, create a number of outliers,
such as the $975M transaction relating to the Saskatchewan assets of Penn West Petroleum in 2016.

24 Note that this significant increase in average deal value is based on a sample of 11 deals, so one or a few
significant deals can have a sizable impact on the provincial averageparticular year. An extreme cas¥ this
effectoccurredin Newfoundland and Labrador, where the only deal in the province was worth $87M in 2019.

Saskatchewan Technology Sector LMEIFinal Report 510f 133



A\ Nordicity

Figure 39: Private equity deals and investment, by province, 2015-2018
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As indicated above, mostech @mpanies are focusing on building sustainable business models
before actively seeking public funding or investment. At the saitie, companies note growth in
private equity activity and celebrate support from organizations public bodies like IRAP.

3.5.3 Growth Opportunties

TheTech Sectom Saskatchewan ia very tight knit community, alwaywilling to learn with each
other and share experiences. Despite mentorship programs existing at places such as Co.Labs and
Ideas Inc, numerosi stakeholders still suggested there is

anopportunity to formalize this collaborative “You can get business support very
mentality for more structured mentorship quickly here and move from
opportunities . In addition, it was noted that the tight challenge to solution quicker than in
community suggests there is access to support and a larger jurisdictions.”

willingness to make things happen quickly.

Another key opportunity is thaffech @mpanies can be Tech Company Owner

flexible givenlower expenditure costs both in terms of
space ad labour. That is, companies are able to stretch a dollar further, enabling them to react to
shifting markets without necessarily needinigp secure more capital.
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Interviewees and survey respondents also noted a variety of metansugh which all levels of
government (supported byindustry associatioradvocacyfrom SasklInteractive or SaskTech
organizationg could moreeffectively support and collaborate with th&ech Sectar

A Urban planning - incentivize Tech Companies$o contribute to the development of a livable
and vibrant city by supporting companies (e.ghrough subsidized rent) to locate in City
cores, instead of locating in lower cost spaces on city peripheries;

0 Stakeholders suggested that many companies in Saskatbane beenestablishing
their offices outsile of the city core.

A Tech education - while there are opportunities in the PSIs, many companies noted that
technical skills could be developed earlier (i.e., in grade schools);

0 Stakeholders noted a discernible gap in tech related skills being inclugded
Saskatchewan'’s grade school curriculum.

A Immigration support - simplify andspeed up the process for immigration of talentefiech
Workersinto Saskatchewan;

o Stakeholders indicated that it often took several months to fill important labour
gaps in their compnies, slowing operations or growth opportunities.

A Export development - help companies reach new markets outside of SK: other provinces,
US, Europe, Africa, Southeast Asia; and,

0 Stakeholders expressed a desire for more support to conduct oversees business
development through marketing, trades show/conferences and trade missions.

A Professional development - support the development of marketing and financial (business
valuation) skills.

o Stakeholdergemarkedthat many technical workers lacked professional business
skills and many entrepreneurs and financers indicated limitations in abilities to
valuate tech companies in Saskatchewan.

3.6 Summary

Saskatchewan’s Tech Sectors operating in a global market seekgrto capitalize on the opportunities
presented by a technological disruption. This reality means that the meaning of ‘Tech Compani€ds
evolving with increasing technological disruptions across different industries.

There are more than 5,000ech Companiefn Saskatchewan operating mainly (64%) in Saskatoon
and Reginaln terms of sizethesecompanies employ an average of 13 persons, though more than
half of the companies are without employees. Roughly three quartefthesecompanies earn less
than $500,000 though there are more than 500 companies that earn more tham#ton. The top
three industries which make up 53% dech Companieare Architectural, engineering and related
services, Health and personal castres and Computer systems design and related services.

Speaking to employment and compensation, Nordicity estimates that the sector employed more than
31,000 personsThe three industries described above account for over half of the workfokt&lCS

4461 - Health and personal care stoegsl NAICS 5415Computer systems desjgirove job growth

near 20%, adding a combined 1600 jobs since 2015. As a sector, there the number of Tech
Occupations grew 3% in the same time period. The average salary in tb®iseas$76,000- about

43% more than in other sectors. While the average wage for software engineers in Saskatoon is 36%
of that in San Francisco, workers have a similar proportion of income left over at the end of the year.
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When focusing analysis spetiélly on the ‘core Tech Sectd{NAICS 5418Computer systems design
and related servicgNordicity estimates that this burgeoning cluster of Tech Enterprises contributed
more than half a billion dollars to Saskatchewan’s GDP in 2018. The sector has grown 38% since 2010
and 19% since 2015. In 2018, it generated nearly $124M in fiscal (tax) impact, including more than
$50M for the province of Saskatchewan.

Saskatchewan'’s smaller sized tech sector (sixth largest provinciallCTsector in Canada®® presents
challenges for companie the sectorto find, attract and retain tech talent at all levels of experience.
Most companies are focusing on building sustainable business models before actively seeking public
funding or investment. Companies citeneouraging growth in private equity activity and strong

support from organizations like IRAP, as well as growth in provincial support. Those that are actively
seeking investment are most likely to use it to hire more staff both for business development and
production expansion. Companies expressed optimism for the future with opportunities to galvanize
a strong core offech Companieshrough further coordination and government support.

25 https://www.statista.com/statistics/723991/canad@&t-sectoroutput-by-province/

Saskatchewan Technology Sector LMEIFinal Report 54 of 133


https://www.statista.com/statistics/723991/canada-ict-sector-output-by-province/

A\ Nordicity

4. Saskatchewan’s Tech Workforce

This sectiorprovides further details a Saskatchewaech Workersbeginning with a demographic
profile of this workforce. Second, this sectignesents thechallenges and opportunitie®f pursuing a
career in theTech Sectoin SaskatchewarFinally, a closelook is taken at the locgbool of Tech
talents.

4.1 Worker Profile

The following charts illustrate the age distribution of workers in segments of the Saskatcheles
Sectorand Saskatchewan overall.

Figure 40: Employment by age and category, 2018
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Source:Statistics Canada, Census of Population 203&tistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours
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Asthe figuresabove show, the agedistribution of Tech Workerss notable for having geak in the
25-39 age group. In contrast to workers in all sectors, a high proportionTafch Workeréold post
secondary credential§See Figure 44), which contributes to lower workforce participation in the
youngest (1524) age segments. In generdlech Workersend to skew younger than the overall
workforce; this trend is perhaps most visible amofigch Workerin Tech Industries there are
almost 2,500Tech Workerén tech industries between the age of 289, as compared to less than
1,000 in the 6654 age range. Similarly, theech Sectorworkforce in Saskatoon skews younger
than that in Regina, where a substantial portion

of the tech workforce is known to be employed in

government, crown corporations, and governmeni ‘The tech-bro culture still persists. The sector
contractors. has a lot of young men. It remains is a hard

place to be avoman.”

The age distribution offech Sectoworkers in the Tech Sector Employee

province is very similar to the distribution

observedin other provincesEvidently the sector

skewsyounger than the national averageas

visualized below All provingal Tech Sectademonstrate the sane spike in the 5054-yearage group
as dees CanadaOne differencebetween the jurisdictionsobserved in the figure belows Nova Scotia
which is the onlyprovince that shows a dclining proportion of workers along the age axis, after the
spikein the 2539-yearage group

Figure 41: Employment by age (% of Tech Sectorworkers for provinces, % of workers in all sectors for
Canada), 2018
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Source: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours
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In addition to the similar distributioramong age groupobserved above, the average age offach
Sector worker is also similar across provinces.

Figure 42: Average age of Tech SectorWorkers, 2018
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Although the difference is minimalthe average Saskatchewarech Sectoworker isyounger than
their counterparts inthe other (selected) provinces.

In terms of genderTech Workerin Saskatchewan arsignificantlymore likely to bemale, withthree
males for evenjtwo females inthe overall Tech Sectofincluding non-Tech Workerk By contrast, the
distribution of gender within all sectors in Saskatchewan are almost equal, with 48% female and 52%
male.This gender imbalace is even more pronounced in Tech Occupations. Two third$edh

Workersin Tech Industries are male, al6@% of Tech Workersin non-tech industries are male.
However, there is equal distribution of male and female ndech Workerén TechIndustries.

Figure 43: Gender of workers, 2018
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Source: Statistics Canada, Census of Population 281#&istics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours
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Thegender imbalance in the TechSectoris observed in comparative jurisdictions as wellwith
Saskatchewarmperforming slightly better than its peersTheTech Sectom Albertahasthe lowest
proportion of women among the compared provinces.

Figure 44: Gender of Tech Sectorworkers, 2018
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Source: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours

The chart belowshowsthat Tech Workerare comprised of highly educated alent pool,with post-
secondary degrees approximately twice as prevalent amofech Workerss in the Saskatchewan
workforce overall.
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Figure 45: Highest level of educational attainment of workers, 2018
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Source:Statistics Canada, Census of Population 20%gtistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours

Educational attainment ishighest amongTech Workeremployed in the Tech Industriesvith
nearlyhalf (48%) holding a university degree . Educational attainment in theTech Sectorsalso

higher in urban centres (i.e., Saskatoon and Regina). In interpreting this finding, noteTtett
Workers(in nonttech and Tech Industries) are more likely than ntechworkersin Tech Industries to
be concentrated in office jobs in urban centres; as such, it is expected that educational attainment
would skew higher in urban centres. Paralleling prior observations about the distribution of workers
by mode of work, the educational adétinment of nontechworkersin Tech Industries’ mirrors that of

the overall workforcein the province

Educational attainment rates are similar ianitoba, but the proportion of workerolding a
universitydegreeis much higher(47%)in Alberta This high proportion is consistent with the high
average income estimated for th&ech Sectom Alberta,asexplored inSection3.3.
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Figure 46: Highest level of educational attainment of Tech SectorWorkers, 2018
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Source: Stattics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours

Visible minorities arerelatively well represented amongstech Workersespecially for those
employed inthe Tech hdustries (17%)as compared to 11% in the overall Saskatchewan workforce
As with the distribution of educational attainmeniTech Workergwho tend to exhibit a higher
prevalence of visible minorities) are more concentrated in urban centres, so Regidésaskatoon
exhibit a higher level of visible minorities than Saskatchewan overall.

Figure 47: Representation of visible minority communities, by worker category, 2018
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Source: Statistics Canada, Census of Population 281#&istics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours
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TheTech Sectoin Albertashows aslight overrepresentation of visible minorities compared to the
population. Alberta’s visible minority population is 18.4% of the totaWwhile the Tech Sectors 28%
visible minority. Thisoverrepresentation is also observed in Manitoba, although to a smaller extent,
which has a visible minority populatioof 175%.

Figure 48: Representation of visible minority communities in the Tech Sector, 2018
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Source: Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours

In stakeholder consultations, crown corporationsene noted as leaders in diverse workplace
practices, which was seen as largely a botteap initiative led by employees and all levels of
management. Howeverfor the Tech Sector more broadly, gender and ageelated barriers still exist.

Although the Saskatchewafech Sectoscores well foinclusivityin termsof the inclusion ofvisible
minorities, there isroom for improvement with respect to lagging participation by Indigenous
workers. As indicated below, only 6% of workers in tiech Sectordentify as Indigenouswhich is
considerably lower tharindigenousparticipation in the provincial workforcg10%).

Figure 49: Representation of Aboriginal identities, by worker category, 20182°
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Source: Statistics Canada, Census of Population 281#&istics Canada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours

26 Aboriginal identity encompasses First Nations, Métis and Inuk (Inuit)
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Overalllower participation by Indigenous workers in Tech Occupationin Regina and Saskatoon
suggests that Indigenous participation in th€ech Sectors most prevalent in nortech occupations
outside of urban centres. WhilBlato Sask Testinig an initiative that seeks to counteract this trend by
offering aholistic program of training, internships and employment to Indigenous communities
outside of wban centresthis finding should prompt additional efforts toreduce structural (especially
geographic and socioeconomidarriers to Indigenous participation in thepportunities afforded by
employment inthe Tech Sectar

Indigenous workers ar@lso underrepresented in theTech Sectomn Alberta, Nova Scotia as well as
Manitoba.

Figure 50: Representation of Aboriginal identities in the Tech Sector, 2018%7
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Source: Statistics Canada, Census of Population 2016; Statistics Canada, EabmuBurvey; Statistics Canada,
Survey of Employment, Payrolls and Hours

The following chart summarizes thaverage experience levealited by Tech Workersby industry As
visualized, theaverage experience for the Tech Sectoris 8 years Theindustrieswith the highest
averageyears of experiencappear to be consulting industris, namelyOther professional, scientific
and technical serviceandManagement, scientific and technical consulting servibessemiconductor
and other electronicomponent manufacturingndustry appears to have a workforce that skews
towards lessexperienced workerswhich likely indicates tht workers in that industry are relatively
younger.

27 Aboriginal identity encompasses First Nations, Métis and Inuk (Inuit)
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Figure 51: Tech Workers years of experience, by industry 2
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The following chart shows the place of residence reported bych Workerén the 2016 Census. In
broad terms, 2% ofthe workers in 2015 moved to Saskatchewan since 2010. Note tthiatfigure
includes postsecondary students that were studying outside of Saskatchewan and immigrants from
elsewhere in Canada and internationally.

28 This graphics showindustries for which the survey sample was n=4. Other industries were consolidated in the
“Other” category.
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Figure 52: Provenance of workers in the Tech Sector(place of residence 5 years a@), 2015
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Thelargest cohort of newcomers to the province came from outside Canada, followed by
Ontario. As seen in the figure below, immigration and Ontario appear to be the top sources for
newcomersfor all comparable provinces

Figure 53: Provenance of newcomers(% of Newcomers)in the Tech Sector(place of residence 5 years
ago), 2015
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Sources: Statistics Canada, Census of Population 2016

Migration from Ontariocould be due tothe lower cost of livingin Saskatchewanas demonstratedor
Torontoin the cost of living analysis in Sectidh3.
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The following chart illustrates the results of Nordicity’s net migration analysis . This analysis uses

several sources of data to assess changes in the compositioreoh Workerbetween the 2011

National Household Survey and the 2016 Census of Population. The analysis is performed by applying
Statistics Canada'’s Life Tables to the gender and age distribution of Saskatchewarech Workern

2010 to estimate the influence of mortality over the following five years. Survivors are then assumed

to have aged five years since 2010 and then compared to the age distributiofech Workern

2015, as reported in the 2016 Census. The difference between these populations (illustrated in blue)
accounts for several sources of changes:

A Immigration to Saskatchewan from the rest of Canada and other countries;

A Emigration from Saskatchewan to the rest Ganada and other countries;

A Individuals that changed careers into or out of Tech Occupations within Saskatchewan;

A New Tech Student graduates that are hired into Tech Occupations within Saskatchewan; and
A Retiring Saskatchewafech Workers

As illustratedbelow, bothrecent graduateaged (as indicated by the yellow oval) and older, likely
more experienced workergas indicated by the green ovahave entered Saskatchewan'’s tech
workforce in large numbers between 2010 and 20¥s highlighted inSection 2 this finding
suggeststhat the shortage ofsenior talent asreported by Tech @mpanies,is a reflection of wider
(national/global)talent supply issues in a rapidly growing sector , rather than an unavailability of
talent -the workforce demograhics clearly show growth in the age groups for which the most acute
shortages were reported.

Figure 54: Saskatchewan newTech Workers by age (20102015)
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Sources: Statistics Canada, National Household Survey, 2@&tatistics Caada, Census of Population 2016
Statistics Canada, Life Tables

The following figure shows the gender distribution of nelech Workerén Saskatchewan within each
age bracket. Overalthe gender distribution of new Tech Workersentering the sectorfrom 2010 to
2015 was essentially the same as the current demographics of the sewttir,roughly three males for
every two females entering the workforce. Note also that the only age groups with a significant
proportion of females entering the workforcé.e., 3634, 4044, and 6@64) represent small segments
of the new workforce in absolute terms, as illustrated in the chart above, and therefore do not
contribute significantly to the overall average.
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Figure 55: New Tech Workersin Saskatchewan (20132015), by gender and age
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In essence, a Tech Worker in Saskatchewan is most likely tpdumg” (25 - 39 year age groupand
male,with a university degreeThe worker is also more likely to be a visible minotitan the overall
workforcebut less likely tadentify as Indigenous

4.2 The Supply of TechTalent in Saskatchewan
4.2.1 Current State

Regardingthe availability of talent, , ) ; ;
stakeholders across the sectgenerally Now that you can find tech jobs in Saskatchewan,

agreed that junior talent iscomparatively you can expect younger workers to stay for about
more availablethan workers with other 3 years, though longer for the older workers.”

levels of experienceOn the other hand Tech Sector Company
there was wide agreement that there is a

significantlack of senior talent for the reasons citedby stakeholderdelow:

A The sector is newdn Saskatchewaymeaning they have had less time to develop the senior
talent needed from within

A Workersthat developskillsin Saskatchewan oftemigrate to larger centres such as
Vancouver, Torontor Silicon Valleyo advance their careers;

A Companies are less comfortable hiring remdyefor senior managementroles, given that
responsibilitiesare likelyto focus onmanaging local teamsand

A Growth in the number ofTech Companiesnd investment into them is rapidly outpacing
growth in laboursupply - i.e., graduates.

Many specialized roles (e.g., machine learning) are baintsourcedas they are hard tsource from
within the province.Part of thistrend may relate to the fact that manypecializedtech jobs have
certification barriers €.g.,MS server certification) which are hard to acquire in Saskatchewan.

However, it was also noted that being to¢echnical can mean that you are pigeoioled and make it
difficult to climb the ranks to executive level positionsi.e..there is a perception thattechnical
people don't make good managers”. In order to succeedoft skills such as managerial and
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communication skills as well as time management anereasingly sought after. bwever, this
combination of skills remains difficult to source.

As noted in Sectior8.3, theSaskatchewamoes not pay the samesaToronto or VancouveAs such,
Tech @mpanies are usinghe lifestylebenefits (e.g., affordability short commutesand tight -knit
community) as well as company culture as importgueirts of thepitch to attract workersMoreover,
as the cost of living analysis in Secti88 suggeststhe lower cost of living in Saskatchewan means
that workers are able to keep more of their income as surplus than in other jurisdictions.

In addition to trying to attract workers to Saskatchewan from other larger, more expensive tech
centres, manycompanies are recruiting internationally . Nearlyall the largeTech Companies
engaged are using/arHack to source labour from outside the countrpata supplied by VanHack
showed that the platform facilitated 21 new international hires in 2018 and another 14 in 2019 in
Saskatoon.

Regardingretention , it was noted that there is more movement (e.grpss pollination) in the sector.
There were emeinstances ofpoaching byother firmsreported - bigger Tech Companiesvere
mentioned alongsidecompanies like banks, crown cogpationsand US companies like Digital Ocean
Thistype of moveis usuallyaccompanied bya drastically increased salary but can alsochee to

other factors such as flexibilityworklife balance, and benefitAs suchsmallercompaniesare
focusing oncreativeincentives to stay such asRRSP’s, longer vacations, etc.

In respase tothe skilled labour shortageand difficulties with retention industry survey
respondents expressed the relative challenge they experienced in filling specific types of
positions . Thefollowing chart shows that themost difficult positions tofill are inresearch,
development, design or practitionebccupations.

Figure 56: Difficulty of hiring specific occupations

Research, Development, Design or Practitioner— 18
Occupations ’
Technologist and Technician Occupations _ 2.3

Sales and Marketing Occupations 2.8
Managerial and Administrative Occupations _ 3.1
n=38 0.0 1.0 2.0 3.0 4.0

Source:SaskatchewarTech Sectofndustry Survey 2019
Note: Responses to this question weltected usig a rankingnterface The results depicted heteow theaverage
rank of each occupationa low numbemdicates a occupation that washore difficult to hire.

To find the personnel they are looking fofech

Companiesdeploy a range of methods, alustrated “We spend a lot of time on HR now you
in the following figure. Nine in ten respondents used to be able to fill roles with word of
leveraged their personal network to make mouth or asking proéssos at the

meaningful hiring recommendations . Despite the ~ University. Now there is lots of

oft-stated need for senior talengnly one third of competition for these people’
thesecompaniesreported usingspecialized job Tech Sector Company
boards and one in five usedxecutive search firms.

Thisfinding reflectsa commonly citedpreferencefor
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hiring localas a meangor supporting and building the local Tech Sectoas well as the desire to
minimize the alministrative burden and cost fom hiring elsewhereWhile specific websites or
platformswere not discussed systematically, LinkedIn aimdieedwere referred to most commonly
while the National Job Bank or Saskjobs.ca were not specifically nbteihtervieweesduring
stakeholder interviews.

Figure 57: Hiring methods used by Tech Companies
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Source:SaskatchewarTech Sectofndustry Survey 2019

Insights from the Industry survey indicate that about 16% of SaskatcheWwaoh Compani€sxisting
workforce was hired within the last 12 months. Of these new hires, 75% were sourced from the
province's local talent pool.

0 0
16% 5%
New hires over the last 12months Of new hires locally sourced

Source: Industrgurvey (n=30)

As described above, the current state of tech talent supply is a significant challenge for Saskatchewan
Tech companies. These companies are seeking both technical and admin/business focused roles
primarily using personal recommendations and social mediasturce talent.
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Graduate Analysis

The following chart illustrates where Saskatchew@ach Workersbtained their highest level of
educational attainment at the possecondary levelAbout three fifths of Saskatchewahech Workers
pursued theirhighest kevel of educational attainment in the province.

Figure 58: Location where SKTech Workers highest level of post-secondary education was attained
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2%
59%

15%

= SK = Restof Canada - US = Overseas = No post-sec

SourceStatistics Canada, Census of Population 2016
Note: Broken out figures nragt sum to totals exactly due to rounding.

The following chart showsvhere Saskatchewan workers obtained their highest level of post
secondary education. In that regard, Saskatchewan'’s Tech Workeréndustries are roughly irfline with
non-tech occupations and industries in the province.

Figure 59: Location of workers” highest post-secondary study, by tech/non-tech occupations and
industries
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Source: Statistics Canada, Census of Population 2016s8tatiCanada, Labour Force Survey; Statistics Canada,
Survey of Employment, Payrolls and Hours
Note: Broken out figures may not sum to totals exactly due to rounding.

The following chart illustrates the number graduates that Saskatchewan’s post-secondary institutions
produced from 2009 to 2016, broken out by tech and ndech fields of studyTech graduates were
designated based on the areas of study reported by Saskatgan Tech WorkersThenumber of
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TechGraduates increasedby 14% between 2009 and 2016, compared to only a 12% increase in all
other fields.

Figure 60: Number of graduates from accredited post -secondary educational institutions in
Saskatchewarf®
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Sources: Nordicity Analysis; Statistics Canada, Census of Population 2016; Statistics Canada, EatoeuBurvey;
Statistics Canada, Survey of Employment, Payrolls and Hours; Statistics Canada, PSIS custom tabulation

As illustrated in the figure belowhie distribution between differentdegree types largely remained
the same during this period although there wasa notable increase in the number of certificates
delivered in 2016.

Figure 61: Number of TechGraduates, by degree type
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Sources: Nordicity Analysis; Statistics Canada, Census of Population 2016; Statistics Canada, Eatoe Survey;
Statistics Canada, Survey of Employment, Payrolls and Hours; Statistics Canada, PSIS custom tabulation

2 The definition of Tech Students is based on a secondary mapping process from census data. To illustrate how
tech graduates were identified, pleasmnsider the following example: in the Saskatchewan workforce, 52.7% of
people who studied computer science (at their highest level of educational attainment) were employed in tech
occupations. To produce this chart, we therefore assume that 52.7% of adgempscience graduates are destined

for work in the Tech Sector.
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Thegender distribution of Tech Graduates remained fairly consistent over the eight years under
review, and these figures arim line with the gender distributionof Saskatchewamech Workersas
well as the gender split of newech Workershat entered Tech Occupationm Saskatchewan
between 2010 and 2018n all these analyses, there is a 3:2 ratio be¢éw males and femalesee
Section 4.1).

Figure 62: Gender of TechGraduates
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Sources: Nordicity Analysis; Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey;
Statistics Canada, Survey of EmploymtePayrolls and Hours; Statistics Canada, PSIS custom tabulation

In summarythe number of tech related graduates is on the rise, related to other fields helping to
supply the 75% of new local hireBlore than half of graduates are completing degree pr@gns and
about three fifths of these graduates are male

Enrollment Analysis

While graduates provide a backwa#ddoking view of postsecondary institutions’ output, enroliment
isa leading indicator of future outputsln contrast to the relatively steady growth of graduates during
this period, the number offech Student enroliments in Saskatchewan saw a 24% increase
between 2009 and 2016, in contrast to only 7% growth in all other fields of study.

Figure 63: Graduates from accredited post-secondary educational institutions in Saskatchewan
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Sources: Nordicity Analysis; Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey;
Statistics Canada, Survey of Employmepayrolls and Hours; Statistics Canada, PSIS custom tabulation

Saskatchewan Technology Sector LMEIFinal Report 710f 133



A\ Nordicity

As illustrated in the following chart, thigrowth wasprimarily driven byan increase irdegree
programs Overall,Tech Studentsincreasing share of total enrolimensuggests that therewill be a
fastergrowing pool of skilled junior workers progressively entering the markeh the near future

Figure 64: Number of Tech Students, by degree type, enroliments
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Sources: Nordicity Analysis; Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and Hours; Statistics Canada, PSIS custom tabulation

A closer look a3ech Studentenrolled in vaious degree programs over the 2002016 period
indicates not onlythat female students account for 40% of the total enrollments)d that their share
decreased by two pointsAs such, the leading indicator suggests that Tech Graduates of the future
are likely to perpetuate(and even slightly widen}he gender imbalance among Saskatchewan’s Tech
Workers

Figure 65: Gender of Tech Students, enrollments
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Sources: Nordicity Analysis; Statistics Canada, Census of Population 2016;tB&tanada, Labour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and Hours; Statistics Canada, PSIS custom tabulation
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Thefollowing Figures provide abreakdown bycredentialtype and gender.This dataconfirmsthat, in
relative shares femaleTech Student$avebeen flat orhave become less represented acrcs
credential typesduring the 20092016 period.Female enrollment in certificate programs are the most
equalof all credential types, with 46% of students comprised of fematasthe other handfemale
students represent about only one third dfech Studentsnrolled in Diploma programs.

Figure 66: Percentage of female Tech Studentsenrolled in degree programs
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Sources: Nordicity Analysis; Statistics @ada, Census of Population 2016; Statistics Canada, Labour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and Hours; Statistics Canada, PSIS custom tabulation

The following figure presents thenost prevalentfields of studyin which Tech Wrkershold degrees
in SaskatchewanComputer and information sciences, Pharmacy and pharmaceutical sciences
Engineering and Allied health diagnostics are the top five subject matter areas. These categories
align with correspondingjobs that areconcentrated inthe industries that exhibited the strongest
employment growth, includingNAICS 5415Computer systems design and related seraitdBlAICS
4461- Health and personal care stgras well as two industries that are notable for being major
employers in Saskatchewan’s Tech SectarincludingNAICS 5413Architectural, Engineering, and
Related Servicasd NAICS 51 Wired telecommunications carriefdtogether, hesefour industries
employ the mostTech Workerin Saskatchewanand this déa suggests that they are poised for
medium-term growth.

Saskatchewan Technology Sector LMEIFinal Report 73 0f 133



A\ Nordicity

Figure 67: Top 20 fields of study reported by Tech Workersfor their highest level of educational
attainment (certificates, diplomas and degrees), 2016
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The enrollment analysis above suggests that interest in tech sector fields of study is on the rise. While
the tech sector talent shortage is a global concern, there are signs thaSaskatchewanpost-

secondary institutions are increasing output of students qualified to enter the tech sector.

However, there remains an opportunity to improve on gender and ensuring that graduates’ skills are
employment ready.
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Mitacs Analysis

Although accredited training programsypically bestow graduates withthe occupationalskillsthat
they require to enter the workforceMitacswasdeveloped tofoster cutting edge innovation by
developing and funding“partnerships between academia, industry, and the woHdo create a more
innovative Canadd’ More precisely,lie idea behind Mitacs is that postecndary students, especially
those performing specialized researcim graduate and postgraduate programsare ideally
positioned to participate incollaborative researchvith local companiesWhilelarge companieshave
the resourcedo connect directly with educational institutionsnd pull top talent, Mitacs was
established to help perform this function for Canadian small and medium enterprises

The following chart shows recent growth in the number of Saskatchewan companies plaatner
with the program alongside the number of internship units the past fourfiscal yeas. While the data
start from a small baseéhe number of internship units have more than doubled in the last four
years (with a notable uptick in 2018019)and the number ofparticipating partner organizations
have increased from 9 to 13s such, thegrowing interest for Mitacs in the Saskatchewdrch
Sector, as heardhrough industry consultatiors, is consistent with the growthobservedin other
aspectsof the Saskatchewaifech Sectar

Figure 68: Number of Mitacs partner organizations and internship units ° in Saskatchewan
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Source: Mitacs

Thepreceding charts illustrate the success of Mitacs’ Saskatchewan office to prioritize support for the
Tech SectarHowever, the following figure showthat Saskatchewan hasomparatively low
participation in terms of Tech Sectorinterns per TechStudentsrelative to other provinces in 2016
and 2017 Although enrollment data (used as the base in this calculation) is not available after 2017,
growth in the number of tech interns in Saskatchewan in the following two years (+50%, on a small
base) wasn line with the national increase (+49%) during that period.

30 An internship unit represents a-#onth paid Full Time Equivalent (FTE) internship position.
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Figure 69: Number of interns per 1,000 Tech Studentsenrolled , 2015-2017%*
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To explain Saskatchewan'’s lagging uptake of the program, it is important to notethat Mitacs’

program funding model is based on matching Mitacs funds equally with private sector contributions
to its programs. In that context, the Mitacs portion of the cost is 40% funded by the provincial
government and 60%udnded by the federal government. In other words, every dollar invested by the
provincial government in Mitacs programs can trigger an additional four dollars of funding from
federal ($1.50) and private ($2.50) sources.

While the federal contribution in ths funding model that is available to each province is based on its
share of the national population, provincial funding is a discretionary budget item. At present,
Saskatchewan leaves money on the table by contributing less than the amount that would be
required to fully leverage federal funding availabte the province, and in turn, attract matching
funds from the private sector.

Looking ahead, bsed on this analysis anekchangeswith stakeholdes, the Tech Sectoin
Saskatchewarhas theopportunity to better leverage Mitacs’ support if certain barriers can be
overcome:

A Sufficientprovincial funding for Mitacs toleveragefederal and private sector funding for
Tech Sectomternshipsin Saskatchewapand

A Companies’ willingness to take advantage of Mitacs’ programs at a level that more closely
matches other provinceswhich may requirdP policy modernization at possec institutions
through which Mitacs funds are paid to interns

4.2.2 Looking Ahead

Respondens of the industry survey indicatedhat they expect to add an average seven people to

their headcount in the next 24 months (n=44}he survey indicates thalech @mpanies will be

looking to add research, development, design or practitioner occupations (on average 3 positions in
the next 24months), as well as sales and marketing occupatiotisge new positions as well)Tech

31 This chart excludes 2012018 and 2018019 because of a-gear delay in the publication of RS data, and
therefore it does not convey the recent drastic increaseghe number of interns in Saskatchewgr50% in the

last two yearspnd nationally (+49%) While this chart is somewhat incomplete, Saskatchewan certainly still lags
other provincesasSaskatchewarhas lagged the national increase in those two extra years
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Companiesare also likely to open tweechnologistand technician occupations andne managerial
and administrative position in thenext two yeargIndustry survey, n=36).

It isevidently increasingly lard to findthe right

students asnany universities are slow to adapt to “We have a waitlist already. We need
changing need. Many stakeholders lookddvourably ~ more space before we can think about
upon possible means for working more closely with ~ trying to attract more students. Staff and
post-secondary institutiors to help ‘right -skill for the ~ space are limiting for us.”

future ” At the same time, it was agreed that SaskTec Ron NewSaskPoly
as been an important partner fopost-secondary

institutions in establishing industryrelevant

program curriculum . In addition to trying tokeep up with the rapid pace of technical changgost-
secondary institutionsare also focusing on trying to develomore ‘well-rounded’ tech graduates,
including business and communication skills as part of programs.

While it can take time for the larggrost-secondary institutiongo adapt to changing industry needs,
many noted that Sask Polytechnic is nimble aisdcurrentlygraduating more industry ready students.
Co-ops and Mitacs were alsooted for being very helpfuto source and develop students for the
industry. Interviewswith representatives opost-secondary institutionsoted the misaligned
timelines (even when curriculum can be changed quickly) as a significant challenge. Tieateis,the
most up to datecurriculumtakes 35 years tograduate students into the industryby which time
many of the learnings aréut of date.’ As quoted in the breakout boxkeeping up with demand for
tech related programs can also pose challenges.

There is a significant opportunity fggost-secondary institutiongo track their studentscareer
trajectories postgraduation.However, it was noted by one interviewee thatithcan be challenging
asthis usually falls undermmalumni relations portfolio, meaning it isften outsidethe control of
program heads Despite the lack of datagnecdotally it wasoted that a significant majority of
graduates stay in the province.

International students are increasingly drawn to tegklated programs at the University of
Saskatchewan (and the Regina campus of Sask Pdigde specifically,ltere are increasing numbers
coming from countries impacted by changes to USA visa regulatidmgportantly, many of these
students stay in the province after graduating, due largelydontributing to a faster process for
obtaining permanent residentstatus.

4.3 Demand for Tech Workersin Saskatchewan

This section takes what is known about the current Tech Workforce in Saskatchewan (i.e., who are
Saskatchewarmech Workersind where did

they come from) and presents Nordicity's - “Between 2017and 2018, there was a 500%
analysis of what the sector will look like in the growth in capital investment into theTech

future. Sector- compare that to only 16% growth in

In order to conductthis analysis, Nordicity USask tech graduates and you can see why the
developed a workforce forecasting model is @ misaligment of supply and demand for
which was supplemented by more detailed = talent”

assumptionsderived from interviews with Tech Sector Company
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Tech @mpanies® As such, the occupational forecast presented in this section is based on a blend of
historical trends which were then validated based on input from companies in industries that are the
most prolific employers offech Workers

The following chart illustrates the top ten Tech Occupations, ranked based on the cumulative number
of employees that arexpected to be added to Saskatchewan's workforce between 2018 and 2022.
Looking to the list of occupationd;T and health specializations represent the most significant
contributor to employment growth

Figure 70: Top ten occupations by number of employees added from 2018 to 2022

2174 Computer programmers and interactive medi_ 428
developers
3131 Pharmacists [ =:
2171 Information systems analysts and consultan_ 298
3219 Other medical technologists and technician 254
(except dental health)
0213 Computer and information systems manager- 101

0014 Senior managers - health, education, social ai
community services and membership organization

0311 Managers in health care- 64

70

4161 Natural and applied science policy researcher

consultants and program officers 53

2281 Computer network technicians- 47
2131 Civil engineers . 41

0 100 200 300 400 500

Source: Nordicity analysis; Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and Hours

The three IT occupations thlianade it onto the top ten list are collectivelyforecast to increase by

827 employees (15.1% growth from 2018 to 2022piven that these are highly specialized and

mobile occupations that are recruited from a national (and even international) talent base, even just
keeping up with the Saskatchewahech Sectds historical rate of growth is anticipated to be a

challenge. Halth occupations, though those on the top ten list are projected to add2 new

workers, have more standardized career paths, educational curricula, and draw from a more localized
labour market, so this portion of the workforce is expecteddtsoexperierce less resistance to hiring.

%2 Detailed methodology can be found in Appendix A.4.

33T occupations” in this context refers to NOC 2174 Computer programmers and interactive media develppers
NOG 2171linformation systems analysts and consultaateiNOC 0213 Computer and information systems
managers
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O 827 employees

expected to be added in top 3 Saskatchewan
IT Tech Occupations from 2018 to 2022

Viewed from another perspective, the following chart presents the top ten list of occupations ranked
by the highest growth rate from present levels of employment. Note thprcentage increaseare
independent of theactualnumber of employeesin each occupation(i.e., from D00 to 1100 and from

10 to 11 are both 10% increases)p the occupations for which this top ten list overlaps with those
appearing on the previous chart that are of the most interesie. large percerniage changesand

large numbers of employeesThis ranking should be interpreted as an indicator of the volume of new
hiresrelative to existing employeiesa given occupation. A high percentage rate of growth likely
correlates todifficulty in mentoring young, less experienceéntrants as they advance through their
careers. Occupations with a high growth rate are also more likely to recognize this gap and seek out
more senior employee$o help managelarge numbers of newless experienced wders

Figure 71: Top ten occupations by cumulative growth from 2018 to 2022
2174 Computer programmers and interactiv_ 27 9%
media developers I
3131 Pharmacists_ 21.7%
3219 Other medical technologists and technician 20.4%
(except dental health) 0
2223 Forestry technologists and technician_ 14.1%

2175 Web designers and developer_ 11.6%

2171 Information systems analysts an .
consultants - 10.2%

0213 Computer and information system 0
managers - 9.8%

2172 Database analysts and data administrato- 8.9%

4161 Natural and applied science policy 0
researchers, consultants and program ofﬁcer- 8.3%

0% 10% 20% 30% 40% 50%

Source: Nordicity analysis; Statistics Canada, Census of Population 2016; Statistics Canada, Labour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and Hours

Paralleling the ranking of occupations by the number of employees forecast to theea, NOC 2174
Computer programmers and interactive media develapars again tops the list. This finding suggests
that the shortage of experienced programmers that was widely reported by softwhreused
companies is likely t@ontinue unless the undelying supply of such workers increases. Building from
the focus onNAICS 541¢&mpanies in Sectiord.4, it is worth noting that this industry employs 35% of
allNOC 2174 Computer programmers and interactive media develapéhe province, so these
companies must compete for workers with other industries thegpresent the majorityof

employment for thesetypes of workers. Likewise, rapid growth in certain health occupations,
particularly those with a patienfacing role (Opticians, Pharmacists, and @ipractors), is projected

to result in a similar shortage going forward in those occupations as well (though to a lesser extent).

Taken together, this market dynamic (i.e.hah level of demand alongside evidence of low
supply) underscores the ongoing ned for Saskatchewaiech @mpanies to compete with
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companies in other jurisdictions (nationally and internationally) abtract workers with the
necessary skillsets to the province. The natural market response to such conditions is typically to
find equilibrium through increasing compensation, although it is worth noting that prospective
employees evaluate benefits holistically, including the overall attractiveness and amenities of the
urban centres in which they will reside while working in Saskatchewan.

4.4 Working in Saskatchewan’s Tech Sector

This section provides an overview of ttoallenges and opportunities for workers in the Tech Sector
particularly as they relate to finding jobsareer progresand job satisfactionThe data foithe
analysis irthis section was primarilderived fromthe survey.

4.4.1 Avalilability of Jobs

Thefindings from thestatistical analysipresented aboveas widely reflected by the sentiments of
those working in the sector. It was generally agreed thhete areavailable jobsn the sector,but

they were narrow in options. For examplmany are moreentry-level and are in Reginaecdotally,
one stakeholder claimed that their analysis of Indeed.com listings revealed &6 oftech jobs were
located in Reging Moreover, many still noted difficulties in workers’ awareness of available jobs,
citing poor advertising. This perceptionnderscores theneed for a coordinating role between
talent and those seeking it (e.g., Hack Regina). Thekspresent severabarriers to entrysuch as
rigid degreerequirements specificcertifications, and oftena minimum number of yearsf
experience even for relatively junior positions.

Some stakeholders suggested theech Sectohasprovided a‘fallback opportunity for some wo
havelost resource jobsvhile others suggested there was room for improvement for redeployment of
resource workersHowever, it is widely recognized that theech Sectopays significantly less, making
it less appealing for many whetill hold onto hopesthat they will eventually be ablgo return to their
natural resource job.

For creative technologists and digital media talent, the removal of the film and TV credit and
subsequent demise of théndustry hasdepleted digital media related tech jobs . Furthermore, as
noted in Section3, the creation of this tax credit in 1998 helped spur the development of some of
Saskatchewan’s older Tech Companies. As a result of the drom digital media related activity, one
stakeholder indicated that he is now forced to settle for “remote post-production gigs on projects
being developed in Vancouver and Toronto.”

4.4.2 Job Satisfaction

As illustrated inFigure72, 91% of survey respondentsperted being satisfied with their career
progress and 81% see potential for growth in the years to come.

On the other hand, about a third of respondents reported that access to training and professional
development leave a lot of room for improvement inaSkatchewanMany believedtraining
opportunities to be critical as theyobserveSaskatchewarTech Sectors moving toward a freelance
model, similar to one that ibecoming more prevalent in Europ#.Thistrend alsorelates to the
commoditization ofsome skills (e.g., consumer computer suppdtiat is pushing wages downro
help overcome this trend’lifelong learning’ is critical forTech Workersthat is, keeping up to date
on latest skills/languages as many will become out oftel@very few years. Despiits importance,

34 https://ec.europa.eu/epsc/publications/strategimotes/future-work_en
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mostinterviewees and roundtable participantagreed thatSaskatchewammployers are not giving
workers adequate timeor supportfor professional development

Figure 72: Tech Workers satisfaction with their career progress

Access to training and professional development BELZ) 53% 31%

Career potential for growth 52% 18%
Career progress to date 62% 8%

0% 25% 50% 75% 100%

n=143 = |deal Good, but it could be better = Not very good = Terrible

Source: Saskatchewarech Sectotndustry Survey 2019

While lower compensation is a key advantage for
Tech @mpanies and a selling point for
Saskatchewan, this is a pain point from the workers’
perspective.ln other words salaries in theélech
Sectorin the province do not see the same premium
observed in Tech Hubs around the world, and in
Canada, particularlyn Toronto and VancouverAt

the same time, as also shown in Secti813, when
adjusted for cost of living (e.g., income surplus), itiere st effectiveto work in Saskatchewan'’s
Tech Sectothan in Toronto or Vancouver. That said, Figiigbelow reveals thatocal Tech
Companiesare perceived not taffer competitive salariesemains a challenge fofech Sector
workers.

“My internship in a mining company up
north paid significantly better than my
current fulktime role in a technology
company.”

Tech SectoEmployee

Figure 73: Main challenges facing Tech Workers

Inability of local tech companies to pay competitive —
: I 0% —
salaries -
Lack of available positions 38%
Lack of training/up-skilling opportunities 32%
Lack of interesting projects to work on 22%
Ineffective/inappropriate hiring practices 17%
Unfavourable external factors (e.g., global markets) 11%
n=138 0% 25% 50% 75% 100%

Source: Saskatchewahech Sectotndustry Survey 2019
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Further research andtakeholder engagement revealed more nuancedbinary in terms of wages.
That is, largecompanies(primarily crown corporationspay well, whilesmaller companies pay much
less especially when compared tdech Companief other jurisdictions.

Some positive workplace satisfaction factongere discussed. In particular, the province was noted for
having affordable housing (although it was noted by many that the cost of living in Saskatchewan
has been rising in recent years). Additionalliech Companiesffer good benefits, prompting

workers with families to be more inclined to work theré strongsocial safety net in the province

was also noted, meaning workers can afford to take greater risks, making it easier to survive should
one go without a job for a period of timé Interviewees speculated that this safety net has been
made larger as a result @f close communities- i.e., becaussmaller cities allow for more
interconnectedness.

4.5 Summary

Saskatchewan’s tech labour force has its peak in the 25-39 age group and has a high proportion (48%)
of workers with postsecondary credentials. While the princial distribution is similar,

Saskatchewan’s average age (40.7) in the Tech Sectois slightly lower than that observed in other
provinces. Within the province, Saskatoon skews younger than in Regina, which reflects sentiments
that Regina’s Tech Sectors known to be employed in government, crown corporations, and
government contractors. 63% of the sector is male and a similar imbalance is found in other
jurisdictions.

Visible minorities are relatively well represented among&ch Workersespecially fothose

employed in the Tech Industries (17%), as compared to 11% in the overall Saskatchewan workforce.
Lower participation by Indigenous workers in Tech Occupations in Regina and Saskatoon suggests
that Indigenous patrticipation in thelTech Sectors mostprevalent in nontech occupations outside of
urban centres. On averagé&ech Workersiad eight years of experience. In 2015, 12% of the workforce
had recently moved to Saskatchewan (within the past five yeafsk largest cohort of newcomers
came from ouside of Canada (33%) followed by a fifth coming from Alberta and Ontario respectively.

Saskatchewan’s Tech Sectors showing growth in newTech Workers both in terms of recent
graduate-aged as well as older workers. This reflects that the talent supply issues are largely related to
the global tech talent crunch, as opposed to a lack of available labour. Gender distribution of new
Tech Workergntering the sector from 2010 to 2015 was essentially the same as the current
demographics of the sector. About three fifths of Saskatchewig@th Workergursued their highest

level of educational attainment in the province.

Speaking to the supply of labour manyggested that junior resources are available while senior
sources remain difficult to source for a variety of reasofss.a result, many of the more specialized

roles are being outsourced. At the same time, it is hard to source those with the right nesfbfand
technical skills. To attract labour from Canada and internationally, many are using Saskatchewan’s

lifestyle and affordability case. While opportunities exist to source labour from elsewhere, many in the
sector expressed a preference for using penal recommendations and networks.

16% of Saskatchewahech Compani€sxisting workforce was hired within the last 12 months. Of
these new hires, 75% were sourced from the province’s local talent pool. The number of Tech
Graduates increased by 14% beter 2009 and 2016, compared to only a 12% increase in all other

35 while thisfinding was largelyanecdotal research such as thidaytreeReportillustratesthat Saskatchewats
welfare incomewas higher than most provinces in 2018.
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fields. Tech Student enrollments in Saskatchewan saw a 24% increase between 2009 and 2016, in
contrast to only 7% growth in all other fields of study. Speaking specifically to Mitacs registratine
number of internship units have more than doubled in the last four years. However, Saskatchewan
has comparatively low participation in terms dfech Sectomterns perTech Studentselative to

other provinces in 2016 and 2017.

Looking forward, repondents of the industry survey indicated that they expect to add an average 7
people to their headcount in the next 24 months. More specificalligch Companieare likely to

open two technologist and technician occupations and 1 managerial and administ& position in

the two years to come. As the sector grows stakeholders are looking to universities and experiences
like coops or Mitacs internships to develop the local talent supply that is needed to sustain the
growth. Looking to specific future occugition growth, IT and health specializations represent
significant growth opportunities. The three IT occupations that made it onto the top ten diss
collectively forecast to increase 827 employees(15.1% growth from 2018 to 2022)

While jobs do exisin the sector, many working in the sector expressed that there were limitations in
the type of jobs and means for being aware of existing opportunities indicating a need for more
coordination. In terms of job satisfaction, 91% of respondents reportedigesatisfied with their

career and 81% see potential for growth in years to come. Half of survey respondents indicated that
the inability of localTech @mpanies to offer(nationally/internationally)competitive wages was a key
challenge for them. On the gsitive side, affordable housing was a key benefit, as was intangible
benefits such as a tighknit communities and strong social safety net.
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5. Economic Impact of Saskatchewan’s Tech Sector

This section presents the results of Nordicity's economic impact assessment of Saskatchewan’s Tech
Sector It begins with an explanation dhe scope of the analysis, followed by the impact figures.

5.1 Scope of Economic Impact Analysis

The scope of théTech Sectoaddressed in this analysis includes the economic actiesgociated with
Tech Companieg$including nontech as well afech WorkersandTech Workeremployed in non
tech industries.

Some economic impact assessments (such as the one condudtedNAICS 543 omputer systems
design and related servielier in this reportuse InputOutput modelling to estimatethe spin-off
effects associated witla) companies’ purchases from supplier industriesand b) the respending of
labour income generated in the target industry as well idsssuppliers. By contrasthe analysis
presented in this sectioiis limited onlyto the direct economicimpacts of the Tech Sector.

The reason for this liftation in scope is that InpuOutput tables use data collected about inter
company purchaseghrough supplier relationshipgo model how commercial and household
expenditures circulate through the economgf specific geographical areas (e.g., Canada, pross,
tourism regions, etc.)Because th&ech Sectoisa collection of industriesa portion of the total

Tech Sectorrevenue found in this report consists of purchasesbetween companies within the
SaskatchewanTech Sector. This means that an InpuOutput model would double-count
expenditures within the sector: ima-Tech Sectoexpenditures would first be counted as direct
impacts, and then as sptoff impacts by modelling labour income and operating surplus at supplier
industries. While InputOutput models can be adapted to specialized industrial groupings, this work
was out of scope in the context of the present engagement.

As such, this section assesses athlg direct economic impacts of thelech Sectarin this analysis,
direct GDHs comprised ofthe sum of two componentsTech Sectotabour income andTech
Companies$operating surplus. In this context, it is helpful to think o&EDP as representing the total
value added by industries in questionspecifically, GDP is treemount of value (over and above the
cost of materials and supplies) that Saskatchewkach Sectocompanies and employees created in
the form of products and servicethat they sold The following section addresses each of these
components in turn.
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5.2 Economic Impact

The following table summarizes Nordicity's assessment of Tech Sectofabour income. The total for
the Tech Sectoincludes all labour income in the Tech Industries and that of Tech Occupations in
non-tech industries.

Table 10: Saskatchewan direct labour income, by non-tech and Tech Industries and Occupations

Category Direct Labour Income

Tech Industries $2.2B
NAICS 5415 $0.3B
All other Tech Industries $1.9B
Non-tech industries $26.6B
Tech Occupations $1.8B
Nonrtech occupations $24.8B
Total Tech Sector $3.9B
Total Saskatchewan $30.5B

Sources: Nordicity analysisStatistics Canada;ensus of Population 201&tatistics Canadd,abour Force Survey;
Statistics Canada, Survey of Employment, Payrolls and Hours

In order to determine the operating surplus of Saskatchewaach CompaniesNordicity referred to
Industry Canada’s Financial Performance Reports to obtain the profitability and typical expenditures
of Tech Companietn Saskatchewan. Where Saskatchewspecific data was unavailable, Nordicity
drew from statistics at the nationdevel2®

Based on this analysis, the average (aggregate) profitabilitf @th Companietn Saskatchewan is
7.05%°% On $10.2billion in revenue, this yields an aggregate operating surplus of $0.7B.

The following chart illustrates the average expenditupeofile of Tech Companiefn Saskatchewan.

36 Industry Canada publishes Financial Performance Reports for NAICS at the provincial level for companies with
between $30,000 and $5,000,000 in revenue. In some cases, certain industries were not availableraiiheial

level (i.e., data was suppressed due to confidentialigditionally, data for companies with revenue between $5
and $20 million in revenue are available only at the national level. Nordicity preferentially used Saskatchewan
specific data witlin these constraints.

% The methodology is explained in preceding paragraph. Sources incliderdicity Analysis; Statistics Canada,
Census of Poplation 2016; Statistics Canada, Labour Force Survey; Statistics Canada, Survey of Employment,
Payrolls and Hors; Industry Canada, Financial Performance Reports
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Figure 74: Aggregate TechIndustries expenditure pro file

Advertising and Wages and benefits

promotion, 1% Other expenses 5%

14%
o_\

Labour and

Professional an commissions19%

business feef2%

Admin, 9%

Amortization and
depletion, 6%

Purchases, materials
and sub-contracts
44%

Sources: Nordicity Analysis; Statistics Canada, Census of Popuation 2016; Statistics Canada, Labour Force Survey;
Statistics Caada, Survey of Employment, Payrolls and Hours; Industry Canada, Financial Performance Reports

The following table shows the two components of direct GDP generated by Tleeh Secton
Saskatchewan in 2018.

Table 11: Breakdown of direct GDP generated by the SaskatchewanTech Sectorin 2018

Component of GDP Dollar Value

Labour income $3,942M
Operating surplus $717 M
Total Tech SectorGDP $4,660 M

Source: Nordicity analysis; Statistics Canada, Census of Population 2016bodr Force Survey; Statistics
Canada, Survey of Employment, Payrolls and Hpurdustry Canada, Financial Performance Reports

As illustrated in the following chartNordicity estimates thaSaskatchewats Tech Sectogenerated
direct GDP of 8.7billion in 2018, which represent5.6% of Saskatchewan’s total GDP.
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Figure 75: Saskatchewan’s Tech Sectordire ct GDP, 2018

$82,503M < 7 $4,660M

= Total SK GDP = SK tech sector GDP

Sources: Nordicity analysis; Statistics Canada, Census of Population; Zta6stics CanadaabourForce Survey;
Statistics Canada, Survey of Employment, Payrolls and Hdndsistry Canada, Financial Performance Reports;
Government of Saskatchewan, Key Economic Indicators Dashboard

Based on the economic activity quantified abovidprdicity estimateghat the SaskatchewanTech
Sector contributed $ 550M to provincial and municipal tax coffers, and $791 in federal taxes in
2018.

Figure 76: Direct fiscal impact of Saskatchewan’s Tech Sector, 2018
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H Personal income taxes B Corporation income taxes
= Consumption taxes Local property taxes and other fees

Source: Nordicity analysi®yEIAM); Statistics Canada, Census of Population 2016; Statistics Calreiavir
Force Survey; Statistics Canada, Survey of Employment, Payrolls and; Halustry Canada, Financial
Performance Reports
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5.3 Summary

An economic impact assessment was conducted based on the activity associatedTveith
Companies(including nontech as well agech WorkersandTech Workergmployed in nontech
industries. While some estimates (such as the one conducted\f&ICS 5415Computer systems
design and related servie=lier in this report) use Inpu©utput modelling to estimate the spiroff
effects, this assessment is limited only to the direct economic impacts offteeh SectarThis
methodological decision was to avoithe possibility of double counting as a result of purchases
between companies within the sector.

Based on Nordicity analysis, the average (aggregate) profitabilitf@th Companies Saskatchewan
is 7.05%. On $10.2 billion in revenue, this yields anraggte operating surplus of $0.7B. Nordicity
estimates that Saskatchewan’s Tech Sectogenerated direct GDP of $4.7 billion in 2018, which
represents 5.6% of Saskatchewan'’s total GDP. Based on this economic activity, Nordicity estimates

that the Saskatchewn Tech Sectocontributed $550M to provincial and municipal tax coffers, and
$791 in federal taxes in 2018.
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6. KeyObservations

Theresults ofstatisticalanalysis and sector engagement described in detail in the sections above
portray aTech Sectoin Sasktchewan that is growingand actively seeking the talent needed to
sustain such growthAsthe increasing useof technology continues to disrupt sectors and create new
opportunities in Saskatchewan, further research canabledecisionrmakersto make infomed
decisions regarding key considerations such as policies and support program$&disinesslabour

and education; post-secondarycurricula; andindustry advocacy As such, Nordicity has proposed
some opportunities further research that will allow Sas&hewan to be on the forefront of data

driven decision making for fostefech Sectogrowth:

A Long form survey - A more fulsome survey 6fechCompanies in future iterations of the
study could provide immense value. While Nordicity developed a sHorim survey to
increase the likelihood of update information, some stakeholders perceived the
guestionnaire to be short and, at times, too limited in scopdt is understood thatTech
Sectoris difficult to reach through survey- however,a coordinatedand comprehensive
outreach and/or mandating responses through industry organizationsuld make a more
rigorous process possible in the futur&his objective can be accomplished as a mandatory
information collected in a funding program that is broadly ad by Tech Companies in the
province.

A Longitudinal analysis of business formation and failure - While the study uses the
Business Register to report on the number of companiesyasnot possible to assess growth
or births/deaths based orthe available ddéa. The most reliable source of this type of
information is a Statistics Canada data product called thiational Accounts Longitudinal
Microdata FileAt the time of writing,this data sourcevasunavailable due to Statistics
Canada'’s ongoing implementation of methodological changego the product Due to
limitations in the Business Register (which agecificallyaddressed in the microdata file)
Statistics Canada explicitly cautied against using Business Register counts for longitudinal
analysis. We remnmend the use of this source after Statistics Canada completes its
methodological changes and the product becomes available once again.

A Economic inoff benefits - One uncertainty thaiarosein the Tech Sectoeconomic impact
analysis is the extent to wibh spinoff impacts are captured in transactions between
industries within theTech SectarAssessing the value of these inteompany transactions
within the sector would require an immensely complicated data collection exercise, which is
beyond the sco of this study. Nevertheless, intisectoraltransactiors within theTech
Sector(i.e., the extent to whiclTechCompaniescontribute to one anothers revenue
through operating and capital expenditureswould be an interesting topic to explore in
future research

A Migration and interjurisdictional competition in the labour market - The net migration
analysis would benefit from the ability to crogsbulate worker age, gendeignd place of
residence fiveyears ago. The current analysis is based only on a easslation of the first
two variables. Moreover, the net migration analysis could be extended to all Canadian
jurisdictions outside of Saskatchewan to better understand the circumstan€esh Workers
that have moved to another province. Where did they go? Are they truly getting paid more?
What are their demographic characteristicé® entire study could be developed to explore
this topic at the level of idividual occupations.
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Appendix A. Detailed Methodology

This appendix provides ktepth documentation of the quantitative methodology employed in this
study. Specifically, the following sections provide a stbg-step discussion of the analytical process,
accompanied by the results of intermediateatculations in the analysis.

A.1  Occupational Definitions

Occupational definitions are the only subjective inputs into this study’s methodology. At the

simplest level, a dynamic mapping analysis requires that researchers defgrewp of relevant

workers in erms of occupational characteristics. The definition of relevant occupations may be based
on (1) a preexisting list or (2) a set of criteria which is then tested against all occupations, depending
on a study’s research objectives.

For the purpose of thiengagement, Nordicity worked with stakeholders to establish two tests used
to designate occupations a¥ech Occupationsin order to qualify, each occupation would need to
pass at least one criterion associated with each of two tests. The following tablenzarizes the tests
and criteria discussed in this section.

Table 12: Summary of tests and criteria used to define Tech Occupations

Test1 Criterion 1.1 Does the job map to occupations included in
STEM occupations the SOC Policy Committee’s list of STEM
STEM .
occupations or occupations?
patior Criterion 1.2 Are technical skills, knowledge, and technical
technological . A o
: Technology skills work activities important andexhibited at a
skills . g . .
high level of proficiency in the occupation?
Test 2 Criterion 2.1 Is the role highly engaged in the production of
Technological Technological outputs technologlcal outputs (i.e., products or
outputs services)?
inngvati'on or Criterion 2.2 Does the role most commonly solve a probler
. o Innovation and or achieve a goal through novel uses of
implementation . .
implementation technology?

Test 1- STEM occupations or technological skills

This test is intended to round up shortlist of potentially relevant occupations for a more detailed
assessment in Test #2. To pass this test, an occupation must pass at least one of the following two
criteria.

Criterion 1.1 - STEM occupations

Nordicity used a list of STEM occupation®guced by the SOC Policy Committee in the US.
This definition has been used by the Bureau of Labor Statistics (BLS) in its research en high
tech industries.

Criterion

Does the job map to occupations included in the SOC Policy Committee’s list of STEM occupations?
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Rationale

Overall, the skillset of STEM occupations is highly related to the development and implementation of
technology. Using this criterion allows the research to efficiently narrow the entire list of occupations
in the National Occupatioal Classification to those that have job skills that are relevant to work in
technology. The broad scope of STEM occupations leaves few occupations to be considered for the
criteria set out in Test #2.

Implementation

In order to perform this operation, Nordicity relied on documentation associated wile SOC Policy
Committee’s recommendation to the US Office of Management and Budget (OMB) to define STEM
occupations. To that end, Nordicity used crosswalk tables to mapupations outlined in that
document to International Standard Occupational Classificati®h¢SOC) and then to Canada’s
National Occupational ClassificatioflYNOC).

In general, the crosswalk process was straightforward. The only significant discosdthed the SOC
Policy Committee’s list of STEM occupations includes subject matter-specific postsecondary teaching
occupations (e.g., “Math and Computer Teachers, Post-secondary,” “Engineering Teachers, Post-
secondary,” etc.) whereas NOC does not break down post-secondary teaching occupations by subject
matter. Although this difference represents a technical limitation, Nordicity notes that teaching
occupations would be excluded from subsequent steps of the definitional process, as they would not
pass eitter of Test #2's criteria (requiring that the occupation (a) have technological outputs or (b)
contribute to innovation or implementation of technology), as outlinefdr each criterionin Section

1.2.

Criterion 1.2 - Technology skills

Nordicity drew fromthe methodology used in the Brookfield Institute’s Who are Canada’s Tech
Workers®o identify non-STEM occupations that require a high degree of facility with
technology. This process relied on O*NET, a database which scores the importance and leve
of occupational skills, knowledge, and work activity (among other occupational
characteristics).

Criterion

Are technical skills, knowledge, and technical work activities important and exhibited at a high level
of proficiency in the occupation?

Rationale

Brookield Institute’s Who are Canada’s Tech WorkePslefinesTech Workeras “individuals that either
produce or make extensive use of technology, regardless of indystsgsed on “a bottom-up, skills
based approach to identify tech occupations, which allows these definitions to evolve as technology,
skills, occupations and itustries evolve.”°

%8 Bureau of Labor Statistics (2012008 International Standard Classification of Occupations to the 2010 SOC

%9 Statistics Canada (201%}pncordance: National Occupational Classification (NOC) 2011 katernational
Standard Classification of Occupations (ISCO) 2008

40 Brookfield Institute, Who are Canada’s Tech Workers (1)
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This criterion has significant overlap with Criterion 1.1, however it allows the methodology to capture
certain occupations that make extensive use of technology, but do not fit into a SHakéd lens on
jobs. For example, some types wfedia production jobs do not produce technology, but heavily rely
on technology to produce innovative outputs.

Implementation

Paralleling the methodology iWho are Canada’s Tech Worke®PsNordicity used Brookfield Institute’s
SOC to NOC crosswalk table query the O*NET database for the importance and level of selected
occupational skills, knowledge, and work activities.

The job attributes evaluated to satisfy this criterion are summarized in the following table. The O*NET
database refers to the attribtes in the database as ‘elements.’

Table 13: Occupational attributes used to test for Tech Workersin O*NET database

Element Type Element Name

Knowledge Computers and Electronics
Knowledge Engineering and Technology
Knowledge Telecommunications

Skills Programming

Skills Technology Design

Work Activity Interacting with Computers

Source: Brookfield Institute, Who are Canada’s Tech Worker3

As described in Brookfield Institute’s (Bl) methodology, Nordicity queried the “level” and “importance”
scales in the database for each occupation. Nordicity used the average value where multiple
occupations in the O*NET database were mapped to a sirfgle-digit NOC code.

To associate a single (rankable) score with each occupation, Nordicity calculated the product of the
“level” and “importance” scales and took the harmonic mean of the six resulting values (i.e., a single
score for each elementsted in the preceding table). It is worth (briefly) noting that each of the steps
used to aggregate these scores into a single value for each occupation introduces subjective
preferences into the result:

A Taking the product of “level” and “importance” means that the resulting value prioritizes
cases in whictboth scales are rated highly. For example, an occupation that has a high
“level” of interaction with computers will only score highly if it is also important to the job.

A Use of the harmonic mean is digssed at length if/ho are Canada’s Tech Worke®$* In that
discussion, it is noted that that “harmonic means reward a high rank while not punishing a
low rank,” which is a desirable characteristic in the context of this analysis. Accordingly,
occupations that score well on just one skill are more likely to be included by way of this
approach.

In BI's work, the aggregated scores were used to rank occupations, and the top 5% were selected for
inclusion in the Bl study’s definition of the Tech SectarFor onsistency with other parts of Nordicity's
methodology, this study applies the Tukey outlier test on the set of aggregated scergsores
exceeding the upper threshold were included in Nordicity's definition of the Tech Sectar

41 Brookfield Institute Who are Canada’s Tech Workers (40)
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Once applied, Criterion 1.largely overlaps the results produced by Criterion 1.1, however this
approach was the reason that the following NOCs were included in the definition used in this study:

A 5224- Broadcast technicians
A 2242 Electronic service techniciafisousehold and busiess equipment)
A 5225 Audio and video recording technicians

A 7247 Cable television service and maintenance technicians

A 7246 Telecommunications installation and repair workeesd

A 2252 Industrial designers
Test 2- Technological outputs, innovation, or implementation

These criteria are intended to filter the list produced in Test #1 down to those occupations that
contribute to the development, production and/or deployment of new technologies. To pass the
second test, an occupation must satisfy one of tfwlowing two criteria.

Criterion 2.1 - Technological outputs

This criterion identifies occupations that directly contribute to the output of technological
goods or services.

Criterion
Is the role highly engaged in the production of technological ouifs (i.e., products or serviceB)
Rationale

This criterion provides an opportunity to assess the type of products produced by certain workers, as
well as opening the definition of technical workers to include those involved in throughout the value
chain (e.g., this criterion would be satisfied by thogoods- and serviceproducing workers).

Implementation

Nordicity attempted to makea distinction between occupations that simply use common technology
(e.g. GPS, computer assisted design [CAD]) and those that are actively engaged in the production of
technological outputs.With only a few exceptions, computer occupations, life science occupations,
physical science occupations, mathematical science occupation, and engineering occupations were
mostly determined toproduce technological outputs.

Keyterms present in Statistics Canada’s National Occupational Classification*? descriptions that are
indicative of an occupation which produces technological outputs include:

A “Maintains” or “designs” databases, technology, equipment or machinery
A “Transfer ad integrate new technologie$

A “Provide technical support”
A

“Technical aspects of diagnosis and treatment”

42 Statistics Canada (2018Yational Occupational Classification (NOG2@ersion 1.1
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Nordicity determined that most occupations in social sciences, architecture and healthcare, apart
from certain technologists and technicians, did nptoduce technological outputs.

It should be noted that although some Statistics Canada’s National Occupational Classification
descriptions of managers and supervisors do not explicitly mention the use of technology, they have
been included because Nordigi has made the judgement that these occupations are part of the
larger value chain due to their managerial relationship to occupations that are clearly involved in the
production of technological outputs.

Criterion 2.2 Innovation and implementation

To take a broader view of the tech value chain, this criterion identifies occupations that
achieve a goal or solve a problem through the development or implementation of new
technology. This criterion allows the definition of tech occupations to includesiaresearch
and support/maintenance technicians.

Criterion
Does the role most commonly solve a problem or achieve a goal through novel uses of technology?
Rationale

This criterion captures both R&fcused workers as well as tech practitioners/suppors iis

currently worded, the criterion generalizeiech R&Dn a way that is inclusive of roles that support the
development, deployment, and use of technologyhis approach is more consistent with distinctions
made in the Frascati Manual, wherein itdmphasized that staff with supporting job titles may be
intimately involved with R&D activities. Moreover, this criterion is inclusive toward hotly anticipated
classifications for data scientists in forthcoming occupational standards.

Additionally, note that this definition excludes basic research at pestcondary institutions on the
basis that that academic research is not directly tied to product development and commercialization
For the purposes of this study, academic research activities do not nerégsontribute to alocalized
competitive advantage at a provincial or national level, at least to the extent that such research is

terprises and does not discount the importance
of post- Tech Workers

Implementation

Nordicity in determining innovati
A
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