Minnesota: 2030

Industry chapter: Tech sector
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future, playing a more significant rdley’ a A Yy S & 2 than@nast fedp ecoiyhize.

CKS LISNOSLIIAZ2Y Aa Gddprimariys@iiaikeyrartivaa® and ntgetNd2d 0 NIWSRxE a A Y Y ¢
tech sector is more diverse, with employment asradvanced manufacturing, IT, and other advanced industries.
Service industries make up the largest shatdinohesotahightech jobswith high concentrations of tech jobs

prominent acrossther key sectoras well.

Management of companies/corporabteadquarters, medicakthnology and electronic instrument

YIEydzZFl OGdzNAYy 3 | NB bdfighteghiattiviteQdenetatthl Rldrgé Shari (IS @ Spddnis S Q a
and innovations. While slightly less concentrated than the U.S. averagestihasa substantial number of
jobsintech servicebroadly, includingcomputer systems design, management and technical consulting, and
architecture and engineering services.

Minnesota has high employment concentrations relative to the U.S. in adviadosttial sectors such as metal

ore mining, transportation equipment manufacturing, and machinery manufactiitiegandustries have
smalleremploymentfootprints but includefirms with high market shasand significant expodomponents

relative to salesMachinery, vehicleand metal oresfor examplecomprise three of the eight largdglinnesota
exportsectoss in 2019, contributing a combined $5.34 billion in state exportsearly a quarter® (0 KS & I‘I S
total export valué.

aAyySa 2 (thexadar dméigjBNdechnologyare a positiveK St LAY 3 RNAR OS aAyySazil ¢
Ourrelative undetperformance in some $xgrowinghightech subsectorssuch a software publishing and data
hosting/processingalsoexplains why Minnesota h&syged faster growing states in GDP and employment growth

in the last decadedurcomparative lack of higtlying tech successésis decademayalsoactas areputational

drag on growth, as fagirowing companies and startupavetended to cluster in tech growitiusters such as

Silicon Valley, Seattle, Austin or Boulder.

Challenges also exist. Competition for skilled-tégh workers is intense, and Minm¢s needs to improvés
supply of availableechworkers to take advantage of the growth opportunities ahé&adling short irducating
and training tech talent witlonstrain our future growtls andmayalready be constraining growth in key tech
sectors Minnesota must:

1. Understand the trends in technology jobs and industries with recommendations for the education and
workforce development sectors.

2. Leverage existing industry strengths to lead in areas like Intefiidtings (IoT), fitech, digital hedh,
ed-tech, automation, cylsecurity and data analytics.

3. Transform education and workforce training programsrapare for a highech future.

Build on recent programs to accelerate high tech startups.
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Exhibit1.- E1

Global market
size and forecast

Food Tech: $250 Billion by 2022
Ag Tech: $22 Billion by 2025

Smart Retail
and Supply

Chain Tech

Srnart Retail: $58 Bilion by 2025
Supgply Chain Tech: $37 Billion by
2027

(Other) loT,
Cybersecurity,
Data Analytics,
2D Printing

Internet-of-Things (1aT):

£1,319 Billion by 2026
Cybersecurity: $111 Billion by 2025
Data Analytics: $512 Billion by 2026
3D Printing: $52 Billion by 2026

Initiatives and + Techstars Farm-to-Fork Accelerator | « Target/Metro Retall Accelerator * nTFUSE
support services | « Grow Morth—Food/ag/Ideas Week = Minmeanalytics
* Mbold * MM Cyber
Industry leaders = Cargill (H3) = Bast Buy (HQ) * Stratasys
(HQ or major = General Mills (HG) = Target (HQ) « IBEM
aperation) « Hormned (HE) « SP% Commerce (HO) « Toro (HO)
= Land O'Lakes (HO) = Sleep Number (HQ) = Tennant {HQ
= CHS (HQ) = CH Robimson {HQ) » Coded2 (HA)
= American Crystal Sugar (HQ) = UNFI (formerly Superyalu) * Digi-Key (HQ)
+ Rosen's Diversified (HQ) « IM (HQ)

Motable startups
and fast growth
firms

« Santera = Agiend
= Recombinetics = Rowbaot
= Conservis = Foodskby

= When | Work = Basketful
= Inspectario = Proozy
= Hidizen = Ortrafy

* Protolabs = Arctic Wiolf
= T5F = Protocal 46
= MimbeLink = FRSecure

Global market
size and forecast

Fintech E

$305 Billion by 2025 (20% CAGR)

5285 Billion by 2027 (181% CAGR)

Digital Health

$£386 Billion by 2025 (24.6% CAGR)

Initiatives and
SUpPOI services

» Twin Cities Startup Week (BataMN)

» Minnesota Fintech Collective
(GreaterM5P)

= LIMM Fintech Bootcamp

= generBtor OnFamp Insurance
Accelerator

= EdMorth
= Twin Cities Startup Week (BetaMM)
= Education Techmology

Inmowations (UMM
= EdTech Team Minnesota Summnit

= Medical Alley Association
« gBETA Medtech
« Mayo Clinkc Business Accelerator

* UnitedHealth Accelerator powersd
by Techstars

Industry leaders
{HQ or major
operation)

= US Banconp (HQ)

« Ameriprise Financial (HQ)
+ Thrivent Financial (HQ)

= Securian Fimancial (HQ)

= University of Minnesota
= Edmenturn (HG)

= Pearzon VIE

= lostens (HQ)

* UnitedHealth GroupyOpturn (H2)
» Mayo Clinic (HE)

» Medtronic

= I {HQ)

= Wells Fargo * Baston Schentific
* RBC Wealth * Smiths Medical (HG)
* Provation Medical (HG)
Motable startups | = Sezzle = Branch = Trimity 3 = Flyweel « Bind = Granie
and fast growth | .« Upsie « Total Expert * Flipgrid + Kaleidoscope « Carrot Health  « Zipnosis
firms « Apruve « Extempore = SayKid + Grandpad « Datica
= ClickSWITCH = Conmexea = Homi * MovuHealth = Rewel
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1. Minnesota & ®ch sector is large, diverse and stronger than many know. Service
industries make up the largest share of high -tech jobs, with high concentrations in
headquarters, medical g oods, and electronic controls.

The highttechnology sector accounted for 380,263 job8019 comprising 12.4% af A y' Y S Joglihdnfasn
employment, above the. 8 share of 11.9%¢ K S & ( I { Bighfiechjoks raxwiéd BBth highest among all
states andhe District of Columbi&.

Using the CompTByberstateslefinition that includes tech occupations across any industry, Minnesota rdhks 11
nationally for its share of the workforce in tech jobs. Leading tech occupations include software and web

developes, systemsndcybersecurity analysts, and network architects/admin/support. CopIIAH nH 1 NB L2 |
estimatesi KS O2Y0AYSR SO02y2YAO A YLJa8l biligh amdalfjy Sa2dG1 Qa (SO

Lin this chapter, we base the analysis on two alternate definitions. The first, which we use as our base definitionof@tsistigit NAICS codes
identified in studies prepared by the Bureau of Labor Statistics and the Brookings Institutionséaetyof which are in the Manufacturing sector. These
High Technology sectors are characterized by having high levels of investment and capital intensity, high rates of iandvatimtuctivity growth, and
their high demand for workers in STEM occupatibns ¢ KS &S02y R RSFAYAGA2Yy 6S dzasS 02YSa FNRY /2YLX
Ayidz | 002dzyi G(SOKy2ft238&8 226a GKIG YI & 2 OOHwdNatdackBmRIGymentdefifiybaRkezihd meh S a [
sum of all jobs in technology industries and tech occupations in any industry. A full methodology chtbelationscan be found in their report at
https://www.comptia.org/content/research/cyberstate®020

O«
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https://www.comptia.org/content/research/cyberstates-2020

Exhibit 2. Overviewof - ET T AOT OA8 O 4AAE 3AAQI O

o
- o

total employment

Key Stats for Minnesota Tech Sector

380,263 12.4% 13th

share of all MN jobs

highest share among
all states

Leading tech industries
(largest industries by employment size)

X

Management of companies:
89,417 total employment; 1.85LQ

Computer systems design and related services
37,889 total employment0.86LQ

Electronic instrument manufacturing:
30,967 totalemployment; 3.51LQ

Management and technical consulting services
24,130 total employment; 0.77LQ

Architectural and engineering services:
22,617 total employmein 0.74LQ

Medical equipment and supplies:
22,495 total employment; 3.47LQ

Leading tech occupations
(largest total employment)

x  Software and web évelopers:
31,399

x  Systems and cybersecurity analysts:
22,365

x  Network architects, admin and support:
14,458

x  |IT support specialists:
13,332
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Exhibit 3. Services make up bigger share of tech employment, but are less

specialized than high tech goods industries
Top 10 largest High Tegbodsindustries in Minnesota

| A BSKOR 2 Ra&
Mc M mBiLIE 28 YSy i

b! L/ a /2KREONKWIRBIA22Y QYL 28Y [20l GA2Y
3345 Electronic instrument manufacturing 30,967 351
3391 Medical equipment and supplies manufacturing 22,495 3.47
4234 Commercial equip. merchant wholesalers 20,418 1.54
3344 Semiconductor and electronic component mfg. 12,118 1.57
3399 Other miscellaneous manufacturing 12,020 2.14
3339 Other general purpose machinery manufacturing 11,907 2.16
2211 Power generation and supply 10,221 1.31
3331 Ag., construction and mining machinery mfg. 7,675 1.65
2122 Metal ore mining 4,061 4.83
3332 Industrial machinery manufacturing 3,680 1.57
I 2 K RANEBOR 2 R & HpZc
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Top 10 largestightechserviceindustries in Minnesota

b! LERS RSERNRALIIAZ2Y OYLX 228Y! [ 20! ljdRdi
5511 Management afompanies and enterprises 89,417 1.85
5415 Computer systems design and related services 37,889 0.86
5416 Management and technical consulting services 24,130 0.77
5413 Architectural and engineering services 22,617 0.74
5417 Scientific research addvelopment services 13,401 0.92
5173 3 Telecommunications resellers 11,024 0.77
5112 Software publishers 8,266 0.87
5182 Data processing, hosting and related services 7,237 0.99
6215 Medical and diagnostic laboratories 2,664 0.44
5191 Otheiinformation services 2,013 0.34
Allother hightechservices 3,559

SourcelHS Markit
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2. Minnesota has trailed the U.S. in tech growth, but core industries continue to

perform well and emerging investment in new startups shows signs of future
growth.

a A Yy S a shiethQectorépredents a paradox of soriBiree divergent facts must héewedtogether totake
in a full picture of the state dfightech in Minnesota.

f ¢KS ail (S Quwhetiied @fnhedbBtéct RoNStries or tech §ab any industrg has expanded
slower than the national average and substantially slower than leading tech states.

1 1 26SPSNE aAyySaz2ialQa tFNASald GSOK AyRdzaiNRSa tA71S
instruments, and computer systems aekign services have continued to perform well. Additionally, other
service industries like management and technical consulting and architecture and engineering services have
grown at a fast pace in recent years.

1 Finally, while Minnesota spent most bétpast two decades lagging in tech startup activity and funding, the
state has seen recent gains that point the way to a more promising future. Veaypitad is on the rise and
several notable software and cybersecurity companies have made large dimidediorts in the past several
years.

Below we examine these three trends to further illuminate the stakégbftech in Minnesota.

Paradox z Part one: Minnesota tech boomed in the 70s, 80s and 90s, buthas trailed the ®
U.S. tech sector this century

Changes in technology and shifting industry trends plageghidicanN2 € S Ay aAyySaz2dl Qa FFad
subsequent slowdown in the 21st century. IHS Markit points out Minnesota was well positioned for the IT boom in the
1990s,asthestaSQa SO2y2YA O S02aeadSY KIR I f NBIFReé RS@St2LISR i
historical leadership in mainframe computing and High OK Y I y dzF I Ol dzZNAy 3 G LINE PARSR 02
and the skilled workforce which had beerMatt OG SR (2 GKS | NBIF (2 &dzLIR2 NI GKS A

aAyySazialrQa SYLX 2eYSyid Ay O02YLMziSN) aeaiSvya RSahtma@y 3INDB
21st century information economy2hg S@SNE G Ay i SNy S dapaRlities B Bilican VAR diSplackd vy S S
other tech centers due in part to the outperformance of univessiike Stanford and innovatigempanies like

. § NPMinfesota remained a top innovation economy in a diverse range of industriésas healtbare and

medical technology, corporate headquarters and electronic instruments manufactuwrtrnige shift from hardware to
software put Minnesota at a relative disadvantage.

Analyzingemployment trends in 25 different industries related to informateehnology revesli KI G a0 KS f S@S
SYLX 28YSyid Ay aAyySazidlQa L¢ aSOG2NI 6S3aFy RNRLILAY3I ak
sincethemieh nnndas & L¢ SYLI 28YSyid Ay 20KSNISémeébtiafa aidl NI SR

9
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employment loss is explained by significant productivity gains in IT. Total real output in the IT sector grew at an annual

rate of 2.7%, well above 1.6% in the private sector. As a result, productivity, defined as real output per worker, rose
the IT sectolat an annual rate of 3.8% compared to only 1% in the private sector.

EOSYy | 002dzyGAy3 F2NJ 6KSAS LINRPRdAzOGAGAGE 3IFLAyas aAyySazi
centers nor has it kept pace with the U.S. as a whole. From-20am > aAyy Saz2dGl Qa O2NB RA3IA
lagged U.S. growth in both employment and GDP, expanding employment by ajtstet 16 compard to 54%

nationally. As exhibit &hows, data hdimg, processing, and other information services accelerated at asnapichl

rate of 12.7%ationallyin terms of GDRrom 20162019, while Minnesota trailesignificantly withust 2.7% growth

annually In fact, a study from the Brookings Institutionwh that the MinneapoliSt Paul MSA ranked near the

bottom of the top 100 largest metros in IT seesigob growth in recent years.

Exhibit4.- ET T AOI OA6 0 EECE OAAE EIT AOOOC
High tech industry employment index by stg2§10 = 1.0)

1.26

1.22:
Zl.lB:
§ 4 -a)\)/)/Séai-z
£ 114 ] == gl aadl OK
= =2 3KAY3
2 110 | = ph2NIK [/
e ] ==/ 2f 2N} R
-?551.06j — : CD{ ®

1.02:

0.98A

2007 2608 2609 2610 2611 2(;12 2613 2614 2615 2616 2617 2018
=\linnesota — Massachusetts—Washington —North Carolina— Colorado —US
SourcelHS Markit

Note: This chart shows an aggregate of employment change among 65 high tech industries. See methodology sectiorstmfa
industries that make up this definition.
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Exhibit5.- ET T AOI OA6 0 OAAE OAOOEAA EIT A(
the pace of the U.S. tech economy
Change in real GDP CAGR (selected tech service industries) Minnesota and k2&192010
14

12

10

12.7
8.4
-
° 5.3
4.2
0

Data processing, hosting, Computer systems  Publishing industries Management of

oo

(o2}

N

N

and other information  design and related (except Internet) companies and
services services enterprises
{ )
mU.S. 2010-2019 MN 2010-2019 e

SourceMinnesota Chamber Foundation analysis of BEA data

Note: Publishing industries includes non tech service activities (e.g. newspaper and book publishing) as well as soft\ >
publishing. While the BEA does not disaggregate the data to a more detailed level, we estimate that the digital tech

components of ths industry are driving the abovaserage growth levels seen here.

A similampicture emerges when looking at occupational data across all induatrtebeyond thosgypically

OFGiS32NRAT SR | & ®énvEEenk012 ABE0LY GompTirdtcdiEtaliiNdI Sia e A yy S&a 20 Q& b S
Employment grew a total of 20%, rankind 2@ross all state4’' Minnesotatrailed peer statesuch asVisconsin,

North Carolina, Colorado, Washington and Massachusetts. Minnesota tech job growttaidaciotherMidwestern

states includingMichigan, Ohio, Indiana and South Dakota. Narrowing the focus to just computer occupations,
aAyySaz2ialrQa adlrdS NIylAy3d RNERLLISR -2028, furthed demohstratinie 2 O O dzLJ
sluggish growth in [jdbs.

Minnesota may have been able to push past its bele@raggob growth in software and tech servidesthe short

G§SNY RdzS aAyySazil Qa O2yBuiiykdsS Ri (Adyedhoniia2tyyBetkiveness©dald NJ | N.
be threatened iMinnesotacontinues to cede ground in these important industriedact, it would seem almost a

certainty.

11
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Exhibit 6. Minnesota lags net tech job growth across all industries, not

just those considered “tech” industries
Met Tech Employment: Total percent change, 2010-2019

50%
40%

B0%

23.1%
19.8%

20%
) |”H|

. H“””“II

- = ; : . w # & I 3 2 3T =3 TP RS

Source: Minnesota Chamber Analysis of CompTIA data, 2020 Cyberstates Report N

North [

Note: CompTIA uses a custom Net Tech definition that calculates the net of all jobs in tech industries and all tech

occupations that may occur in any industry. See methodology section for full description.

Paradox z Part two: Core tech industries like headquarters and med -tech continue to
perform well, while high tech services see fastest growth

Thougha AyySaz2dGF Qa 3INRgGK KIFA& GNIF At SR | NBrolagyiridisties coatdued ¢ I NB
to thrive. Corporate headquarters, medical technology, and key high tech manufacturing sectoas

semiconductors, electronic instruments, and other miscellaneous manufacturing (which includes specialized industries
like sports and athletic equipment) have foemed well. A more detailed lo@ktsoshows strengths in high tech
subsectorssuch agndustrial controls and measuring devicesother industrial machinery (which includes additive
manufacturing) Thisactuallypositiors the state for growth in ememyj areas likes I0T, automation and 3D printig.

digital technologies transform businesses across all industries, Minneaistapisised to see tech jolggowin key
Minnesotasectorssuch asealth care, food and agriculture, and manufacturing.

alAyySazil Qa -tach¥ctvitids havelsGdRverkpatéhKactivity in recent years, further establishing
Minnesota as the patent hub of the upper Midwest. Patent activity in Minnesota slowed after a surge in the 1990s.
However, starting aroundd®9, Minnesota patents accelerated, surging far beyond regional peers and trackilyg close
with top patentproducing statesuch agCalifornia, Washington and Massachusetts. As noteeailth careand

12
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medicalinnovation, medical technologies make up the largest share of patented products and processes in Minnesota,

demonstrating the outsized role this indusptays2 y

0 KS &téch arfiape. K A 3 K

Finally, underrepresented industrjesich agomputer sysgms design, management and technical consulting, and

architecture and engineeriny RS dzLJ G4 KS FlLadaSad

3 NP § AtgcH pottfididNdinde2914,2 T (i K

suggesting emerging strengths in high tech servicegxaonple computer systems digg and related services grew
GDPat a rapid 7%aceannually from 20142019.Employment in management and technical consulting grew 3%

NEZ FIN 62088 GKSQaN} GS

N

FyydzZ tfe 20SNJ GKS LI ad FABS &St

high-tech service industries expanded by a total of 6% between 2014 andca@i®ared to 4.8% growth hightech
goods.

Exhibit 7 . - AOil OAG6 0O OAI

well; services grow fastest
Annual percent change iatal output (sales), 2012019

1 AOCAOO

OAAE

45
4.0
Medical Equipment and Supplies; . High tech goods
0.01% CAGR
Electronic Instrument Manufacturing; : .
377% CAGR High tech services
3.0
Other miscellaneous mfg; i
25 3.72% CAGR /"
) A p—— { ' ]
~ r . \ 4
Semiconductor mfi; .,f b e’
20 1
2.56% CAGR | ! Management of Companies;
\ | 4.41% CAGR
4 \ v
_5 Comr]’rércml equip whalesale; \-\_ _/-/ A &b
= _
] 1.73% CAGR
g = / \
c L 1 \ |
=} Srientific RED: o _./ I .' \ | Computer systems design;
=
i 05 1.73% CAGR B __ 5 4% CAGR
=] -
- Architecture and engineering;
0.0 4.37% CAGR Management and technical consulting;
-1% 0% 1% 2% 3% 4% 434% CAE% 0% T

Total output (sales) annual growth

13
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Exhibit 8 . Minnesota is the patent hub of the upper Midwest
Patents per 1,000 people: Midwest states, 12635

amm|\/linnesota Wisconsin lowa
North Dakota - South Dakota lllinois

SourceMinnesota Chamber Analysis GfS. Rtentand Trademark Office data

Paradox z Part three: Rising investments in tech startups seed the ground for future
growth

Asoutlinedin the corporate andfinancialsectordiscussiod Y I ye 2F (KS adl iSqQa FlradsSad
clustered around activities like software, business services, and marketing and advertising, all of which have significant
tech impactsMajor fundraising from companies like Bright Health, Code42, dahtfexidian HCM Holdingse
notable,asisthe announced relocation of unicorn cybersecurity firm Arctic Wolf from Silicon Valley to Eden Prairie,
Minnesotal* These successes coincide veititelerator efforts andn increasing level of fundimagdresour@sin the

statefor hightech startups.

A look at venture capital trenddsodemonstrate arising level of investment in higjtowth startupsoverall After a

sharp faloff in venture capital at the beginning of the century, Minnesota closed more in venture capital deals from
20152020 than it did in the whole preceding decade, setting ama! high in 2019 with $908 million raised.

Likewise, thedtal number of venture capital deals has risegadilyover the past five years, showing promise for
future growth in Minnesota.

14
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Exhibit 9 . Rising stars drive record -setting venture capital deals
Total number of venture capital deals in MinnesQ#,1994 Q3 2020 (quarterly)
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15



- O
7TEAOG6O0 1T A@O A&l Osecter? | AOI OAGC
Forecasts show relatively slow growth, even as demand for tech skills grows:

Economic forecastmojectNB f | G A @St & &f 26 3 NBclactiities thidNdecadeyHoBedie?, (i | Q&4 KA 3
forecasting models may not take into accofaatorslike those noted relative to rising VC and-f@stwing startups.
Occupational forecasts from DEEDwltaneouslghow high projected demand for tech occupations like software
developers, information security analysts, and data anahlyets.can high denmal for hightech workers be reconciled

with relatively slow growth projections for the se@¥Wve believe this combination of forecadsitghlights the underlying

limiter of low labor force growth and concern that an ursigyply of highech talent and Miyf S & 2sfiecifi@iidustry

mix concentrated in sluggish sectors couoluibine tacondrain tech growth going forward

These arémportantissues to address.

1. IHS Markit forecast of high tech industries z Growth shifting toward services,
while manufacturing sheds employment.

aAyySa 2 deth®ectorisiedécted to continue shifting toward services this decade, with activities like data
processing catching up after experiencing somewhat sluggish performance last decade. Eight of tHadimsten
projected growth industries are in service categories, though manufacturing indestfeaserospace products,
semiconductors, miscellaneous manufacturing, and medical goods are expected to remai®Odtesridgghtech

sectors of importanceotMinnesotasuch as metal ore mining andriaglture/constructiodmining equipment ‘ '
manufacturing are projected to shed jobs atalvoutput.

Reflectingalongterm declindn employmentdriven in part by automation and productivity gamsh Yy Sa 2 i I Q&
hightech goodsnanufacturingsubsectoiis projected to decline at an annual rate-b%o, while service industries

are expected to increase by a modest 0.2% a year. Overall, MimR&ghaech employment is forecasted to

decline by an annliaate of-0.3% this decad@his sectoh & A Y LI+ O ipeSdmistddrecastfof ad averall

decline inmanagement ofompaniesa significansource of higkiiech employment in Minnesota.

16
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Exhibit 10 . Output growth expected to continue, while job growth remains
mixed with several industries projecting declines

IHS Markit 1@ ST NJ F2NB Ol ad 2F aAyySazil Qa-2022L) Sy €|

Location | Jobs 2019| Output

Toptenlargesthightechindustries Employmen| quotient to 2029 2019 to
(highestto-lowest projected output growth) t 2029

Semiconductor and electronitomponent mfg. 12,118 1.57 +0.8% +4.51%

Other miscellaneous manufacturing

12,020 2.14 -0.3% +3.36%
Medicalequipment and supplies manufacturing

22,495 3.47 -0.5% +3.18%
Management and technical consulting services

24,130 0.77 +3.1% +3.01%
Architectural and engineering services

22,617 0.74 +3.0% +2.90%
Electronic instrument manufacturing

30,967 3.51 -0.6% +2.85%
Computer systems design and related services

37,889 0.86 +2.4% +2.30%
Scientific research and development services

13,401 0.92 +2.0% +1.57%
Commercial equip. merchant wholesalers

20,418 1.54 -1.8% +0.77%
Management of companies and enterprises

89,417 1.85 -3.2% -2.76%

SourcelHS Markit
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Exhibit 11 . High tech job growth shifts to services as goods industries
project falling employment
IHS Markit 1§ear forecast of Minnesota high tech employment, 20029

4%
2.21%

0%
-2%

-4% -2.87%
-6%

-8%

-10%

-9.7%

-12%
High Tech Goods High Tech Services  Total (High Tech Goods and

Services) .
SourcelHS Markit ’ .

2. CompTIA forecast: Minnesota is projected to rank 46 t in net tech employment
growth over 2018-2028 period.

aAyySazial Qa b S igmeadu@&as the el sendalljSby ittech industriesndtech occupations in

any industny is projectedoy CompTIAo expand byusta total of 8% between 2018028* This negative

projection would have Minnesogrpassin@nly AlaskaConnecticut, Hawaii, Mississippi and Vernioérms of
employment growth across all tech jobsading statesuch agColorado, Idaho, Nevada, Utah and Telgis

contrast,are projectel to grow tech jobs by between 24% and 42% over the same period. Regional location may
LINE GARS | LI NIOAIf Sipediedundérperfosngncet & ISthtes fikg Wirdis and Wiscésin

projected similaty in the CompTIA forecasdf courseprojectionsare only one possiblature outcome and are
thereforesubject to significant uncertainty. Yet2 YLI¢ L ! Q& LISEAAAYAAGAO dekh] S 2y aA

employment growttmay behelpful as well in assessing WMinnesotd & LINE 2 Sr@ric&deuldLizd soffaz NJ
below the mearas well aso develop strategies taddress our potential growth limiters
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3. DEEDoccupational forecast z Technology skills expected to be in high demand
this decade.

In contrast to the underwhelming forecasts above, the Department of Employment and Economic Development
projects high demand arfdster growth in tech occupations like software development, information security and
statistical analysis. In fact, computedanath occupations make up five of the top ten occupations with the

fastest projected 1§ear growth rate¢see Exhibit 12More than 20,500 software development openings are

projected in the teryear time frame, an increase of 21.8% over current lef&dtdtionally, computer and math
200dzLI GA2ya NIyl F2dz2NIK | Y2y 3-yearffofecast,@rélig biehind énly petson@ | G S :
care service, healthcare support, and healthcare technicians. This suggests that even if tech emgdegntemt
20KSNJ adlriSaz aAyySa digowaad shifoNddiTddddp&ions thi§ decad@2 y (i A y dzS

Exhibit 12 . Computer and math occupation make up five of top 10
jobs with highest projected growth

Top ten occupations with highgstojected 10year growth rate20182028(Median wage >
$57,000)

Projected 16year | Projected 16year

Job Title growth Rate openings

O
Statisticians 32.70% 1,076 s
Actuaries 30.20% 544 .
Physician Assistants 28.40% 1,882
Information Security Analysts 27.70% 2,983
Marriage and Family Therapists 27% 1,537
SpeecH_anguage Pathologists 24% 2,732
Operations Research Analysts 23.80% 3,172
Nurse Practitioners 22.80% 3,254
Computer Numerically Controlled Tool Programmers 22.60% 968
Software Developend Software Quality Assurance Analysts anc
Testers 21.80% 20,578

SourceDEED, Occupations in Demand
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Discussion: Future trends in the tech economy
While a full analysis of emerging technologies lies outside the scope of this report, below is an dwiiitesipds
fA1Ste (2 &KL 48 econopnyibiledimin@yeark A 3 K

Thedigitalization of everything:

o Digital tech
According to IHBlarkit, the Information sector is projected to lead U.S. industry GDP growth over the
next ten years, witinformationanddata processingervices software publishing, andomputersystems
design andservices projected to grow at annual rate of 12%, 9% and 8% respectively. While digital
technologies will reshape a wider range of industries, these ceseidrsare likely to continueapturing
a large share of growth in the national economy in thes/gacome.

This can be further seen in venture capital investment traitiisle the number of software deals has
declined in recent years, it remainsfaythe leading recipient of VC funds. In 2018, software companies
raised over $23.5 billion in vengucapital, outpacing the second largest sector by nearly $10 Killion.

o Blurring the line between goods and services
Digital technologies are reshaping businesses aseassrs both in how they operate and the type of
products they makdnternetof-Things (IoT) technologies increasingly bring manufacturers into service
related activities. As an article by CITIstafte6 KS 5A A G wS@2fdziAzy KIFa SR3S
could neatly distinguish manufacturing from the servicdedNJp 2 KAt S AGQa KIFINR (2 at
categorized, the time has already come: New inkjet printers come with ink replacement subscriptions; Cars
come with navigation services; Smart TVs come networked to stream. Exercise equipment now bomes wit
lived G NB I YSR KiyiEsinvilde@dinly 2oyitd@ue.

o0 Automation and advanced manufacturing
Automation and advanced manufacturing is a dominating tréhe.global process automation market is
expected to reach USD 114.17 billion by 2025, a CAGR366 ovenext five years' Saleof industrial
robots have increased almost felmld since 2009with Asia the strongest markand @iina alone surpasy
the total marketvolumeof Europe.

The U.S. manufacturing sector is the sedargkst in the world, renowned for its innovation capabilities,
Manufacturingeadsthe automation trenchere. As the U.S. share of global manufacturing value declined from
29% in the early 1980s to 18.6% in 2015, thetUrSedincreasingly to process tmmation and smart
manufacturing technologie¥.That trendwill continue, impadhg overall manufacturing employment.
Workforceis both a constraint and a drivergrowthin thisarea Productivity and labor savingsve
investment, whileavailability othe specialized workforceeeded toprogram and operatsuch highly
automatedequipmentisa constraint, with skillsiveryhigh demandacrosghe tech industry. High nitial
investmentis a barrierandthe costof training employee#o use the sophisticated equipmerdan be another,
making automation investmensometimesunaffordable for certain smaknd mediurssized users
Automation and advanced manufacturing is here to stayethelesslikely dampening employment growth in
Minnesota manudcturing, while increasing productivity and output.
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